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- To a,ZZ whom, it ma,y CONCETTL:
Be it known that I, SyLvanus T. MUROHIE'

-of Batavia, in the eountyf of Kane and State_

of Illinois, ha,ve invented certain new and use-

5 fal Improvements In Paper-Bag Maehmes, ot;

which the following is a spemﬁcatmn

This Invention 1elates to paper. ba,n' ma-'
chines and more particularly to a machlne,_
for.making what are designated as self-open-

(o ing satchel bottom square baﬂ‘s f rom ﬂa,lz tnbes
“having bellows side folds, -~ -

My invention relates more partlculmlv to a

paper bag machine in whiech are employed

- suetion fm'mers for opening the leading end

15 of the tube by a single movement, wheleby
the side folds of the satchel bottom are pro-
duced, in combination with means for firmly
clamping the body of the blank while the end
is being thus opened and the side folds made,

20 and in the employment of . means whereby the
end of the bag blank is firmly held until it is

caught by the nipper roll or other mechanism

for carrying the bagsaway. Thus,in produc*'

ing bags upon my 11np10ved machine the air
z5 18 exhausted._fmm;the suction -boxes and the
latter in opening separate the sides of the

blank by a very rapid mnovement which causes

the sides of the blank to be folded over, and
during this opening movement. transversely
30 movmﬁ‘bladeb having pointed ends are thrast
into the bellows fold over one ply of the blank,

and as the formers approach the limit of thelr:

opening movement the side folds are com-

~ pleted, the line of fold being-defined-or made
35 straight by drawing the sides tightly over the
pomted ends of these blades.
versely moving blades do not tuckin the sides

of the blank at all, but when thrustin to their

full extent serve as formers over which the

40 paper is drawn in making the side folds, thus

making a sharp, clearly defined fold; and

- when the air is cut off these blades hold the
end of the bag firmly against.the former un-
til by a bllﬂ"hb forward movement of the lower

45 former the blank is delivered into the grasp -
of the nipper roll by which it is earried away.-

The suction boxes are hinged in planes, re-
spectively, above and below and parallel to
the path of the moving blank. Each box is

50 constructed integrally—that is, having no
~ hinged sections and having no movement ex-

These trans-

—

|

fixed axis.
‘bag consist of a pair of rolls, one of which 1s
‘a nipper roll and has a porticn of its body cut

eept a rocking or hlnged movement upon a
The devices which take away the

away 8o as to permit the suction formers to

rock upon their axes, the parts being so timed
‘thatdaring themovementof the suction boxes

the mutllafed side of the roll is presented to-
ward them. 1 have also devised a movable

- platen for flattening the end folds against the

formers: Ihavealsoprovided means whereby
the blanks travel at a greater rate of speed

~during a part of their movement, thereby per-
“mitting the web of paper to move continu-

ously while the severed blank by its acceler-
ated movement gains sufficient time to com-

pensate for the time lost in the operations

upon the blank. |
In the acompanying drawmws, Figure 1 is

a plan view (parts omitted) of that end of the

machine on which-the suction-formers and
pasting devices are mounted. - Figs. 2 and 3
are side elevations of the same.parts, but
taken from opposite sides. Figs. 4, 5, and 6

are elevations, partlyin section,showingthree
._ pOSltIOﬂS of the formers, with a correspond-

ing p031t10n of the mutilated roll in relation
tﬂereto Figs. 7, 8, and 9 are detail views of

‘the suction- former Fig. 7 being a front ele-

vation showing. the fOI‘lI]BI‘b open, with the
Fig. §, a side elevation with parts

the suction-formers closed. Fig. 10 is a plan

view showing the movable pla,ten and the

means for suppmtinﬂ and moving the same.
Fig. 11 is a detail view showing the means for

connecting the transversely-moving blades or
formers on one side of the maehlne

Fig. 12
is a detall view of a section of one of the O0X-
haust-pipes. Figs. 13 to 19, inclusive, show

various stages in_ the forma,,tion-t)_f the bag.

I have not shown the means for forming the
tube and producing the bellows folds in the
sides thereof, as these means are well known

35

6o

yA®

[

80

-folding blades moved in over the face of the
-formers
‘broken away, and Fig. 9 a rear elevation with

g0

95

and many of the parts which I have shown
are of ordinary construction and will need no
par ticular or specific description.

The frame work of these paper bag ma-
chines is usually divided transversely, and I
have shown that portion or member of the

102
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- may be clamped and held while its opposite

6o

frame work which supports the feed rolls and
the pasting and folding devices which operate
upon the bag blanks, towether with one pair

of feed rolls fm* the I:ube and the striker arm -

by which the tube is severed into bag lengths.

In the drawings, 20 representsa supporting |
frame work whereon is journaled the main .
drivingshaft 21,carrying one of a pair of feed
rolls 22 which receive the tube 23 from the
bellows fold former.

24 represents a pair of feed rolls and be-
tween said rollsand the feed rolls 22 the tube

1s severed into bag lengths by the revolving.

striker arm 25. The feed rolls 24 deliver the
blanks to a second pair of feed rolls 26.

The pair of feed rolls 26, it will be observed,

are much largerin diameter than the rolls 24,

and in consequence the bag blanks when en--
gaged by the rolls 26 are fed forward at'much
greaterspeed, being separatedfromeachother
T'he feed rolls 26
deliver the bag blanksto the suetion formers
orsuction boxes, which-are mostclearly shown

as ¢learly seen in IKig. 1.

in Figs. 7 and 8.

The suction formers are marked, respect-
ively, 27 and 28.. They are hollow: rectanﬂ'u- :-
lar box-like structures having their faces per-

forated in defined lines approximating closely
to the form of the end of the ‘bag blank dur-

ing one stage of the operation. These suc-
tion boxes are hinged upon horizonfal axes

parallel to and d.bove and below IESpectwely |

the path-of the bag blanks. The former 28
is hinged to a stationary block 29 having
raised sides 30.
a vertically reciprocating block 31 fitted to
IOVEe

nection therewith, as Eah()“r n at 32.

The block 31 is normally held down upon

the ‘block 29 by means of ‘the spring 33, hav-
ing 1ts bearing on the cross'bar 34. An arm
53 is secured wxl,h the block 31 and projects
outwardly being connected by link 36 with a
pwoted lever 37 the latter being adapted to
be inter m1tt9nt1y vibrated or rocked uponits
pivot by means of a cam disk 38, mouunted on

one of the revolving shafts, presentlv to be-

described.

By the means abme deseribed the blocks
29 and 31 are adapted to constitute a clamp-
ing device whereby one end of the bag blank

end 18 being opened by the suction formers
anrd ‘otherwise -operated upon.
provided for moving said suection formers on

their hinges so as to open the bag blank, said

means comprising links 39, 40, Lotmected to
the pivoted levers 41, 42, resIJeLtwely, the

pivots of said levers bmnﬂ' marked 43, 44, re-
‘spectively, and said levers carryinga nti-frie-

tion rollers or other suitable ‘bearings 45, 46,
adapted to travel upon cams47, 48, 'said camns
being in the form of disks secured upon the
shaft carrying the upper roller of the pair 26.

Springs 49, 50 normally tend to cause the roll-

ers carried by the pivoted levers to contact

The former ‘27 is hinged to

vertically between the raised sides 30
‘of the block 29 and ‘having a slot-and pin-con- j

Means are

l

-tion formers 27, 28 toseparate.

with a hollow stud 57 on the suction box.
'eourse & rubber hose or other tube flexible
throughout might be ‘employed, but I have
found that owing to the continuousilexing of

shaft 62.

540,556

with the cams-and the cam 38 is so timed that
as the bag blank is fed forward by the rollers
26, the block 31 is raised thus bodily lifting

the upper former 27 and permitting the bag

blank to enter between the formers while
they stand in the position shown in Fig. 6.
Assoon as the bag blank hasentered betweeu

the suction formers it is clamped by the down-

ward movement of the block 31 and there-
1 upon the cams 47, 48, rock the levers 41, 42,
and through the links 39, 40, cause the suc-
The interiors
of said suction fmmers or suction boxes are

exhausted of contained air through the pipes
51, 52, said suction pipes communicating with
some suitable air exhausting apparatus as

shown at the bottom of TFig. 2. In order to

permit said pipes to flex andfollow the move-
ments of the formers, I have provided them
with telescoping sections 53, 54, having inter-

posed between them the coiled spring 5.
The section 53 has a ‘swiveling connection

Of

the rubber it soon becomes broken. Ijthere-
fore employ metallic pipes for the main por-

tions, using only a flexible section as seen at

58, Fig. 2, and then by means of these tele-

‘seoping sectionsand the spring the movement
of the former is provided for, the section 53

having a sliding'movement to compensate for

the ecircular mov’emeu‘t%of the former during
operation. A cut-off must beprovided insaid
‘exhaust pipes or at some other suitable point
in the ‘air
drawings 1 have shown a straight slide valve
1'or cut-off plate 59 carried bv a pivoted lever

exhausting apparatus. In the

60 operated by & cam 61 on :an intermediate

timed with reference to the movements of the

former that the exhaust will be cut-off after
tlie completion of the'epeninw movement of

the formers.
The blank as it is fed into the former is

‘shown in Fig. 10,and at the completion of the
| opening movement of the formers said blank
{ must be reduced 'to the condition shown in
Fig. 11—that is to say, the leading end of the

bag must be opened by the separation of its
top and bottom plies,and the bellows sides of

the bag must be broken down and folded in

over said plies, their edges being parallel and
slightly separated and adapted to besecured

together by the folding of the flaps of the top
and bottom plies over sald side folds.

The chief difficulty heretofore encountered
in the manufacture of these self - opening

tion formers has been to suceessfully fold in
the side flaps, and so far as I am aware no

practical, suceessful machine has been made

prior to my invention for doing this work. It

‘1s one of the features of my invention and of
my machine to provide for producing these
side folds simultaneous with the opening of"

709
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satchel bottom square bags by the aid of sue-
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the leading end of the bag blanks by the | relative p051t1011 of this movable platen with

movement. of the formers and holding such
side folds securely against the formers until

the partially completed bag can be seized by

the off bearing rolls. To -‘aeeomplish this I

hingethe suction boxesrespectivelyaboveand |
below the line of travel of the bag, and open.
‘them quickly by a single continuous, posi-
By this means the side folds
are produced without mechanically breaking
down the paper or foreing any mechanical de-= :

five movement.

vices against the paper to define the folds.

It is necessary however to clamp the end of

the bag blank securely against the face of the
former so as to hold it in position after the
action of the exhaust has ceased and before
it is seized by the nipper roll. It is also de-
sirable to provide a -former over which -the

“paper may be folded, and which will accen-

25’

30

35

actual contact with the paper.:

tuate or define the lme of fold.’ The mech-
anism which I have prowded to this end com-

prises transversely moving blades or:formers,

preferably constructed in- the.form of flat

plates ar ranged’ in- pairs and parallel to the

axis ofthe suctmn boxes, and ihaving then'
forward ‘ends pointed:to adapt them 0 enter

the bellows fold of- the’blank simultaneous
 with the opening movement of the boxes and |

to advance as the boxes separate but without
‘These blades
hold'the ends of the blank against the suetion
boxes while the side flaps are drawn over the
entering points of the blades by the adhesion
of the,ﬂaps of the upper and lower plies of the
bag blank to the suction formersduring their
separation. These formers are best shown in

- Figs. 7 and 8, and consist of the flat blades 63

40

Wthh are adapted to slide in sunitable ways
formed in the extensions 64 of the boxes 27, 28,

respectively. - These blades, as shown have a'

- slot and pin connection with the formers, but

this may be varied as desired. The forward

“endsoftheblades are pointed, the points being
~arranged adjacent and parallel to the axis of

the Suctionbo‘x;_es.- 'They have stems 65, the

- stems being connected in pairs by the ecurved

- plate 66 (Fig.12), carried by the levers 67 piv-

59

oted on the brackets 63 and provided with
rollers 69 which carry cams 70 -mounted on
the shaft of the upper roller of the pair 26.
The-cams which operate the blades and the

" boxes being on the same shaft their simul-

" taneous movement 1s insured.

- ver, thus thrusting the bl&des inwardly, the

A spring 71
normally tends to hold said blades back orat
the outer limit of their movement, while the
cam imparts a vibrating movement to thele-

| IHGeptIOH -0f thelr inward movement being

60

- contemporaneous with the opening movement

of the formers. Thecam may be constructed

tilated roll.
‘thrust the platen toward.the suection boxes

-whereof are marked 81, 82,
anipper roll while the roller 82 forms the bed

the circular path of said roll. :

reference to the other parts of the machine is

shown in Fig. 2, and a detail plan view of the
platen and its operating mechanism is given
in Fig. 10, Referring to the latter figure 72
.= mprebents a metal bar having slide ways 73

thereon. 74 represents the platen which is
in the form of a flat plate carried npon the
end of a stem 75, sliding in ways 73.

The

70

75

stem has a pin 76 which enters a slotin a =

pivoted lever 77, the latter being provided

with a roller 78 which isengaged by a revolv-

ing ¢am 79 mounted, in the present instance,

upon the gear wheel on the shaft of the mu-
A spring 80 normally tends to

and a segmental cam rocks the lever on its
pivot thus retracting the platen. - |

In ordertoremove the blank from the form-
ers, I employ a pair of rolls, the members
The roller 81 is

roll: of -the pair.. Thenipperrollis mutilated,

move .in the arc of a cirele.which intersects
If the roll 81

- were placed beyond the path of the formers

during their opening and c¢losing movements,

it wounld be beyond the position where the

nipper carried thereby could grasp the end of

the completed bag and hence a reciprocating

el Bl

50 as to move the blades in both dueotmns'

and the spring 71 omitted.

. In order to press the folds of the sule ﬁdpS
- after they have been formed by the opening

of the suction boxes, I-employ-a movable

- platen havinga reciprocation'to and from-the
- faces of the boxes when separ a,ted The

ing action.
- ors entalls a loss of time, 1 have avoided it,

‘movementisnot necessary.

movement of the suction formers would be
necessary-after the completion of their form-
-~ Asthisreciprocation of the form-

making the formers non-movable or statlon-
ary with reference to the path of the blank
and give them a slight vertical.movement

upon " their hinges during- the formation of
‘the bag. . at 83 .ar
'is of usual construction, but located i1n this

The nipper is indicated at 83 and

instance along the edge or margin of. the
mutilated roll.. The movement of these rolls

18 8o timed that during the folding and un-
folding movements of the formers the muti-

lated or cut away portion of the roll is pre-

sented next to said formers and the nipper

is presented opposite the recess 25%in the
lower margin of the former 28. In order to
present the lower flap of the bag blank to the
agrasp of the nipper the cam 48 may be pro-

vided with a recessed portion in:which the
-roller 46 enters, thus allowing the former 23
to rock slwhtly on its pivot, as seen in Fig,
5, by which means the nipper is enabled to

grasp the: lower flap of the blank, but this

revolution of the mutilated roll the blank is
withdrawn from the grasp of the formers and

is passed through the paste rolls 84, 85 and

thence to the folding rolls 86, 87.
In order to render the description of the op-

By thecontinued

30

90

‘a ‘gireater portlon of its body.being removed -
‘_as clearly. shown in Figs. 4, 5, and 6.
purpose of this mutilation or cuttmn' away of
. the roll is to enable .the suction formers to

- The
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eration of forming the bag intelligible, refer-

‘ence is made to FIC“S 13 to 19 mcluswe
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Fig. 13 shows the blank in the form of a
flat tube, the leading end of the blank having
four slits a, the portmns between :said slits |

constituting top and bottom fAaps ® whnich are

acted upon by those portions:of the suction

formers nearest their outer-or free margins.
The leading end of the blank being passed.
between the hinged boxes, the flaps b are:
drawn apart by the separation of the formers
adhering thereto by reason of the air being
The movement :
of the former boxes on their hinges is rapid :
and the condition of the bag during this:
movementisshown in Fig.14. Iftwill beseen
that the side flaps ¢ are drawn into the /posi-:
tion shown in PBig.15 by theseparation:of the

exhausted from the boxes.

flaps 0, thus:definingthe fold line:d. During

the folding of the flap c the blades.enter into
the triangular:space between the flaps ¢ and
the folds ¢, the interior ‘boundaries of ithis:

space being shown by'the dotted lines in Fig.
15.

breaking of the paper, due tothe inward fold
of the flap ¢. The folds which are indicated
by :the dotted lines of iH'ig, 15.are accentuated

by ‘the paper being pressed :«down over the

points-of the formers, but it will be under-

stood that the movement.of ‘the :blades iss50.
timed that-they donot, orat least,,shouldnot
contact with the paper at the bottom of such.
fold.

Afterthebag hasbeen:broungbt-to-the.condi-.
tion'shown-in FKig. 15, the platen:strikes the
Then the
lowerformerisrocked forward slightly,bring-
ing the lower flap b.into‘the grasp of ‘thenip-
per roll, and theblank passes.off :-between the |
nipper rolland its bed roll-to-the paste rolls, .
and the line of paste f :is applied,. as shown:

flapsc,thus flattening them down.

in Fig. 16.

After the 'paste is applied the end flap-is
folded down upon the body,as shown in Kig.
17, and 'then the blind fold ¢ is'made which
lays the other flap b over upon the flaps ¢,as
shown in Fig. 18. The bag is thus completed
and is deliveredzef rom ‘the :--machine in the.con-

dition shown:in Fig. 19.

I have shown and described my improve-
mentsasco-acting mechanisms, but obviously
some of said deviees maybe:employed in ma-
chines having co-acting mechanisms of other
construction than-are deseribed,:and it will
also be understood that all of the devices
‘which I have shown are not necessarily .em-
ployed:in the described relation to.each other,.
as for example, while I prefer-in-all cases-to-
employ the movable platen its use may be:
dispensed with, and while the transversely
moving blades or formers are -employed in .

connection with suction 'boxes which ‘have

axial movement only, such blades might be.
employed in conjunection with reeciprocating
. suction formers, and therefore the - claims

|

in their broader scope to the combination of.

hereinafter made are notrestricted or limited.

The folds e :are, therefore, held tightly .
against the faces-of the formers.and:the folds
thus produced on the dotted lines by the

#__

540,558

the blades with such axially moving suction
boxes.

I -claim—

1. In a paper bag machine, suction boxes
each constructed in a single section and
hinged in planes parallel to the path of move-
ment-of the bag blank and on-opposite sides
thereof, their axes being fixed or non-mov-

able, and means for moving said boxes upon

their axes, substantially as described.
2. In a machine for making paper bags,

the combination of the following instrumen-
talities, namely, suction formers, means for
feeding the forward ends of flat tubular

blanks between said formers and for clamping
the opposite-ends.of said blanks, means for

wmoving the formers.on their axes bya single
.continuous movement, whereby the leadmu‘
ends of the ‘blanks are opened, means for

holding the folds «in the forming end of the

bag ag-aj nst:thefaces of theformers and means
for removing the partially completed bag,

snbsbantmlly as described.
3. lnapaper bag.machine, the. combination

with-suction iboxes hinged:on fixed axes par-
allel to the path of the. baﬂ' blank, means for

moving said boxes upon their hmges to open
the and of the blank, and transversely mov-
ing blades or formers. ad&pted to hold the end
.of the -blank against the face of the.formers,
-sunbstantially ;as desecribed. -

4. In apaperbag machine, the combination

with hinged suction boxes, .of two pairs of
.-transvarﬂaly moving . blades, and a yoke con-
necting the.outer-ends of said blades in pairs
and means for reciprocating said blades to

cause them:tomove overthe faces of the suc-

tion boxes, substantially as deseribed.

5. Inapaper bagmachine,the combination
with suction boxes .hinged.and movable upon

fixed axes parallel to the path of the blank,

of transversely moving blades .adapted to

-enter the sides of :the bellows fold of the
blank, means for moving the suction boxes

on their axes, and means for simultaneously

moving the blades,snbstantially as described.

6. In a;paper bag machine,the combination

‘with the-snetion boxes each construeted from
|.a single section hinged in planes parallel to
bat on -opposite :sides of -the plane of move-
ment of the bagblank, means for exhausting
theinterior of said boxes, and means for sepa-

rating said boxes by a single continuous move-

‘ment whereby the leading end of the blank is
opened and the sides thereof folded in, means

for cla,mpmg the folds against the. faces of the

suction boxes, means for ¢clamping the blank
while the -boxes are beingopened and means
for taking away the partially completed bag,
‘'said several means being actuated in due or-
der and relation, substantially as described.

7. In a paper bag machine, the combination
with suection boxes hinged on axes parallel to

-each other and constructed in a single section,
‘means for moving said boxes on their axes

into a plane at right angles to the plane of
movement of the bag blank whereby to open

75
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the 1ead1ng end of the blank and form the ] of said parts is msured substantlally as de-
- side folds therein, means for holding the folds |
- against the face of the formers, and a recip-

I’OCd,tIIlﬂ‘ platen for flattening the folds, sub-
stantlally as described. -

3. Ina paper bag machine, the combination
with hinged suction boxes adapted to open
the leading end of a bag blank, of means for
withdrawing the blank from the boxes com-

prising a pair of rolls, one of which has its.

body mutilated or cut away, and a nipper for

selzing the blanks substantially as deseribed..

9. In a paper bag machine, the combination
with hinged suction boxes adapted to open
the 1eadmg end of a bag blank, of means for
withdrawing the blank from the boxes com-
prising a pair of rolls, one of which has its |
body mutilated or cut away,and a nipper ar-
ranged at the margin of such mutilated por-
tlon, Substantlally as described. |

10. In a paper bag machine, the combination
with hinged suction boxes and cam actuated
means of moving them on their hinges, of
transversely moving blades and a cam for |
actuating said blades, the actuating cams for
the boxes-and the blades having a common
axis whereby the simultaneous movement

!

SGI‘lbed <

11. Ina paper bag machine, having suction
boxes for opening the leading end of the
blank, of exhaust pipes for S&ld boxes, said
exhaust pipes having telescoping sections
and a swivel connection with the boxes, sub-
stantially as described.

12. In a paper bag machine a hmn'ed sue-
tion box and an exhaust pipe connected there-

with, said pipe having a swivel connection

with the box, telescoping sectionsand a spring
having a bearmg upon said sections respect-
ively, substantlally as described.

13. In apaper bag machine, the combination
with meauns for Formmﬂ' and sev ering a tube
into bag lengths, of snetion boxes for open-
ing the leading end of the blank and feed
rolls for the tube and for the baglengths, the

| latter being adapted to move the bag lengths.

at a greater rate of speed than the tube is
moved substantially as and for the pm pose
descrlbed

SYLVANUS T. MURCHIE.
Witnesses:-

C. C. LINT:

1ICTM,

N. M. BOND.
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