
Feb. 7, 1939. A. G. ROSE - 2,146,407 
MACHINE FOR FORMING BLANKS INTO CARTONS 

Filed Nov. 27, l937 4. Sheets-Sheet. 1 

s i 

N 

Zez: 421b1a26 W 2.2%;27.27 24 

  



Feb. 7, 1939. A. G. ROSE 2,146,407 
MACHINE FOR FORMING BLANKS INTO CARTONS 

Filed Nov. 27, 1937 4. Sheets-Sheet 2 

o 

I og f EEZ 

, géa 67 -AGs 
a 77 

E Asia and-so Z24 6-2 2ée 62g 62. 
E. zzosolats. 

se 

  

  

  

  

  



Feb. 7, 1939. A. G. Rose 2,146,407 
MACHINE FOR FORMING BLANKS INTO CARTONS 

Filed Nov. 27, l93 4. Sheets-Sheet 3. 

  



Feb. 7, 1939. A. G. ROSE 2,146,407 
MACHINE FOR FORMING BLANKS INTO CARTONS 

Filed Nov. 27, l93 4. Sheets-Sheet, 4. 

  



Patented Feb. 7, 1939 2,146,407 

UNITED STATES PATENT office 
2,146,40 

MAC BNE FOR FoRMING BLANKs INTo 
CARTONS 

Alfred German Rose, Gainsborough, England, n 
signor to Rose Brothers (Gainsborough) Lim 
ited, Gainsborough, England, a British com 
pany 

Application November 27, 1937, serial No. 176,858 
In Great Britain December 5, 1936 

5 Claims. 

This invention is for improvements in ma 
chines for forming blanks into cartons. 
An object of the invention is to provide a 

carton-forming machine which can operate, with 
5 efficiency and reliability, at a higher speed than 

has been found possible with carton-forming 
machines as heretofore constructed, 
In the machine hereinafter described in greater 

detail as embodying features of the present in 
10 vention, a series of forming blocks is moved in 

succession past folding devices by which a cut 
and-scored blank is folded into U-shaped forma 
tion about three sides of each of the forming 
blocks. End sections of the blank projecting 

ls beyond the ends of the forming block are folded, 
by other folding devices, one after the other 
upon the ends of the forming block. Each of the 
last-folded end sections is then moved in sub 
stantially its own plane by a push-back member 

20 to bring a tab upon it adjacent a slot formed 
in the first-folded end section. The last-folded 
end section is then moved back again by a push 
forward device thereby causing the tab to enter 
the slot and thus lock all three folded end 

25 sections in their folded condition. The entry 
of the tab into the slot is assisted by a pressing 
finger which, at the appropriate time, bears 
upon the tab and forces it toward the end of 
the block, the block having at each of its ends 

80, a recess into which the tab can enter. After each. 
blank has been 'folded upon its forming block, , 
it is carried by the block to a station at which 
the blank is gripped at its folded ends by an 
ejecting device. The ejecting device is at this 

35 time travelling in the same direction as but faster 
than the forming block, with the result that the 
blank gripped by the ejecting device is stripped 
from of the forming block. Later in the opera 
tion of the machine, the ejecting device releases, 

40 its grip upon the blank which then is received 
by a conveyor or other device provided for its 
reception. 
The machine above-mentioned as embodying 

features of the present invention will now be 
described by the aid of the accompanying draw 
ings, and the features of the invention will be 
pointed out in the appended claims. 

In the drawings:- 
so Figure 1 is a sectional side elevation on the 

line - of Figure 2 of the said machine; , 
Figure 2 is an end elevation of parts seen in 

Figure l; 
: Figure 3 is a detail of pressing fingers herein 

after referred to; 

(C. 93-5.) 
Figure 4 is a detail on a blank-ejecting device 

of the machine; 
Figure 5 shows a cut-and-scored blank, a suc 

cession of which is presented to the machine; and 
Figure 6 is a perspective view of a carton which 5 

has been formed by the machine from a blank 
such as is shown in Figure 5. 
The main frame of the machine illustrated in 

the drawings comprises two side frame 0 and 
2 in which are bearings for a main shaft 4 lo 
which is rotated continuously from any conven 
ient source of power. Secured to the main shaft 
4 is a sprocket wheel 6 which is connected by 

a sprocket chain 8 to a sprocket wheel 20 fast 
upon a shaft 22, rotatable in bearings in the side 5 
frames fo, i2. The shaft 22 has fast upon it a 
gear wheel 24 in mesh with a gear wheel 26 
secured to a shaft 28 supported in bearings in 
the side frames O, 2. Fast upon the shaft 28 
are sprocket wheels 30, 32 connected respectively 20 
by sprocket chains 34, 36 with sprocket wheels 
38, 40 secured to a shaft 42 carried in bearings 
at the upper ends of the side frames 0, 2. A 
number of cross-bars 44 (six in the example 
illustrated) are attached at their ends to equally- 25 
spaced parts of the sprocket chains 34, 86, each 
of which cross-bars is provided with a forming 
block 48. 
From the foregoing description it will be ap 

preciated that with the main shaft 4 rotating 30 
in the direction indicated by the arrow on the 
sprocket wheel 6 (Figure ) the forming blocks 
46 travel in an endless path, those at the right 
in Figure moving downwardly. The forming 
blocks during their vertical movements are guided 35 
and steadied by guide channels 47 secured to the 
side frames 0, 2 within which guide channels 
are received, parallel-sided projections 48 (Fig 
ure 2) located at each end of each of the cross 
bars 44. 40 

Each forming block 46 during its downward 
movement passes between a pair of longitudinal 
folding elements 50, 52 (Figure 1). The rear 
folding element 50 is constituted by the upper 
edge of a vertical folding member 54 carried upon 45 
cross-bars 56, 58 the ends of which are secured 
in the side frames to and 2, and the front fold 
ing element 52 is formed by the edge of a bent 
Over portion at the upper end of a plate 60 
mounted upon cross-bars 62, 64 extending be- 50 
tween and secured to the side frames O and 2. 
A cut-and-scored carton-blank 66, Figure 5 

(which will be one of a series of blanks fed in suc 
cession to the machine) is fed, by any convenient 
means, on to a support which comprises a front sa 



O 

5 

20 

2 
ledge 68 (formed by the said bent-over portion of 
the plate 60) and a rear plate 70 which is secured 
to the side frames O and 2. The blank 6 is cor 
rectly positioned in the path of travel of the 
forming blocks 38 by the aid of an end stop 72 
formed by a turned-up part of the ledge 68 and 
Side gauges 74 (Figure 2) mounted upon the plate 
70; the blank 66 being correctly positioned when 
located between the side gauges 74 with its edge 
a (Figure 5) resting against the end stop 2. Dur 
ing the feed movement of the blank 66, the lateral 
marginal portions thereof are supported, as the 
blank crosses the gap between the folding ele 
ments 50, 52, by a pair of support members 76, 
the upper ends of which at that time, are located 
adjacent said gap, one at each side of the path 
of travel of the forming blocks 46. The Support 
members 76 have also a folding function as pres 
ently will be explained. The support menbers 76 
are arranged upon a rocking frame 78, which is 
loosely mounted upon a rock-shaft 9 carried in 
bearings in the side frames O and 2. An arm 
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80 on the frame 78 is rigidly connected by a bolt 
8 with one arm 82 (Figure 2) of a two-arm lever 
the hub of which is loosely mounted upon the 
rock-shaft 9. The other arm. 83 of said two 
armed lever is coupled by a link 84 to the arm 
86 of a two-armed lever the other arm 88 of 
which carries a can roll which, under the action 
of a spring (not shown), bears against a car. 
92 on the main shaft fl. 

In the operation of the machine, the support 
members 76 are moved by the cam 92 to the posi 
tion indicated in Figure 1 after the blank 66 has 
been fed into position across the gap between the 
folding elements 50, 52. A forming block 46 in 
its downward movement then engages the blank 
66 and by the aid of the folding elements 50, 52 
folds the bottom longitudinal section b (Figure 5), 
the forward longitudinal section c and the rear 
ward longitudinal section d of the blank into U 
shaped formation on the botton and correspond 
ing sides of the forming block. At this time in the 
operation, the end sections b', c', d' of the corre 
sponding longitudinal sections, b, c, d project 
beyond the respectively adjacent ends of the 
forming block. Later in the operation, the end 
sections b', c', d' are folded over upon the ends 
of the downwardly moving forming block in the 
manner now to be explained. 
The end sections c' are first folded over the 

respectively adjacent ends of the forming block 
by the support members 76 which for this pur 
pose are moved rearwardly under the action of 
the cam 92. The end sections b', by the down 
Ward movement of the forming block, are next 
folded upwardly over upon the end Sections c' by 
stationary folders 94, 96 secured respectively to 
the folding member 54 and the cross-bar 52. 
While the end sections b', c' are being thus folded, 
the end sections d' are prevented from moving 
forwardly and thus colliding with the sections.b', 
c by means of a pair of fingers 98 which are 
mounted upon the side gauges 74 and project 
towards each other, in position to engage the sec 
tions d'. 
forming block 4, brings the end sections d' into 
engagement with a pair of stationary curved fold 
ers foll which are formed integral with and one at 
each side of the folding member 54. These fold 
ers fle, as the forming block moves down past 
then turn the end sections d' inwardly and fold 
them upon the already folded end sections b, c'. 
As shown in Figure 5, the end sections d' are 
each provided with a tab-shaped portion d?, This 

Continued downward novernent of the 

2,146,407 
tab portion d is adapted to enter a slot c formed 
in the associated end section c' thereby to lock 
the end sections c', d', in their folded condition 
and also to lock, in that condition, the associated 
end section b' which lies between the end Sec 
tions c' and d'. In order to cause the tabs d to 
enter the slots c, the end sections d', together 
with the longitudinal section d, are pushed back, 
as shown in Figure 1, by a pair of push-back 
members 02 until the ends of the tabs d are 
over the slots c, the ends of the tabs d are next 
pressed into the slots c? by a pair of pressing 
fingers 04, the forming block 46 having a recess 
06 in each of its end portions to facilitate this 

operation, and finally the end sections d', to 
gether with the longitudinal section d, are pushed 
forward again, by a push-forward device foe, 
thus causing the tabs d to enter fully into the 
slots c2 and lock the end sections together as 
shown in Figure 6. It will be noted from an in 
spection of Figure 1, that while the end sections 
dl are pushed back as above described their upper 
ends are still engaged by and under control of the 
lower ends of the curved folders 00. If desired, 
the plate 60 against which the longitudinal Sec 
tions c bear during the downward movement of 
the forming blocks 46, may be provided where 
necessary with side plates arranged to support 
the end sections c' in folded condition while the 
push-forward device 08 advances to cause the 
tabs d to enter the slot c in the sections c. 
The push-forward device 03 consists of a plate 

supported upon arms 2 projecting from a hub 
i? 4 which is fast upon a shaft f 6 carried in bear 
ings in the side frames O and 2. The push 
back members 02 are fast upon the shaft 9. 
Both of the shafts 79 and 6 are rocked to give 
the necessary movements to the parts they Sup 
port, by means of a cam 8 fast upon the main 
shaft f4. The cam 8 actuates a two-arm lever 
20-22 which is secured to the shaft , one 
arm 20 of which lever carries a roll which en 
gages the cam 8 under action of a spring (not 
shown) while the other arm 22 is connected by a 
link 24 with an arm f26 fast upon the shaft 9. 
The pressing fingers f4 (see Figure 3) are 

each pivoted between the tines of the forked end 
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of a lever 28, each of which levers is loosely . 
mounted upon a shaft le secured in the side 
frames O and 2. The two levers 2 are coupled 
together, so as to rock as one, by a bar 2 which 
is bolted to the hubs of these levers. One of 
the levers 28 has an arm 4 carrying a can 
roll 38 which, under the action of a spring (not 
shown), engages a cam 36 fastened to the shaft 
28. A roll f42 bounted upon an arm 4 pro 
jecting from the hub of each pressing finger f4, 
is maintained by means of a spring 44 against 
a stationary cam 4, each of which cams is 
carried by the cross-bar 4. It will be appre 
ciated that the cam f on the shaft 2 and each 
of the stationary cams f48 are so shaped and 
arranged that as the forming block 4 descends 
the ends of the pressing fingers 4 under action 
of the can move downwardly with the form 
ing block and remain in the neighbourhood of 
the slots c in the sections c of the carton blank, 
and also that the pressing fingers are moved in 
wardly towards the forming block by the cams 
f4 at the appropriate time to tuck the tabs dr 
into the slots c. . 
The machine is provided with an ejecting 

device for removing the folded cartons from the 
forming blocks. This device comprises a pair 
of gripping members arranged to grip a carton 
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which has been folded by the machine, at its 

folded ends and by moving in the same direc 
tion as but faster than the forming block to 
remove the carton from the block. Each grip 
ping member is constituted by one arm 48 (Fig 
ure 4) of an elbow lever, the other arm 50 of 
which carries a cam roll 52, the purpose of 
which will presently be explained. Each elbow 
lever 48-150, is pivoted at 54 upon a support 
56 attached to a sprocket chain 58. Each 

sprocket chain 58 passes respectively over one 
of a pair of sprocket wheels 60 (only one of 
which is shown in Figure. 1) carried upon a shaft 
62 extending between the side frames. 0 and 2. 
The two chains f 58 also pass, respectively, about 
two sprocket wheels 64 (only one of which is 
shown) which are secured to the shaft 22. The 
driving mechanism for the chains 58 and for 
the chains 34, 36, which support the forming 
blocks, is so arranged that the chains 58 travel 
faster than the chains 34, 36. Stationary guide 
channels 66 serve to guide and steady the chains 
58 in their movements in a vertical direction. 

In the example illustrated herein, there are three 
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sets of gripping members 48 which are spaced 
equally along the chains 58, with their path 
of upward movement adjacent the path of up 
Ward movement of the forming blocks upon 
which the cartons have been folded. Moreover, 
the timing of the parts is such that when a 
folded carton on its forming block arrives in or 
about the position marked A in Figure 1, it is 
gripped by One of the sets of gripping members 
f48, which thereupon, by reason of the fact that 
the set is travelling faster than the forming 
block, withdraws the carton from the forming 
block and completely removes it therefrom be 
fore the said set of gripping members and the 
block arrive in the positions. marked B and C 
respectively in Figure 1. 
The gripping members f48 are separated 

against the action of springs 68 (Figure 4) to 
straddle a carton on its forming block and then 
released to the action of said springs to grip the 
carton, by means of stationary cams 70 which 
are secured to a convenient part of the machine 
frame (see Figure 1) in a position in which the 
rolls 2 associated with the gripping members 

is travel over said cams as the gripping men 
bers approach and arrive at position A of Fig 
lure 1. After a carton has been withdrawn from 
its forming block, and has been carried over the 
shaft 62 at the top of the machine, another 
pair of stationary cams, one of which is indi 
cated at 72 in Figure 1, engage the rollis 52 
and cause the gripping members 8 to release 
the carton 66 which then falls-open side upper 
most-upon a convenient receptacle (not shown), 
such as a travelling conveyor, which is provided 
for its reception. 
Each of the carton blanks may be accompanied 

by an inner liner of waxed paper or similar ma 
terial, which liner and its associated blank will 
be folded simultaneously by the folding devices 
of the machine. 

clain: 
'1. A machine for folding blanks into cartons, 

comprising a forming block, folding elements co 
operating with said forming block for folding the 
portions of a blank which are to constitute the 
bottom and two sides of the carton against cor 
responding surfaces of the forming block, means 
for imparting relative movement between the 
forming block and folding elements to effect such 
folding operation, folding devices for folding in 

3 
succession against another surface of said form 
ing block the side end sections and the bottom 
end section of the blank, means for imparting 
relative movement between the forming block 
and said folding devices to effect such end fold 
ing operation, means for. engaging a locking ele 
ment on the outermost of said folded end sec 
tions of the blank with a co-operating locking 
element on the innermost of said folded end sec 
tions thereby to lock all said end sections of the 
blank in folded condition, a retaining element for 
engaging an end section of the blank, before 
the folding operation thereon and preventing it 
from colliding with the other end sections dur 
ing the folding operation upon these sections, and 
means for imparting relative movement between 
said retaining element and the forming block to 
cause Said element to release said non-folded end 
section for the folding operation thereon by the 
Said folding devices. 

2. A machine for folding blanks into cartons, 
comprising a forming block, folding elements co 
Operating with said block for folding the portions 
of a blank which are to constitute the botton 
and two sides of the carton against three corre 
sponding surfaces of the block, means for in 
parting relative movement between the frning 
block and the folding elements to effect such 
folding operation, folding devices for each end 
of the carton for folding against another surface 
of the block first a side end section of the blank, 
next a, bottom end section of the blank, and 
finally another side end section of the blank, 
means for imparting relative movement between 
the forming block and said folding devices to 
effect such end folding operation, means for each 
end of the carton for engaging a locking element 
on one of said side end sections of the blank with 
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a co-operating locking element on the other side 
end section of the blank thereby to lock the side 
end sections in folded condition with the folded 
bottom end section located between the side end 
sections, retaining elements for engaging the said 
side end sections which are folded finally before 
the folding operation thereon and preventing 
then from colliding with the other end sections 
during the folding operation upon these sections, 
and means for imparting relative movement be 
tween said retaining elements and the forming 
block to cause said elements to release said non 
folded end sections for the folding operation 
thereon by the said folding devices. n 

3. A machine for folding blanks into cartons 
comprising a plurality of Spaced forming blocks, 
a pair of folding elements, means for moving the 
forming blocks' in succession between said fold 
ing elements to fold the portions of a blank which 
are to constitute the bottom and two sides of 
the carton against corresponding surfaces of 
each forming block as it moves between the ele 
ments, folding devices for folding in succession 
the side end sections and the bottom end sections 
of each of the said blanks, in overlying relation 
against the forming block, means for causing said 
folding devices to perform said end folding op 
eration, means for engaging a locking element 
on the Qutermost of said folded end sections of 
each blank with a co-operating locking element 
on the innermost of said folded end sections 
thereby to lock all the end sections at each end 
of each carton in their Overlying folded condi 
tion, and for each end of the carton a retaining 
element for engaging an end section of the blank, 
before the folding operation thereon and prevent 
ing it from colliding with the other end sections 

0. 
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4. 
during the folding operation upon these sections, 
and means for inparting relative movement be 

O 

5 

tween said retaining element and the forming 
block to cause said element to release Said non 
folded end section for the folding operation 
thereon by the said folding devices. 

4. A machine for folding blanks into cartons 
comprising a plurality of spaced forming blocks, 
a pair of stationary folding elements, means for 
moving the forming blocks in succession between 
the folding elements to fold the portions of a 
blank which are to constitute the bottom and 
two sides of the carton against the correspond 
ing surfaces of each block as it moves between 
the elements, a movable folding device, means 
for moving said device to cause it to fold at each 
end of the carton a side end section of the blank 
against an end Surface of the forming block, sta 
tionary folding devices, Spaced along the path 
of movement of the forming block, and operat 
ing by reason of movement of the forming block 
past them next to fold first the bottom end sec 
tion and finally another side section against the 
end surface of the forming block upon which the 
first-named side end section has been folded, re 
taining elements for engaging the said side end 
sections which are folded finally before the fold 

35 

ing operation thereon and preventing them from 
colliding with the other end Sections during the 
folding operation upon these sections, and means 
for inparting relative movement between said 
retaining elements and the forming block to 
cause said elements to release said non-folded 
end sections for the folding operation thereon by 
the said folding devices. 

5. A machine for folding blanks into cartons, 
comprising a forming block, folding elements co 
operating with said forming block for folding 

2,146,407 
the portions of a blank which are to constitute 
the botton and two sides of the Carton against 
corresponding Surfaces of the forming block, 
means for imparting relative movement between 
the forming block and folding elements to effect 
such folding operation, folding devices for fold 
ing in succession against another Surface of Said 
forning block the side end Sections and the bot 
ton end section of the blank, means for impart 
ing relative movement between the forming 
block and said folding devices to effect Such end 
folding operation, means for engaging a locking 
element on the outermost of said folded end Sec 
tions of the blank With a co-operating locking 
element on the innermost of Said folded end Sec 
tions thereby to lock all said end sections of the 
blank in folded condition, a retaining element for 
engaging an end Section of the blank, before the 
folding operation thereon and preventing it from 
colliding with the other end sections during the 
folding Operation upon these Sections, means for 
in parting relative movement between said re 
taining element and the forming block to cause 
Said element to release said non-folded end sec 
tion for the folding operation thereon by the said 
folding devices, an ejecting device for removing 
formed cartons from the forming block connpris 
ing a pair of gripping members for gripping be 
tween them the carton by its folded end faces, 
means to cause Said gripping members to ap 
proach each other thus to grip between them 
the end faces of the carton, means to move said 
members while gripping the carton away from 
the forming block to remove the carton therefrom 
and means acting thereafter to separate said 
gripping members to release the carton. 
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