
May 27, 1924. 
carron OPENING MECHANISM FOR PACKAGING MACHINES 

n 4. Sheets-Sheet filed Nov. 9, 1922 . 

--- 

-8 Wies W 
--- 

ear 122 

  

  

  



May 27, 1924. 1,495.191 
J. MACNAUGHTAN 

CARTON OPENING MECHANISM FOR PACKAGING MACHINES 

Filed Nov. 9, 1922 4 Sheets-Sheet 2 

2,irri 
till 

22 
t th 

-- 

- - 

4. y 

26 af 2s 
a. 
SSSN 222222 7% 

23 M 

(27. 4, 
ap 

a 91 

ad 

says AACSYS a& 

222 >Yearsaw Y 

a? 
2 

SYS 

Syssess SSK 2 xatya 
S. 

E. cavey (Weezewave 
a. 

  

  

  

  

  

    

  

  

  

    

  

  

  

  

  

  

    

    

  



May 27, 1924. 1,495.191 
J. MACNAUGHTAN 

CARTON OPENING MECHANISM FOR PACKAGING MACHINES 

Filed Nov. 9, 1922 4 Sheets-Sheet 3 

243 St 
  



May 27, 1924. - 1,495.191 
J. MACNAUGHTAN 

CARTON OPENING MECHANISM FOR PACKAGING MACHINEs 

Filed Nov. 9, 1922 .. 4 Sheets-Sheet 4 
  



5 

0 

Patented May 27, 1924. 

UNITED STATES 
1,495,191 

PATENT office. 
JAMES MACNAUGHT AN, OF BROOKLINE, MASSACHUSETTS, ASSIGNOR TO GORDAN 

MACHINE COMPANY, OF WALTHAM, MASSACBUSETTS, A CORPORATION OF MASSA 
CEU SETTS. 

CARTON-OPENING MECHANISM FOR PACKAGING MACENES. 

Application filed November 9, 1922. Serial No. 599,774. 

To all whom it may concern. 
Be it known that I, JAMEs MACNAUGH 

rAN, a citizen of the United States, residin 
at Brookline, in the county of Norfolk and 
State of Massachusetts, have invented new and useful Improvements in Carton-Open 
ing Mechanism for Packaging Machines, of 
which the following is a specification. 
This invention relates to automatic pack 

aging machines having means for opening 
collapsed cartons having major and minor 
sides preparatory to confining charges of 
merchandise therein. 

20 
to avoid the complication and structural 

The object of the invention is to provide 
improved opening mechanism, whereby col 
lapsed cartons may be automatically opened 
partly by internal and partly by external 
pressure, without the employment of means 
having a tuirning or partial rotary movement 
within the carton, my object being chiefly 

within the carton. 
25 

"weakness which is involved in carton-open ing means applying opening pressure wholly 
Of the accompan ing drawings forming a. 

part of this specification- . . . 
... Figure 1 is a top plan view of the portion 
of a packaging machine which includes car 

30 

securely to the base plate, the stop fingers 
which keep the carton from moving forward 

40 

45 
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ton-opening mechanism embodying my in 
vention. . 

Figure 2 is an isometric view, showing the 
opening blade after it has partially entered 
the carton, the tab lever holding the tab 

while being opened, the feed strips which 
push the box into position for opening, and 
the jaws for applying external pressure to 
the carton after the opening blade has been 
inserted. - Figure 3 is an end view. 

Figures 4, 5, and 6 are sections to show 
the method of bringing the carton to shape. 
after it has been fed by means of the feed st; up against the story fingers. 

Figure 7 is a side elevation. 
Figure 8 is an isometric view, showing 

the plunger, the guide along which the 
plunger slides with one of its supporting 
rods by means of which it may be raised or 
lowered, and the receiving box which finally 
takes the opened carton and carries it along 
for various other operations. . . 

Figure 9 is a section to show the method 

ceiving box. 

inal position. .. 

of removing the plunger from the carton, so 
as to leave the carton undisturbed in the re 

Figures 10 to 
tions to show the carton in various positions. Figure 10 shows the feed strips pushing the 
lowest carton in the magazine into position 
against the stop fingers. In. Figure 11 the 
opening blade is inserted into the carton and 
opens it partially. The carton which has 
been opened previously has been dropped 
into the receiving box and has started to 
ward the other end of the machine, as shown in Figure 12. The jaws swing up to push 
the carton into shape while the opening 
blade is in the carton. When the carton is 
fully opened, the overhead finger swings 
out and holds the carton, preventing it from 
collapsing while the opening blade with 
draws. 

In Figure 13, the plunger guide is raised 
to the level of the carton, and the plunger is 
pushed into the carton as the blade with 
draws. The receiving box has ejected the 
previous carton and is returning to the orig 

In E.g. 14, the plunger with the carton 
S OWe 
tion directly over the receiving box. The 
feed strips have pushed a new carton into 
E. and the returning receiving box 
as raised the stop fingers so as to limit the 

movement of the new carton. - Figure 10 
shows the plunger with its carton lowered 
into position inside the receiving box, after 
which the plunger withdraws, leaving the 
carton to be carried away by the receiving 
box. 
The machine is provided with a vertical 

magazine adapted to contain a pile of col 
lapsed cartons 20, the lowest carton resting 
on the horizontal bottom of the magazine. 
The vertical sides of the magazine are pref 
erably fermed by two upstanding angular 
members 22, spaced apart as indicated by 
Figure 1, and formed to permit a pile of 
cartons therebetween to move downward. 
The lowest carton is ejected from the mag 

azine by a reciprocating slide 23, which 
forms the bottom of the magazine, and is 
movable in guides 24, and provided with 
means such as the ends 25 of strips 25, for 
engaging, the rear edge of the lowest carton 
and pushing the carton forward. The strips 

A. 

14 inclusive are side eleva 
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25 are attached by screws, or, otherwise, to 
the slide 23. 
A carton ejected by the slide is arrested by 

stop fingers 26, which are raised and low 
cred by means later described. The larger 
flap at one end of the ejected carton is held 
down or clamped by a presser-foot 33, 
formed on a lever 34, which is fulcrumed at 
35, and is oscillated by means hereinafter de 
scribed, to cause the foot to hold down the 
carton flap before and during the operation 
of opening the carton, and to release the flap 
after the carton has been opened. The car 
ton is arrested in the path of a reciprocat 
ing opening blade 27, which has a wedged 
shaped forward end, and is adapted to part 
ly open the carton and cooperate with the 
stop fingers 26 in holding the partly opened 
carton while it is being acted on by swing 
ing jaws 28. Said jaws are fixed to a rock 
shaft 29, and as indicated by Figures 5 and 
6, are adapted to fully open the carton. The 
blade 27, when inserted in the carton, bears 
on one of the major sides at its junction with 
one of the minor sides, and causes the car 
ton to assume the rhomboidal form in cross 
section shown by Figure 5, the major sides 
being somewhat separated, and the minor 
sides inclined, so that one of them is in the 
path of movement of the jaws 28. The jaws 
swing upward when the carton is thus held, 
and strike the overhanging minor side of the carton, a WEE 
edge of the blade 27, as shown by Figure 6. 
This operation completes the opening of the 
carton, the cross section of which is now rec tangular. , 
To prevent the opened carton from col 

lapsing while the blade 27 is being with 
drawn, provide a curved holding-down fin 
ger 30, fixed to an arm 31, on a rock-shaft 
32. The rock-shaft is turned by means 
hereinafter described, to cause the finger 30 
to alternately assume the positions shown 
by Figures 10 and 12, the finger being in 
Figure 10 position before, and in Figure 12 
position after, the carton is opened. When 
in the latter position, the finger exerts con 
fining pressure on the carton; so that the 

65 

withdrawal of the blade 27 does not displace 
the carton. .. 
After the withdrawal of the opening 

blade, the stop fingers 26 are lowered, and 
the opened carton is transferred by mecha 
nism presently described, to a reciprocating 
box 37, which carries the carton forward for subsequent operations, in which the present 
invention is not involved. The box which is shown in perspective by-Figure 8, is 
formed on a slide, 38 movable horizontally 
on the table 21. The box has side faces 37, 
and a bottom face 37, forming the walls 
of an open ended receptacle in which the 
body portion of an opened carton may be de 
posited, and from which its end portions or 

e same against one 
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flaps may project in opposite directions, to 
be acted on by other instrumentalities of a complete packaging machine. 
The transferring mechanism whereby the 

opened carton is deposited in the box 37, 
is embodied as follows: 
40 represents a plunger formed to enter 

and conform to the interior of the opened 
carton, and having a compound movement 
whereby it is caused to first move horizon 
tally into the opened carton, after the with 
drawal of the opening blade 27, then hori 
zontally with the carton to a position over 
the box 37, the latter being below the plane 
in which the opening blade moves, as indi 
cated by Figure 7, then downward into the 
box, thus depositing the carton in the box, 
and finally horizontally out of the carton, 
the latter being detained in the box by a de 
tent lip 41 (Figure 9), which bears on one 
end- of the carton. 
The plunger 40 has a recess 42, in its un 

der side, into which the detent proiects, the recess being arranged to permit : with 
drawal of the plunger from the ent and 
the box. The plunger is returned after its 
withdrawal from the box, to position to 
enter the carton, next opened, r 
From the foregoing it will be seen that 

the lowest carton is opened by the succes 
sive action of the blade 27 and the jaws 28, 
and is then transferred from the position 
where it was opened, so that it may be sub 
sequently closed at one end, filled, and then 
closed at its opposite end by suitable means 
provided for these pur The recipro cating opening blade an the oscillatingiais 
constitute a simple and reliable means for 
E. a collapsed carton, without the com plication and liability to derangement which 
is involved when the means for opening the 
carton operates wholly within the carton, 
and involves a member or members entering 
the carton, and then E. rotating or 
swinging within the carton. The opening 

: blade 27 performs its function within the 
carton, and has only a reciprocating move 
ment. The jaws 28 perform their f 
outside 3. and have only an oscil 
lating moyenefits -- 
strumentalities has a compound movement. 

It is obvious that the operating mecha 
nist?, whereby the described movements are 
imparted to the essential instrumentalities 
in which the invention is, embodied may be of any suitable character. In this embodi 
ment of the invention, 
embodied as follows: 
The main shaft 43 of the maehine is con 

said mechanism is 

nected by gears 44, 45, with a shaft 46, car 

so that neither of said in-l. 
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rying a sprocket wheel 47, and a plurality 
of cans 48, which cooperate with a corre sponding, plurality of levers 49, the lower 
ends of which are pivoted to fixed ears 50. 
One of the levers 49 is connected by a rod 30 
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51 (Figure 7) with, and reciprocates the 
carton-ejecting slide 23. Another lever 49 
is connected by a rod 52 with a sliding rack 
53, meshing with a gear segment 54 on the 
rock-shaft 29, which carries the jaws 28. 
The rack is reciprocated by the lever with 
which it is connected, and oscillates the 
jaws. 
rod 56 (Figure 7) with an arm 57, on the 
rock-shaft 32, carrying the carton-holding 
finger 30, said finger being oscillated by the 
lever with which it is connected. A rod 58 
(Figures 7 and 8) connects. another lever 
49 with a slide 60, constituting a guide in 
which the plunger 40 is movable by means 
described later. The slide 60 is reciprocated 
by the lever 49, with 
by the rod 58, and carries the plunger, and 
a carton in which it is inserted, from the 
opening station to a point over the box 37. 
The sprocket wheel 47, on the shaft 46, is 

connected by a chain 60, with a sprocket 
wheel 61, on a shaft 62. A bevel gear 63 on 
the shaft 62, meshes with a bevel gear 64 
on a cam shaft 65, having a plurality of 
cams 66. 

Reciprocating motion is imparted to the 
opening blade 27 by one of the cams 66, 
through connections including a lever 67 
(Figure 3) fulcrumed at 68, and having a 
trundle roll 69 bearing on the cam, a bell 
crank lever 70, fulcrumed at 71, and havin 
a pivotal and sliding connection at 72 WE 
the lever 67, and a rod 73 connecting the 
lever 70 with an ear 74, fixed to the carton 
ejecting slide 23. Oscillating motion is im 
parted from another cam 66 to the flap 
clamping pressure-foot 33, by a lever 75, 
fulcrumed at 76, and having a trundle-roll 
77 bearing on the cam last referred to, and 
a rod 78 connecting the lever 75 with the 
presser-foot lever 34. 
The plunger-guiding slide 60 is movable 

on a guide bar 80, to move the plunger to 
its carton-entering position, and therefrom 
to a position over the box 37, this movement 
being effected by the mechanism already de 
scribed, including the rod 58. The guide 
bar 80 is alternately raised and lowered by 
mechanism which includes two upright rods 
81 (Figure 7), connected with opposite ends 
of the bar and movable vertically in fixed 
guides in the table 21, a bar 82 connected 
with the lower ends of said rod, and a lever 
83 fulcrumed at 84, and having a trundle 
roll at one end, bearing on one of the cams 

66 

66, its opposite end being slidably engaged 
with the lower bar 82. 
The plunger 40 is reciprocated in the 

guiding slide 60 by mechanism which in 
cludes a lever 86 (Figure 3), fulcrumed at 
84 beside the lever 83, and having at one 
end a trundle-roll bearing on one of the 
cams 66, its other end being slotted, and a 
bell-crank lever 87, fulcrumed at 88, and 

which it is connected 

8 

slidingly engaged at one end with the slot 
ted end of the lever 86, and at its other end 
with a slotted head 89 on the plunger 40. 

I claim: v 
1. Carton-opening mechanism comprising 70 

a supporting bed, means for locating a col 
lapsed carton in a predetermined position 

Another lever 49 is connected by a thereon, carton-opening means including 
two successively operating instrumentalities, 
one having a reciprocating movement caus 
ing it to enter the carton, and partly open 
the same, and the other having an oscillat 
ing movement outside the carton to com 
plete the opening, and a clamping presser 
foot adapted to engage a flap at the end 
of the carton. 

2. Carton-opening mechanism comprising 
8. EPE bed means for locating a col lapsed carton, having major and minor sides, 
in a predetermined position thereon, with 
one of its major sides in contact with the . 
bed, carton-opening means including two 
successively operating instrumentalities, one 
being formed to be inserted between the ma 
jor sides, and having a reciprocating move 
ment causing it to enter the carton, and 
partly open the same, and the other formed 
to contact with one of the minor sides, and 
having an oscillating movement outside the 
carton to erect the minor sides and complete 
the opening of the carton, a curved oscil 
latory holding-down finger adapted to bear 
on an opened carton, and prevent displace 
ment thereof by said reciprocating instru 
mentality, when the latter is withdrawing 
from the carton, and means for oscillating 
said finger. 

3. EE mechanism comprisin a supporting bed, means for locating a col 
la carton, having major and minor 105 
sides, in a predetermined position thereon, 
with one of its major sides in contact with 
the bed, carton-opening means including two 
successively operating instrumentalities, one 
being formed to be inserted between the ma- 110 
jor sides, and having a reciprocating move 
ment causing it to enter the carton, and 
partly open the same, and the other formed 
to contact with one of the minor sides, and 
having an oscillating movement outside the 116 
carton to erect the minor sides and complete 
the opening of the carton, a carton-receiv 
ing box, means for transferring an opened 
carton from the said opening instrumental 
ities to said box, and means for shifting the 120 
box to transfer the opened carton to other 
instrumentalities. 

4. Carton-opening mechanism comprising 
a supporting bed, means for locating a col 
lapsed carton, having major and minor 126 
sides, in a predetermined position thereon, 
with one of its major sides in contact with 
the bed, carton-opening means including two 
successively operating instrumentalities, one 
being formed to be inserted between the 130 
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major sides, and having Eig successively operating instrumentalities, one 
movement causing it to enter the carton, and being formed to be inserted between the ma partly open the same, and the other formed 
to contact with one of the minor sides, and 
having an oscillating movement outside the 
carton to erect the minor sides and complete the opening of the carton, a carton-receiving 
box, a compound motion feed plunger, 
adapted to transfer an opened carton from 

P opening instrumentalities to said box, 
and means for shifting the box to transfer 
the opened carton to other instrumentalities, 

5. Carton-opening mechanism comprising 
a supporting bed, means for locating a col 
lapsed carton, having major and minor 
sides, in a predetermined position thereon, 
with one of its major sides in contact with 
the bed, carton-opening means including two 

jor sides, and having a reciprocating move 
ment causing it to enter the carton, and 
partly open the same, and the other formed 
to contact with one of "he minor sides, and 
having an oscillating movement outside the 
carton to erect the minor sides and complete 
the opening of the carton, a carton-receiving 
box, a feed plunger adapted to enter an 

force the latter into the opened carton an 
box, means for imparting a compound: mo 
tion to said plunger, and means for shifting 
the box to transfer the opened carton to 
other instrumentalities. 

In testimony whereof I have affixed my 
signature. - 

JAMES MACNAUGHTAN. 
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