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UNITED STATES 

2,147,614 

PATENT OFFICE 
2,147,614 

METHOD AND MACHINE FOR MAKNG 
COWERED FOLDING BOXES 

Melvin H. Sidebotham, West Newton, Mass, as 
signor to Specialty Automatic Machine Com 
pany, Medford, Mass, a corporation 

Application October 8, 1937, Serial No. 168,127 
1. Claims. 

This invention relates to the manufacture of 
COvered paper boxes of the type commonly known 
as 'loose Wrap', 'knock-down' wall boxes which 
are furnished to the trade in flat or collapsed 
condition for the purpose of saving space in 
store rooms and in stores where they are to be 
used, and also for saving transportation costs. 
Such boxes are “set up' as they are needed for 
use, and when set up have upright walls. 

In general the method for making the box 
and the operation of the machine consists in 
Superposing a sheet of cover or Wrapper man 
terial upon a sheet of shell material and ad 
hesively connecting said sheets, then folding the 
assembly to "knocked-down' box form. 

Heretofore, So far as I am aware, boxes of 
this type have not been manufactured completely 
by automatic machinery. 
One object of this invention is to provide a 

method and machine by which covered paper 
boxes may be rapidly produced by automatic ma 
chinery. 
Another object of this invention is to provide 

a method and machine for making loose wrapped 
paper boxes in collapsed condition, whereby suff 
cient slack is provided in the cover material so 
that the cover material will not bind or break 
On the fold lines. 
Other more specific objects and advantages of 

the invention will be apparent to persons skilled 
in the art as the same becomes better under 
stood by reference to the following description, 
taken in connection with the accompanying 
drawings, in which I have illustrated one prac 
tical embodiment of the invention, and where 
in :- 

Figure i is a plan view of the entire machine. 
Figure 2 is a partial section at 2-2 of Fig 

ure 1. 
Figure 3 is a front elevation of machine shown 

in Figure 1. 
Figure 4 is a side elevation at 4-4 of Fig 

Lire 1. 
Figures 5 to 22 inclusive illustrate the pro 

gressive steps of the method and the operations 
performed by the machine in the production of 
the box from a shell blank and a cover blank. 

Figure 5 is a plan view of the cover blank. 
Figure 6 is a plan view of the shell blank. 
Figures 7 and 8 illustrate the relation of the 

cover material and the shell material as they 
approach the position of register, the shell blank 
having had a stripe of adhesive applied to each 
of the under outside edges thereof in its advance 
from the supply stack. 

(C. 93-40) 
Figure 9 is a plan view of the cover blank and 

shell blank in superposed relation. 
Figure 10 is a front elevation of Figure 9. 
Figure 11 illustrates the condition of the blank 

assembly after front and rear margins of the 
cover blank have been folded over and into con 
tact with the previously applied glue stripes, on 
the shell blank. 

Figure 12 is a front elevation of Figure 11. 
Figure 13 shows the condition of the blank as 

sembly after the front and rear wall portions 
thereof have been folded against center areas 
of the shell blank. 

Figure 14 is a front elevation of Figure 13. 
Figure 15 is the same as Figure 14 turned at 

an angle of 90 degrees to show, the relative po 
sition of the blank at the transfer position with 
the position of the blank assemblies shown in 
Figures 17, 19 and 21. 

Figure 16 is a front elevation of Figure 15. 
Figure 17 is a plan view of the blank assembly 

after the end wall flap sections of the shell blank 
have been bent downward and thus separated 
from the corresponding sections of the cover 
blank. 

Figure 18 is a front elevation of Figure 17. 
Figure 19 is a plan view of the blank assembly 

after the end wall flaps of the shell blank have 
been folded "flat against the underside of the 
blank assembly. This view also shows areas of 
the cover blank to which adhesive has been ap 
plied, the said adhesive is applied to the under 
side of the said cover blank. 

Figure 20 is a front elevation of Figure 19. 
Figure 21 is a plain view of the completed box 

in collapsed condition. 
Figure 22 is a front elevation of Figure 21. 
Figure 23 is a perspective view at a larger 

Scale of the completed box in collapsed condition. 
Figure 24 is a perspective view illustrating the 

bOX in partially erected condition. 
Figure 25 is a perspective view of the box in 

erected position, tilted at an angle to show a 
portion of the interior thereof. 

It will aid toward an understanding of the 
Operation of the machine and of the method of 
fabricating the box, to first explain the action 
of the machine which effects the production of 
the completed box in collapsed condition from 
a cut and scored shell blank and a suitably cut 
sheet of cover material, 

Figure 6 illustrates the cut and scored shell 
blank wherein scored lines are indicated by lines 
i, j, k, l, m and n. The said scored lines effect a 
division of the blank to form a bottom section a, 
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2 
a front wall section b, a rear wall section c, end 
wall sections d, end wall flaps e, end wall flap 
lugs f, and front and rear wall extension flaps g. 
Cut outs h are provided to retain flap lugs f 
when the box is set up for use. Figure illus 
trates the cover blank which provides the Wrapper 
for he shell blank. Dash lines are shown to illus 
trate the position of the cover sheet with rela 
tion to the she blank when they are assembled 
together. Sections of the cover blank marked a', 
b', c', d', e' and g’ are respectively adjacent to 
sections of the shell blank marked a, b, c, d, e 
and g respectively. Sections o of the cover blank 
serve as the attaching means for securing the 
cover blank to the shell blank. Figure 8 illus 
trates the condition of the shell blank after ad 
hesive has been applied to the underside of the 
front and rear walls. The said adhesive is ap 
plied to the shell blank while it is being conveyed 
from the supply stack to the position where it is 
registered in subtended relation with the cover 
blank. Figure 9 illustrates the relation of the 
shell blank with the cover blank at the position 
of register. Figure 11 shows the condition of the 
blank assembly after sections o of the cover 
blank have been folded over the edges of the 
front and rear wall sections of the shell blank to 
contact the adhesively treated areas of the Said 
shell blank. Figure 13 illustrates the condition of 
the blank assembly after the front and rear nar 
gins thereof have been folded downward and up 
against center areas of the said blank assembly. 
The blank assembly is then conveyed to the trans 
fer position from which the blank is advanced to 
devices which bend end wall flaps of the shell 
blank downward and at right angles to sections e' 
of the cover blank. Adhesive applying devices 
then operate to apply adhesive to the underside 
of said sections e' of the cover blank. Folding de 
vices then operate to fold the end wall flapse of 
the shell blank against the underside of the blank 
assembly adjacent to the end wall sections. Fold 
ing devices then fold sections e' of the cover blank 
against the corresponding end wall flapse of the 
shell blank and become adhesively Secured there 
to by means of the previously applied adhesive, 
thus completing the box in collapsed condition. 

Referring to Figure 1, which shows a plan view 
of the entire machine, some of the positions of the 
blank assemblies are indicated by dotted lines 
where the dotted numerals 5, 9, , 5, 7, 9 and 
2 appear. These dotted numerals are employed 
because at those points of the machine the blank 
assemblies are in substantially the condition 
shown by Figures 5, 9, 11, 15, 17, 19 and 21. In 
other words, each blank assembly when it reaches 
the position indicated by dotted numeral f (Fig. 
1) is substantially as shown in Figure 11, when 
the blank assembly reaches position 5, it is sub 
stantially as shown by Figure 15; and so on until 
when it reaches position 2 it is substantially as 
shown by Figure 21. The timing is such that 
when the machine is in operation different parts 
of the machine are operating simultaneously on 
blank assemblies which are spaced about as in 
dicated by the dotted line indications of the 
blank assenblies in Figure 1. In other Words, 
while one part of the machine is performing an 
operation on one blank assembly other parts of 
the machine are at the same time performing 
other operations on other blanks, all of said blank 
assemblies following one another progressively 
through the machine and are delivered therefrom 
as complete boxes in collapsed condition as shown 
in Figure 21. 

9,147,014 
It will be readily understood, without need of 

illustration, that any suitable motor may be emi 
ployed for Operating the machine, and that suit 
able gearing is employed in practice to cause the 
various rolls and shafts to rotate and operate at 
uniform peripheral speed to effect feeding and 
registering of the banks, and to effect travel of 
the blank assemblies. through the machine and 
to operate the various devices which act on the 
blank assemblies in the sequence described. 
The base of the machine consists of frame 

(Figs. , 3 and 4), Suitable bearings and brackets 
are provided in said frame for attaching the dif 
ferent mechanisms thereto. 

Shell blanks which have been shaped, creased 
and cut, as illustrated by Figure 6 and more 
fully described above, may be cut, creased and 
scored by any of the Well known methods in com 
mon use in the art. Shell blanks of the shape 
above described are delivered successively from 
a feed table 2 to feed belts 3 carried by rolls 
4 journaled in frame (Figs. 1 and 3). Said 
feed belts 3 deliver the shell blanks to conveyor 
belt 5 driven by rolls 6 journaled in frame and 
transfer table 39. Conveyor belt 5 advances the 
shell blank until the forward edge thereof con 
tacts the register lugs adjustably secured to 
shaft 8 journaled in frame . In so advancing 
the shell blank to register lugs the said shell 
blank is caused to take a position under spacer 
strips 9 supported by bar 0 secured to frame f. 
In the passage of the shell blank from the feed 
table 2 to the conveyor belt 5 the shell blank is 
caused to pass over glue wheels f rotatably 
mounted in glue pots 2 secured to frame f. In 
So passing Over Said glue wheels f adhesive is 
applied to the edges ac (Fig. 8) of the shell blank. 
Said wheels are coated with adhesive by causing 
them to rotate in liquid adhesive contained in 
said glue pots 2. 
Cover blanks which have been cut and shaped, 

as indicated in Figure 5, may be cut by any of 
the Well known methods in common use in the 
art. The said cover blanks are usually made of 
fairly thin material and do not require creasing 
or scoring operations to precede the folding op 
erations, but if the cover materia is made of 
heavy or thick materia it is desirable to have the 
Said cover blanks creased or scored prior to fold 
ing. The said cover blanks are delivered suc 
cessively from feed table 3, supported by frame 
f, to feed belt 4 supported by rolls 5 jour 
naled in frame f. From said feed belt 4 the 
COver blanks pass over the guide 6 secured to 
frame , and come to a position of rest when the 
forward edge thereof contacts register lugs 7 
adjustably secured to arm 8 journaled in frame 
f. In so advancing the cover blank to register 
lugs the said cover blank is caused to take 
a position above the spacer strips 9 supported by 
bar ?o secured to frame f. The timing of the 
feeding devices which feed the shell blank and 
the cover blanks is such that a she blank and 
a cover blank arrive at the register lugs 7 and 

with each cycle in the Operation of the ma 
chine. At the Said position of register the cover 
blank is superposed upon the shell blank as shown 
in Figure 9, but it will be noted that spacer strips 
9 Separate the cover blank from the shell blank. 
When a shell blank and a cover blank arrive at 
the register lugs and guide rolls 8 operate 
to hold the cover blank in proper relation with 
the shell blank. The guide rolls 8 are rotat 
ably mounted on pin 9 secured to arm 20 mount 
ed on shaft 2 journaled in frame . At the 
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2,147,814 
outer end of shaft 2 is provided a bell-crank 
lever 22 having a counter-weight 23 and a roller 
24 connected thereto. The counter-weight 23 
serves to retain the roller 24, in contact with the 
periphery of cam 25 mounted on shaft 25a se 
cured to frame . In the operation of the ma 
chine, when a cover blank and a shell blank arrive 
at the position of register the guide rolls 8 are 
caused to drop and thus the shell blank and 
the cover blank are gripped between the said 
guide rolls 8 and conveyor belt 5. The object 
in so gripping the blanks together is to start 
the blank from the register position in proper 
relationship to each other. It will be apparent 
that the said rolls 8 Operate up and down at 
predetermined intervals by means of cam 25 
which imparts movement through bell-crank 
lever 22 to shaft 2 and thence to arm 20 Sup 
porting pin 9 which carries rolls 8. After the 
operation of registering the cover blank with the 
shell blank has been performed the register lugs 
and T adjustably secured to shaft 8 are caused 

to rise away from contact with the edges of the 
blanks. The said register lugs operate up and 
down at predetermined intervals by means of 
shaft 8 which is caused to rock by bell-crank 
lever 26 to which is secured roll 2 and counter 
weight 28. It will be apparent that an up and 
down movement will be transmitted to register 
iugs 7 and 7 from roll 27 which is caused to con 
tact, the periphery of can 29 mounted on shaft 
30 journaled in frame . From the position of 
register the blank assembly is carried by con 
veyor belt 5 to pass between folding belts 3 sup 
ported and driven by rolls 32 journaled in frame 
. After the folding operation just described the 
blank assembly is in the condition illustrated by 
Figure 11. While the said folding operation is 
being performed the spacer strips 9 are retained 
in position between the cover blank and the shell 
blank. The blank assembly is then advanced by 
conveyor belt 5 and is thus drawn from engage 
ment with the said spacer strips 9. The blank 
assembly then passes to devices which bend the 
side margins of the blank assembly downward. 
Folding hooks 33 pivoted on pins 34 secured to 
frame i, operate at predetermined intervals to 
bend the front and rear wails portions of the 
blank assembly downward, guide bars 35 Sup 
ported by brackets 36 serve to hold the blank as 
sembly in semi-folded condition while the blank 
assembly is being carried to folding former 3 
supported by brackets 38 secured to frame . In 
passing through the said folding former 3, the 
front and rear wall sections of the blank assembly 
are folded flat against the underside of the blank 
assembly, as shown by Figure 13. The blank as 
sembly then passes to transfer table 39 Supported 

60 
by frame . From the said transfer table the 
blank assembly is advanced by conveyor belt 40 
driven by roll 4, journaled in transfer table 39. 
The opposite end of conveyor belt 40 is supported 
by roll 42 journaled in frame d. From the trans 
fer table 39 the blank assembly is carried to fold 
ing hooks 43 pivoted on pins 44 secured to frame 
. Said folding hooks 63 serve to bend down 
ward end wall flap sections e of the shell blank 
thus separating the said end wall flap sections e 
of the shell blank from the corresponding Sec 
tion e' of the cover blank. The blank is then in 
the condition illustrated by Figures 17 and 18. 
The blank assembly then passes to folding bars 
45 Which serve to fold the said end Wall flaps e 
of the shell blank flat against the underside of 
the blank assembly. Said folding bars 45 are 

3 
supported by brackets 46 secured to frame . The 
blank assembly then passes to adhesive applying 
devices which apply stripes of adhesive to end 
wall flap sections e' of the cover blank. Said 
adhesive applying devices comprise glue wheels 
4 which are coated with adhesive by causing 
them to rotate in liquid adhesive contained in 
glue pots 48 secured to frame. Said glue wheels 
47 are rotatably mounted on shafts 49 journaled 
in said glue pots 48. The blank assembly is then 
in the condition illustrated by Figure 19. The 
blank assembly is then advanced to folding de 
vices which fold the end wall flap sections e' of 
the cover blank against the folded end wall flap 
sections e of the shell blank. Said folding de 
vices comprise folding belts 50 driven and sup 
ported by rolls 5 journaled in frame . After 
the last mentioned folding operation the box is in 
Complete flat folded condition as illustrated by 
Figures 21 and 23. The completed box is then 
conveyed to delivery belt 52 supported by rolls 
53 journaled in frame f. Belt 54 supported and 
driven by rolls 55 serves to press the boxes as 
they pass over the delivery belt. 
While I have shown one form of mechanism 

for carrying out the method disclosed herein it 
is to be understood however that the mechanism 
shown is merely by way of illustration and is 
not to be taken as restrictive, except by a fair 
interpretation of the claims, it being obvious that 
modifications will suggest themselves without de 
parting from the Spirit of the invention. 
I wish it to be understood that while the in 

vention includes the combined instrumentalities 
above mentioned, I consider the aforesaid means 
not only combinatively novel, but insofar as I am 
aware, certain of the devices going to "make up 
such means are new in less combinations than 
the whole and some capable of individual use, 
as will more clearly appear hereinafter. 

Having now described my invention, what I 
claim is:- 

i. A method of producing a substantially fiat 
folded assembly formed from a stiff shell blank 
and a thinner cover blank so folded and adhe 
sively secured together as to provide a loose 
Wrapped folding box in collapsed condition ready 
to be set up quickly when required for use; the 
said method comprises applying adhesive to mar 
gins of the underside of the front and rear wall 
Sections of the shell blank, assembling the cover 
blank to the top side of the shell blank, folding 
Over opposite margins of the cover blank to con 
tact the adhesively treated margins of the shell 
blank, folding the front and rear wall sections of 
the covered shell blank downward and up against 
center areas of said blank, folding end wall flap 
sections of the shell blank downward and up 
against under surfaces of the blank assembly, 
applying adhesive to the underside of the ends 
of the cover blank, folding said adhesively treated 
ends of the cover blank against the said end wall 
flap sections of the shell blank. 

2. A method of producing a substantially flat 
folded assembly formed from a stiff shell blank 
and a thinner cover blank so folded and adhe 
sively secured together as to provide a loose 
wrapped folding box in collapsed condition ready 
to be set up quickly when required for use; the 
said method comprises, applying adhesive to 
areas of the underside of the shell blank, assen 
bling the cover blank to the top side of the shell 
blank, folding under opposite margins of the 
cover blank to contact the adhesively treated sur 
faces of the shell blank, folding front and rear 
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4. 
wall sections of the covered shell blank against 
center areas of said blank, adhesively securing 
ends of the cover blank to the end margins of the 
shell blank. 

3. A method of producing a loose wrapped 
paper box blank assembly, comprising, simulta 
neously feeding a shell blank and a cover blank 
to a position of register in superposed spaced 
relation with opposite side margins of the cover 
blank in contact with side edges of the shell 
blank, adhesively securing opposite edges of the 
cover, blank to corresponding edges of the shell 
blank, and advancing the blank assembly to wall 
folding elements. 

4. A method of producing a loose wrapped 
paper box blank assembly, comprising, assem 
bling a cover blank and a shell blank together 
with their center areas maintained in spaced 
relation and with the opposite side margins of 
the cover blank in contact with the side edges 
of the shell blank, adhesively securing opposite 
edges of the cover blank to corresponding edges 
of the shell blank, advancing the blank assembly 
to wall folding elements. 

5. A method of producing loose wrapped boxes 
in knocked-down assembly ready to be quickly 
set up for use, comprising, advancing by me 
chanical means a cut and scored shell blank, ap 
plying adhesive to portions of the shell blank, 
advancing a cover blank to register in superposed 
relation with the said shell blank, folding oppo 
site margins of the cover blank to contact the 
adhesively treated portions of the shell blank, 
folding the front and rear walls of the covered 
blank, folding the end margins of the shell blank, 
applying adhesive to the ends of the cover blank, 
folding said adhesively treated ends of the cover 
blank against the end margins of the shell blank. 

6. In a machine for making loose wrapped 
paper boxes in flat folded assembly, devices for 
feeding a shell blank and a cover blank to a posi 
tion of register in superposed spaced relation, a 
spacer element for maintaining the center areas 
of the COver blank in spaced relation with the 
shell blank during adhesive securing operations, 
means for adhesively securing opposite margins 
of the cover blank to corresponding portions of 
the shell blank, means for advancing the blank 
assembly, folding devices to fold front and rear 
wall sections of the blank assembly against the 
uncovered center areas of the shell blank, means 
for folding the end wall flap sections of the shell 
blank away from contact with the end portions 
of the cover blank and against the front and rear 
wall extension flaps, devices for applying adhe 
sive to end areas of the cover blank, and folding 
devices to fold the adhesively treated end areas 
of the cover blank against corresponding end wall 
flap sections of the shell blank. 

7. In a machine for making loose wrapped 
boxes in flat folded condition, means for ad 
vancing a cut and scored shell blank, devices for 
applying adhesive to portions of the shell blank, 
means for advancing a cover blank to register 
in Superposed relation with the said shell blank, 

2,147,614 
mechanism for folding opposite margins of the 
cover blank to contact the adhesively treated por 
tions of the shell blank, devices for folding the 
end margins of the shell blank, means for apply 
ing adhesive to the ends of the cover blank, fold 
ing devices to wrap the said adhesively treated 
ends of the cover blank against the end margins 
of the shell blank. 

8. In a machine for making loose wrapped 
boxes in flat folded assembly, means for feeding 
a shell blank and a COver blank to a position of 
register in superposed spaced relation, a spacer 
strip for maintaining the center areas of the 
cover blank in spaced relation with the shell 
blank, means for securing opposite margins of 
the cover blank to corresponding portions of the 
shell blank, means for advancing the blank as 
Sembly, folding devices to fold front and rear 
wall sections of the blank assembly against the 
uncovered center areas of the blank assembly, 
folding mechanism to fold the end wall flap sec 
tions, and means to fold and secure the end sec 
tions of the cover blank to the corresponding end 
Wall flap Sections. 

9. In a machine for making loose wrapped 
boxes in collapsed condition, means for register 
ing a shell blank and a cover blank in super 
posed spaced relation, a spacer strip for holding 
the center areas of the cover blank in spaced 
relation with the shell blank, means for folding 
Opposite margins of the COver blank over corre 
Sponding margins of the shell blank, and means 
for advancing the blank assembly out of contact 
with the said spacer strip. 

10. In a machine for making loose wrapped 
paper boxes in collapsed condition, means for 
feeding a shell blank and a cover blank to a posi 
tion of register, a spacer strip for separating the 
said blanks, means for adhesively securing oppo 
site margins of the cover blank to the shell . 
blank, and means for advancing the blank as 
Sembly out of contact with the said spacer strip. 

11. In a machine for making covered paper 
boxes in flat folded assembly, means for advanc 
ing a shell blank, means for applying adhesive 
to areas of the underside of the front and rear 
wall sections of the said shell blank, means for 
advancing a cover blank, mechanism for regis 
tering the cover blank upon the shell blank, fold 
ing devices to wrap opposite edges of the cover 
blank to contact the adhesively treated areas of 
the front and rear wall sections of the shell 
blank, means for folding the front and rear wall 
Sections of the covered shell blank downward and 
up against the center areas of the shell blank, 
means for folding the end wall flap sections of 
the shell blank downward and away from con 
tact with the end portions of the cover blank 
and up against the front and rear wall extension 
flaps, mechanism for applying adhesive to end 
areas of the underside of the cover blank, and 
folding means to fold the adhesively treated end 
areas of the cover blank against the end wall flap 
sections of the shell blank. 

MELVIN H. SIDEBOTHAM. 
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