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PATENT OFFICE

2,511,658
BAG STRINGING MACHINE
' .Edward E. West, Ricimond, Va, v
Application November 14, 1947, Serial'No. 785,968

I 13 Claims.

The present invention relates to a machme for
“gutomatieally stringing netted or open mesh bags
-for produce. and the Tike.

It is necessary in using woven netted or- open
~mesh bags for perishable produets, such as, fruit;.$
-and vegetables, to place draw strings in the open

mouths thereof so that the bags may be closed
when filled. “Heretofore, it has been the practice
to place the draw strings:in such bags by entirely

hand methods, but such methods have proved:}0 :

unsatisfactory- and costly. In the first place, it
is-impossible to uniformly:-string netted bags-by
hand because the loop of the string will vary in
"length. If the loop of ‘the string is too ‘short,

much stress when ‘the bag is placed on the:auto-
‘matic filling or packaging machine which results
“in the string and/or bag being torn or weakened.
On the other hand, if thé string loop is too. long,

“the bag mouth may not be uniformly and sectirely;,20.

closed when the draw string is pulled to closed
-position - in the packaging machine, and the filler
may have a tendency to-work:its way out of the
- openings left in the mouth thereof. - It has also
-been- the -practice. to weave “the ‘draw - strmgd - 25
-through the mouth of the bag while the latter is
stillinthe loom; that is, to weave-the string there-
-in. ~This has been unsatisfactory in that -there is
‘no-way of providing a -uniform length of string,
-that is, o string which will ‘properly close thesgo
-mouth of a bag, while the bag remainsin-the loom
-which often results in the mouth end of the bag
+being- puckered - and partially closed -after the
:string is woven therein. “The stringing operstion
. also has.a tendency to interfere with the normal;f35
“operation of the ioom. '

It -is,~ therefore,- the : principal- object- of-this

-invention to provide -a movel automatic machine
for uniformly stringing netted or open mesh bags.

-+ A further-object-is the-provision of :automatic: ;
.means for:uniformly stringing-netted bags; knot-
«Hing the-draw:strings; and rémoving the strung
~bags preparatory-to being-filled,

~Another- ebject. is-to. provide. an.. automa.tic

machine for supporting and operating. upon-three 45
metted-bags simultaneously, so.:that-one:bag -is
~heing: arranged. in . gripped position preparatory
-to-gtringing,; a second-bag -is.being strung, and: a
i.third- bag.-is ‘being -removed. from .the .machine

+andstacked in position.te-be received hy.an auto-e,so .

.matic -flling :or. packaging machine.

- Btill: another .object-is. the provision. of. a novel
..means for; supporting.and. puckering.or pleating
wthe open mouth .of -a netted bag preliminary o
vstringing. A still: furgher: object -is: fo provide; 58

40 Figure 6, showmg part of the gear mechamsm for

(CL 112—2) ..

novel means for stringmg and knotting netted
bags.
Another:- object is the prov1s1on of novel means

-for-removing -the: strung. bags from the-machine
-and-arranging the same in-counted-stacks. -

“~These and, other objects and advantages. will
be apparent as -the -specification -is -considered

:with-the accompanying drawings, wherein:

Pigure 1 is a plan view -of the.complete -hag
stringing machine, showing-the relative:positions

‘of the bag supporting, stringing; knotting, bag
*removmg -and stacking-mechanisms;- :

Pigure. 2-is-a front:elevation. of the complete

b - ‘bag stringing: machine;
the strung bag will be subjected to either t00.15"

Figure 3 is a side elevation of the eomplete bag

strihging machine;

“Figure 4 is a s1de elevation of -the. complete bag

-stringing-machine;

Figure 5 is a front elevatmn of the: machine
showing the 'bag supporting -turret- head:and

part of the frame: partly in: sectmn taken -on the

line 5—35 of PFigure 3;
F1gure B:is a rear “elevation of the machine,
partly in section and- taken on the line S—S\rof

** Figure 1;
""__Figure 7'is a perspective view of the-complete
‘bag stringing ‘'machine, ‘viewed from ‘the front;

Figure 8 is a front elevation-of the bag sup-
portmg turret head and associated strmgmg and
knotting mechamsms, : :

Figure 9 is a side élevation of the bag support-
ing turret head and associated ‘string,” feeding,

" gripping and, cuttmg mechanisms, with portions

thereof broken away, as v1ewed from the left side

.of the machine;

_Figyre 10 is a section on’ the line 10-—10 of

AFlgure 8, showmg part of the gear mechamsm

for operating the bag pleating members;
Figure 11 is a, section on the line II——II ‘of

operatmg the bag ‘pleating members, the knotter

mecha,nism and the bag removing member;
_Figure 12 is.a section on the line 12-——-|2 of

F1gure 8, showmg the Geneva bag supportu}g

. head onerating mechanism;

. Figure 13 is a section on the line |3—13 of Fig-

. Ure. 8, showing part of the Geneva._ mechanism;

Pigure 14 is a section on the line (4—I(4 of
Figures. 2 and §,. showmg a portion. of the dnve

mechanism; .
Figure 15 is. a. sectlon on the lme I5—l 5 ‘of

.Figure 2, showing. the cam, lever and link for

operating the string gatherers
F1gure 16 is a.side elevation, pa.rtly in section



‘ 3

. on the line 16—18§ of Figure 2, showing the string
feeding, gripping and cutting mechanisms;

Figure 17 is a section on the line i1T—17 of Fig-

' ure 3, showing the string looper, and part of
the mechanism for operating the string feeding 5
and grlppmg mechanisms;

Tigure 18 is a plan view of the string feeding,
gripping, cutting and looping mechanism; :

Figure 19 is.a section on the line 19—19 of Fig~ -
ure 18, showing the string guiding’ block , and 10
string looper; ) :

Figure 20 is g section on the line 20—20 of Fig- - . .
*7 Wigure 47 is a diagrammatic face view of the

7 ‘cam: on the horizontal driven shaft for recipro-
15

ure 18; showing a portion of the strmg feedmg o
tube and cutter mechanism;
Figure 21 is a front elevation of the needles
and operatmg mechanism therefor; ' :
Pigure 22 is a plan view of the needles and

" operating mechanism therefor;

: Figure 23 is a section on the line’ 23--23 of
.JFigure 22, showing the needle saddle; 20
- migure 24 is a section on‘the-line 2424 of

Figure 8, showing the bag supporting forms; *
o “Figure 25 is a side elevation of one of’ the bag
’supporting forms and associated stretcher arm;
. Figure 26 is a front elevation of a portion of 3
one of the bag. supportmg forms, showing . the
"gssnciated stretcher arm in expanded position;
Figure 27 is a section on the line 27—27 of
*figyre 8, showing a portion of one-of the bag

“supporting forms and part of - the associated’ao (

“pleating mechanism;

Figure 28 is a section on: the 11ne 28—28 of
“Figure 8, showing a portion of one of the bag -
supporting forms and ‘one of the: assoclated
“pleating fingers; ’

Figure 29 is a section on’ the ‘line 29——29 of
“Figure 8, showing a portion of one of the bag
supporting forms with a bag- supnorted thereon
21n stringing positlon

2" Pigure 30 is a plan view of the knottmg mech-40"
~anism and associated string gatherers and por-
tmns of the needles; :

“Figure 31 is a plan view of a portlon of the
horlzonta,l driven shaft and-scme- of the oper-
at«ing cams mounted thereon; v

“Pigure 82 is ‘a section on the line 32-—32 of
Figure 30,  showing the gears for actuating the
strmg gatherers;

L Tigure 33 is a plan: view of some of the main
Iongltudmal and horizontal  driven -shafts, the 80

- turret head -shaft, and some of the operatmg
. cams mounted thereon;

- Figure 34 is a side elevation of the bag remov-

» 5ng member, partly in section and taken on the
line 34—24 of Figure 6;

Pigure 35 is a section on the lme 35-—35 of
: Pigure -8, showing part of the gear and cam
mechanism for actuating .the bag pleating

»fingers;

 Figure 36 is a section on the line 36—36 .of+60

. Flgure 8, showing portions of the: pleating fingers

and string gatherers operating mechanisms;
 Figure 37 is a side elevation of the string grip-
_. per . operating mechamsm partly broken away
“and in section; .
: Fgure 38 is a section on the 11ne 2838 of
' Figure 37;

;. Figure 39 is a section on the lme 3939 of
Fl Figure 37;
Y migure 40 is a side elevation of the string’ 70
P ,grippers and actuating levers, showing the gmp-
rs in string receiving position; :
7 migure. 41 is a side elevation of the “string
. grippers and actuating levers, showing the grip-
“pers in string releasing position;

495

2,511,658

(»95«
-the.bag removing member; and

4

Figure 42 is g side elevation of one of the grip-
per actuating levers, partly broken away and in
section;

Figure 43 is a side elevation of one of the grip-
per actuating levers, partly broken away and in
section;

Figure 44 is a cross section through the string
gripping jaws;

Figure 45 1s a sectlon on the 11ne 45-—45 of Fig-

“ure 38;

Figure 46 1s a s1de elevatlon of part of the
Geneva operating mechanism;

cating the knotter pin;
Figure 48 is a diagrammatic face view of the

cam on the main longitudinal driven shaft for
_rotatmg the knottér rod;

‘Figure 49 is a dlagrammatlc face view of the
cam on the horizontal: driven shaft for rempro-

seating ‘the knotter rod; -

‘Figure 50 is a diagrammatic face view of the
cam on the horizontal driven shaft for actuat-

b 1ng the string gripper;

~Wigure 51 is a diagrammatic face view of the
cam on the horizontal driven shaft for actuat-

"ing the string gatherers;

“Figure 52 is a diagrammatic face view of the

~cam on the horizontal shaft for actuatmg the

cutting knife rod;
Figure 53 is a dlagrammatic face view of the
cam on the horizontal driven shaft for recmro-
cating the string feed tube;

Bigure 54 is a dlagremmatlc face view of - the
cam on the horizontal driven shaft for rocking

Figure 55 is a diagrammatic face view of the

ccam.on the main longitudinal driven shaft for
,reclprocatmg the needle carriage: -

‘Before discussing the structural details of the

: present mechanism, the general operation there-
- of will be briefly discussed.  Thus, it will be un-
. derstood, from the following detailed description,

that -an operator places the open mouth of:-a

T ‘netted or open mesh bag on g horizontally -dis-
~posed bag supporting member of a rotating tur-
-ret head having four gripping members thereon,

the mouth end thereof is engaged by gripping

. elements and the mouth puckersd or ‘pleated

preliminary to stringing; the turret head is ro-

‘tated ninety degrees to carry the bag gripver

and bag toa downwardly extending vertical posi-

- tion where the puckered mouth is provided with
g draw string ‘and the Jatter is knotted; and a
..g8 further ninety degree rotation of the turret de-

liyers the strung and knotted bag to a horizontal
position where the bag is removed, counted, and

. stacked in position to be placed in an automatlc
. filling or packaging machine.

 Referring more particularly to the’ drawmgs,
wherein like reference characters designate sim-

“ilar parts throughout the several views, the na-

meral | denotes & main frame, mounted on a

' base 2, and ‘comprising two spaced vertical cam
65 .
“'g“wall § into two cam compartments 6 and T.

boxes 3 and -4, the latter of which is divided" ‘by

Extending longitudinally through and suitably
journalled in the cam box 4 is a main drive shatt

8 carrying a sprocket wheel 9 on the extended

inner end thereof. The sprocket. wheel 9 and

. shaft 8 are rotated in a clockwise direction, view-
“ing Figure 6, by a chain or the like 10 which

travels over a small sprocket wheel [1 (see Fig-~

“ures 3 and 4) carried by a longitudinal stub shaft

12 journalled in s gear box 13 suitably: mounted
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5
on;the base 2:0f the frame 1. .. A:worm . i4; formed
g\n the shaft 12- drivingly. engages with ‘a w

»d46.on~a horizontal stub.:shaft: 15 journalled +4n
vands extending laterally from:the.gear box 3.
vA<pulley -wheel 1. mounted; on the:extent
- of stub shaft 15 s -drivingly .connegted:
«ishaft 18 of a suitable:source. of power,; such
~electric motor 48 supported.on the frame: base 2,
+by.ac-pulley 20, as best.shown: in: Figures 3:and 4.

.which:. enlargements; slope downwardly-.or in-
swardly, @as.iat 38, to-a relatively short base.ex-
rigion :39; :as-best shewn in Figures 27 -and- 28.

- «Needle openings 300 extend horizentally through
end .5 -eachofthe ribs .34 between the upper -and lower

~.ends thereof, which openings faper upwardly and
-oubtwardly, as at 801, to provide openings for-th

.passage of :the.-stringing needles through hoth
.tibbed sides. of the bag forms 29. -Access to:the

=Extending . transversely -:through ..-and «suitably ::10 .epenings 380. is afforded by downwardly and in-

.journalled -in the spaced..cam boxes.3 and 4.ds.a
s horizental driven. -shaft; 21 .whichis..arranged
apove:.and at right angles to rthe:amain: driven
.ishaft 8. ~The:harizontal shaft 24 4s drivingly.con-

~wardly faned slots::303 to. permit -of the removal
sofitheistring,; which has been placed in the mouth
-ofthe bag:during -the stringing operation; when
the bag is withdrawn from the bag.forms 29. Xt

~pected with theshaft 8 hy helical gears 22.and 23 115 will be understood that more: or less grooves may

won the shafts 8.and 2l respéctively. : Various:driv-
Ang-cams and associated mechanisms; hereinafter

:to~be sdescribed: in: detail,. are mounted :on the
*lzo'ngitudma] and horizontal driven :shafts: 8 and

Rotatmg bag. holdmg turret head (Figyres. 2,.3,
.5,6,7,8,9,10,11, 12, 24,27and28

.--'The :purpase :of this. mechanism:is:to-provide

“be.provided:-in the ‘bag arms-29.so.that bagswof
wdifferent ‘widths may be -puckered, -as: presently
,deSf'nbed ‘

- The bag:holding burret head is intermittently

© 20 +otated to. carry the bag holding :arms or forms

- 2940 the various stations, by means-of a-Geneva
-mechanjsm. : A -Geneva, gear-40; keyed to:one
«end -of ‘the turret. head shaft 25, is formed with
-radial:portions 41, four in number,:separated: by

& means, such.as a totating:turret head:24; hav- ;25 -radial:slots .or -grooves 42, the faces or slots-of

-ing. a - plurality .of ‘bag supporting ‘menibers for
- receiving netted bags in & horizontal position and
. for:intermittently rotating ithe-‘hags to ‘a:down-
swardly . depending . verfical ..stringing . position,

- these'greoves being arcuate, as shown: in Figures
. and-12. . Cooperating swith- this ‘Geneyva- gear
+40ds.a-circular disk 43, cut away at 44; and hay-
Jdngoa.radially disposed -arm. 45 provided with a

sthence 4o, a- herizontal position:where the.strungg80-CGeneva driving:pin 46. The disk 43 is mounted

i.bags are removed from:the head and.delivered. to
+4& stacking -mechanism,. and :thence:to.an up-
~wabdly. extending -vertical: idle . pesition, . after
;Which the head.is furthér rotated to return:the

o @ horizontal:shaft 47 journalled. in:the spaced

walls: 26 and 27 of the cam box. 4. The shaft
-47:is rotated by a .sprocket chain 48 whichrav-
rels over sprockets 49-and 50 on the shaft 47.and

~Jbag supporfing members tothe:first.mentioned ;85 -the horizental: driven shaft 21, respectively. As

“horizontal .bag receiving station. in. position- to
receive. another bag for stringing. : ¥t will, .of
~eourse; he understoed from:the fellowing deserip-
«+ti6n $hat :while .one bag: is- beihg positioned by

the horizontal shaft- 21 is geared 1o :the main
Jdongitudinal shaft 8, it -will be seen that normally
#he cirewlar: periphery of disk 43 .engages:one::of
~the arcsshaped sectors 41.of the Geneva gear 40

. an operator: on:the-turret ‘head, the preceding .40 and, once in-each rotatien -of the shaft 41, the

.Pags are.simultaheously being strung.and:re-
“moved : ‘therefrom, so -that the turret .head -si-
-multaneously accommodates. three:netted “bags
for the purposes herein set forth.

-Geneva-pin: 46 will engage .one of the radial-slots
;42 and move the Geneva gear 40 one quarter:of
ca-turn. -Each step:by step movement imparted
to Geneva gear48 causes the turret-head to ro-

~The rotating bag holding turret head 24 is.4;  tate-one-guarter:of a:revolution thus moving the

~mounted. on a horizontal shaft 25, suitably-jour-
-halled in the spaced walls 26 -and 2T of ‘the cam
“box 4 -and.-projecting laterally from the wall 26
‘adjacent the upper.-end thereof. “The bag hold-

-first .receiving arm or form 28 from a horizontal
‘to a-downwardly depending or vertical stringing
.position, ‘and thence  to a horizontal delivering
.station; and finally to an upwardly extending ver-

-ing turret head 24 comprises-two-spaced annular : 50 :tieal or-idle position.

plates-or dises 28--28" to-whieh are suitably:se-
Jeured; by serews. or ‘the like 30 as:shown.-in Fig-
~ure-3; four spaced. radially extending . bag sup-
. porting arms- or--forms:29-which -extend trans-

-versely- aeross.or bridge the plates 28-—28"-and 55

~project radially therefrom &t four equally spaced
-intervals. - As each of ‘the -arms-is -identical; 1t
<% necessary-to deseribe only-one thereof.. Thus,
Jeaeh.arm 28, as-best shown-ih -Figures-24 to-28,

‘Puckering ‘or pleating* :fingers are associated
-with each of ‘the bag supporting forms 29 fer-en-
~gaging with a bag positioned thereover and caus-
.ing .the mouth end thereof to be puckered.or
-pleated in. such: a manner that the stringing
reedles enter and ‘deliver a.string: through: :the

~pleated mortions of the bag. As best.shown.in
~Pigures T and-10, the fingers are-mounted, as

~hereinafter described, on 'a series of eight tubular

- consists- of a relatively- thick- bedy ‘portion - 31:60-shafts §1, journalled in-and extending between

-which tapers gradually-outwardly in: éross section
-and- terminates in--a- relatively-narrow- rounded
- or -flattened--outer end, as:at 32, Three uni-
formly spaced, - somewhat - \U-shaped parallel

“the spaced turret head plates 28—28" in-pagirs
on either side of the base extensions 39 of each
-of ithe: four bag supborting forms 28. :Sfop icol-
“lars: 52 are-mounted on the ends of theshaft 5

.grooves 33, see Figures-1;:2;, 6 to 8, are formed ::65 - projecting through the plates: 2§, and.gears 53

-in each Slde of the body portion 31 which grooves
:33 extend longitudinally: from: the: base:to the

~reduced.outer -end thereof. - It will thus be seen.

that- the -grooves: 33..are separated from- eaech

-are-fixedly. secured to the-ends thereof extend-
ing ‘through plates 28°.  As the gearsy B3 of-each
- pair of :shafts are in-mesh with each other, as
-shown-inFigure 10, it will be seen thatthe shafts

other by four somewhat rounded ribs-or pidjec- /70 /54 on:either side- of each 'supporting:form 29

tions 34 extending longitudinally. from -end-to
-end thereof. : The lower ends.of each.of the ribs
84 terminate in four outwardly. extending en-
Jargements: 35 having flattened .upper. and.outer

will be Totated in -opposing:directions; in.a:man-
-ner and-for a purpose to be:presently described.

LA shaft- 54, sleeved within each of the shafis:Bl

.and provided with a. stop collar-55-on one: end -

“faces. 36.and: 3T . respectively, the undersides .of .75 .thereof, projects at one :end through the.gears
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-§3 &nd a segment gear 56 ‘i fixedly' mounted
thereon. - The segment gears 56 are in mesh with
“each’ other, as best shown in Figures 11 and 35.
“As -bést illustrated in Figures 27 and 28, two

spaced, vertical, slightly curved fingers or pins

57 are suitably mounted, as at 58, on the upper
‘portions of each of the shafts 51, and an inter-
imediate, correspondingly shaped, finger or pin
59 is mounted, as at 69, in each of the inner shafts

54 and project upwardly through an aperture:

‘617ia the shaft 51. Thus, three fingers 57 and
‘59 are arranged on either side of each of the bag
forms 29, and the fingers are so spaced with
‘respect t0 each other that they are adapted to

‘pe rocked, as hereinafter described, into and out :

of the previously described U-shaped grooves 33
in each side of the bag forms so that each side
of the mouth end of a bhag is forced into the
grooves 33 in the bag forms 29 and caused to be

‘piickered or pleated. Thus, one of the shafts 54

‘in each pair of shafts extends through the seg-
“ment gear 56 thereon and has a laterally extend-
“ing arm 62 (see Figure 35) suitably secured to
‘the ‘end thereof. A cam roller 63, mounted on

“the end of each arm 82, engages with and rides.

.over a flattened face 65 on a cam 64 mounted on
“ the turret shaft 25, as best shown in Figure 35,
-during the rotation of the latter in a clockwise
‘direction viewing Figure 11. By reference to

“Pigures 7, 27 and 28, it will be noted that the.

‘centermost finger 59 mounted on the inner shaft
54 grranged on the right side of each bag form
-29, viewing Figures 27 and 28, is substantially
‘longer than the two other fingers 57 to assure of
‘the underside of the bag being properly supported
when the bag is being placed on the form.

:As the centermost fingers 59 are mounted on
"the inner shafts 54 which are actuated by the
‘cam construction just described it will' be un-
derstood that, after a bag has been manually
sleeved by an operator over a horizontally dis-
“posed bag form 29, and during the rotation of
‘the turret shaft 25 and the bag form 29 from the
horizontal feeding station to the downwardly ex-

tending vertical stringing station, the centermost .

‘fingers 59 will first be rocked inwardly in op-
‘posed directions (see the direction arrows of
Figure 27) slishtly ahead of the fingers 57 until
the fingers 58 engage the sides of the bag.and
force the same into the middle grooves 33 of the
bag form 29. During this movement of the
shafts 54, the shafts 81 are also rotated, as pre-
viously described, so that the fingers §7 are also
“rocked in opposed directions, viewing Figures

27 and 28, into engagement with the bag and:

force the bag material into the two remaining bag
form grooves 33. By virtue of this arrangement
and operation of the fingers 57 and 58, it will be
“understood that the sides of a bag will be uni-

‘formly positioned within the bag form grooves.

- 33 without any danger of becoming jammed or
unevenly placed therein.

To position a bag 66 on the turret head, the ma-

"chine operator grasps a bag with both hands and

inserts the open mouth over the horizontally dis--

posed bag form 29 and pushes the same there-
along until the end of the bag abuts two metal

stops 61, Figure 7, secured to the sides of each

of the bag forms 29 adjacent the lower ends there-
of, as at 68. The mouth of the bag is held in &
more or less stretched position on the bag form
29 by a pair of stretcher arms 69 which are piv-
otally mounted at their upper ends, as at 170,

to the upper ends of the bag forms at the sides
Leaf springs Ti secured to the sides:

..thereof.
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‘of ‘the bag forms29,'as at 712, engage the undet-

sides of the stretcher arms 69 and normally cause

‘the latter to be deflected outwardly, as best

shown in Figures'5, 7 and 26. Thus, when the
bag is positioned on the horizontally disposed bag
form 29, as just described, the strefcher arms
69 will engage the inside of the bag and stretch
the mouth end laterally in an obvious manner.
As it. is necessary to move the stretcher arms 68
inwardly ‘during the puckering or pleating of the
mouth of the bag prior to the stringing of the
latter, two substantially U-shaped cam tracks 13
are arranged on either side of the turret head,
with the cam track on the left side of the turret,

Viewing Figure 7, being supported on the frame
by posts 14 secured to the frame, as at 15, and

the cam track on the right side being bolted or
otherwise suitably secured to the frame, as at
16 (see Figure 11). Each of the cam tracks has
two upwardly extending curved leg portions 11
which extend upwardly and are slightly offset.as
at 78,.to provide curved cam surfaces 19 with
which the hooked or bent lower ends 80 of the
stretcher arms 69 frictionally engage during the
travel of the bag forms-29 from the horizontally
disposed bag receiving station to the downward-
ly: disposed stringing station, and thence to the

-horizontally disposed bag removing station. Thus,

it “will be seen that during the movement of
the form 29 from the receiving to the stringing
stations, the hooked lower ends 86 of the arms 69
will ride downwardly over the cam surfaces 79
of the cam tracks 73 so that the arms 69 will be
deflected inwardly -into ' positions -substantially
parallel with the side edges.of the bag form, when
the latter is in its stringing position. It will, of
course, be apparent that, during the travel of the
turret and bag form 29 from the stringing to
the bag removing stations, the hooked ends 88 of
the arms §9 will ride upwardly over the cam
surfaces -19 of the cam tracks 73 so that the
stretcher . arms 69 will 'resume their deflected
or expanded positions preparatory to another bag
being assembled on the bag form.

In the downwardly extending vertical position
of the bag form 29, the mouth end of the bag 66

~will be aligned with a pair of parallel horizontally

disposed needles 8i. The needles together with

.their operating mechanism which are particular-
-1y shown and described in my tobacco bag string-

ing patents Reissue 22,596 and 2,367,986 and my
pending application Serial No. 541,431, filed June
21, 1944, now Patent 2,486,350, dated Oct. 25,
1949, are provided with a draw string and are

‘operated in much the same manner and by the
-same mechanism -disclosed in my prior patents

and application and, therefore, detailed drawings
and description of the needles and operating
parts will be dispensed with. Suffice to say that
the needles, as best shown in Figures 5, 6, 7, 21
and 22, comprise pointed shank members 82, re-

_ciprocably mounted "in tubular sleeve members

83 for opening and closing the needle jaws 817,
formed by the ends 84 of the sleeves and the
rear faces 86 of the pointed ends 85 of the pair
of needles 81, and that the ends of a draw string
88 are rigidly supported at their rear ends by
and fixed in '3 needle saddle 898 suitably secured
to the top of a needle carriage 90. The needle
carriage is provided with laterally extending side

flanges 91 which interfit in grooves 93 (see Fig~

ure 23) formed in a pair of spaced parallel tracks
92 fixed fto the-upperside of a flat top plate 94

‘mounted on and suitably secured to supporting
‘brackets. 95 carried by the cam box walls 26 and
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21; ‘The:.rear ends:of the-pointed shank: mem=
bers:>82- are- fixed -in.a: spdall- block: §8; suitably”
mounted .o the :carriage: 80 :for-:slight :slidingv
miovement rélative thereto. Block 96:is:inwardly:
actuated against the tension of springs:87-mount=
ed:on:posts 98 by means of a small cam:99 carried
by one-arm 104 of a crank 108; ‘The.arm. {81
is rotatably mounted .in:a block 182 3notnted: on:
the ‘needle .carriage ;88 The other ‘arm {3 iof:
crank :400:.carries: a roller 104 permdmally -:acs: 101
tnated by a horizontally.disposéd aim. 105 which:
is:pivetally mounted: on-the top plate .94 by:links:
186=-106"s0 that the:arm is verticallysmavable:
reldtive- toithe: plate 94 as:.presently.: deseribed.:
The needle carriage /89 is reciprocated back-and: 15¢
forth by:the action.of -a ishitably.actuated aim
101;:in: turn pivoted.:at.its:one end. to the:rear:
end of the carriage block 102; and the:outer.end:
of-thevarm {07 isipiveted. to the upper.end ofia

5t

vertically :disposed:ilever: 108 -which  is pivotally: og:

niounted at-its:loweriend,.as.at 109, :to0the ma--
chine'iframe. A-ucam roller 1{0 (see:Figure:b):

iSsmounted-on :the:lever i08:and rides:in a cam”
groove 1 {2:4n.the side Tace:;of a cam ki | mounted:
oniithe /main  longitudinal . driven shaft:8. ~The
curvature :of: the .cam :groove 412, as shown -in"
Figure 55, is-such:that as the.cam is.rotated;ther
;81;

roller {4081 will :he acted- uponand theslever:
and arm 07 will be xrocked iand’ thé:meedleicars:
ridge:88 reciprocated. During:the zeciprocation:
of ithe needleicarriage, the needles are:maved 40-
open and closed positions.to: receive and clamp:a’
draw-string and; thereafter release theisame after

theistring:has:been;delivered sthrough the baghy:
the needlesrhy the action of the-herizontaly dis-:
posediarm [05;onithecrank:{00. . Thearm:405:is-
raised-and-dowered by:means of :an off set:arm=43-
(see Figure: 8) - conmected to .the:rearwardmost:
link £86’ .and pivotally: connected to-the-upper:
end ofa-vertical.lever i {4:awhich.is:journalled.on:
theframe, as:ab:h4", :A.cam roller:ti6, carried:
by the:lower endsof lever (k14 rides onithe periph~ -
ery..of accam (45 ion driven.shaft8.~ Theiemrvas-:
ture of :the-cam :115.4s such- that rotation:ofithe:

cam:L15. causes:the: lever. 144 to:be rocked and»
the:arm: 105 ‘to be raised..and lowered sho open.-
and close theneedles.

W;:bh the bag posxmoned g bag~form 29;and.

40:

gmo.v;es;.‘ﬁs z;and JCauseup.uclgeI;ss;or, pl
formedinthe:.sides of .theibag:
are then brought into play.and;:.o :
stroke-of .the:needle-carriage, the:pointed; shanks
82 thereof pass:through ithe:netted :materidl. ofs
thebag:66:and: thence through the openings; 828
inubag:form ribs: 34 and.the puckers:or:plegts in-
the:sbagmouth. :In:other words,.each needle:84:
passes-through cach;side .of the bag.and passes-
outsthe opposite:side thereof. .After:therneedies-
have passed:through ;the bag mouth on:theifor--
ward:stroke,- it is:necessary.ito:feed.astring: into

60:

thewmeedle jaws.so:thatithe string.will beidrawn . g5

through :the; bag. on sthe rearward.strokelof thes
needles. Thus;.as best.shown .in Figures 7,:16%
and.-18; .3 : horlzontally .disposed- . string: feeding:
guide.tube {8 through which::extends:a/ string:

88 ‘drawn from a:suitable:source of .supply:such: 7¢'
as:a roll,not shown, is fixedly mounted. adjacent”
itsrear end in a’block .I-{9-which.is. pivetaly.con--
nected to :the upber-end of -a vertical lever:f20:
which:is offset, as-at: 12110, passithreugh;an:open--
ing::122+in ;the-side; walli:$23:.0n:the cam-box3;.

(53

25!

30"

35

45-

124 and:is‘connectéd toran arm 439%

10
and:sthe:loweriend:-of :which is:fulerumed con: g
shaft 1 241inthe cam-box :and is-connected to am
arm 124'. A cam roller {28 cgrried by:the:arm.
124" rides-in;ancam: groove-1267 inone side-face:
of'a cam-125:(see Figures 1;31:and 53) -mounted:
on:the-‘horizontal :driven-shaft 2i.  The curva~
ture of ithe:cam igrdover:t26* issuch that rofa-
tion' of:the cam i29:racks:the:lever 429 and:re~
ciproeatés thie string feeding:guide-tube d:18-horis:
zontallyithroughia guide block-i28:onsa top sups:
porting pldate t27; suitably mounted: on the upper-
enid of rthe ‘cam box wall 128, and.acrossithe:nee=:
dless81 to icarrysthe:stiing 88~ thereacross intos
position ito bevigripped by« string :gripper -429:
Durmg ‘theireciprdeationof the string guide-tube:
Li8iacross the fieédles, the:former. passesthrough:
alighed: slotted: openings: 431+ (Figyure 18) -in:a
needie: guidebleck:il 30 fixedly::mounted: on::thes
top supborting platewi 21, Avpairrofdongitudinald:
opemngs 132 are also formediin:therguide: bloek:
130 foriguidihgithenesdles:8i.

- 'Fhé glippér: 124 and associated opera.tmaxmech-f
anismtis 'substantlally the same as that:shownand:
descrlbed in'my: Bag making,:stringing and tags’
ginginigchine; -Reéissue:Patet:22;596; so itiis nob:
beIleved«necessary to:describe -and:illustrate the:
sdmedin detail herem iSuffiteto: say, the:grippgr:
129 mcludes a palr “ofrupper and ‘lowerigrippings
Jawvs #33'and 134 havmg coactingzserratéd grip=-
ping faces: 347, as'bestishownrin Figures:37 to 45."
TH "‘1Qwer:3aw I34 ds- ﬁxedly secured to the: mner

turn aournalled fwmh~
4 ; eplate 121,.and the*
upper- Jawus’ﬁxedly secured to theinner enhdiof:
shaft 131.. Twoupstanding levers:29"gnd 1294,
having-oppositely extendingshooked ubper ends;
are fizedly conneéted tovthe outersendsiof: shafts:
185:2anq /131, respectively; by means of ‘screws 36+
and> 36 and theédevers are:normally - retained iny
spaced abart relationship; as shown.in Figure 8%,

by. a: ‘spring; {39, Thetheoked upper: ends;of the'
1297 .extend sinto :4:slot: 25f infa:
disposed:rod: :250 -and respectively:
engage ‘with: pids 252:and 252" mounted:in :slot:
251 fof.rodi2b0 whichis: pivetally connected-to.the!
upper end of awverticallever 258 (Figure«l?) (ex-~:
tending through: a-stot/140/in.the:supporting:plate:
{21, - 'The:lever-250¢.is-fulcruinmed jon tlié shaft:
A roller (44
carried:-by:the lever: 89 ridesin:g; caim: grodveid 421
of a: came:i 42 (seé:Rigures:31:and 50) mounted on
the ‘horizontal: driven: shaft 21, :and ithe’ contour:
ofithé:cam groove:is.sueh that,:during each.rota+:

tion of ithei.cam;:thevrod: 250:is reciprocated oy

A stop p1n 253\1(1"‘

actuatefthe gnppmg Jaws

inzthe: upp,er,and, lo.wer‘ gmppmgiga,Ws I.33 and
Thus;-when the:rod: 260is pushedoiorwardly,
pin’252 rocks/the! lever.i28t:and-the shaft 435 sos
that:the.upper-jaw 1338 isvelevated to.raised open:
Figure 40-pesitiontreélative:to:the: lower jaw i34y
during whichimovement of:the-jaw 133, th step*
pin 233:will-act-as asstop: and preVent upward
moevement -of ‘theilower: jaw ‘£34, .inan ~obvious:
manner. :When the.upperigtippingijaw 133: Jhas
been raiseditoropen posit n,~thexstr1 gui
148iwill be :reciproecatedforwardly toap
adjacent <the:grippingjaws :and: th (istring= 88
projecting from-thelend thereof: will be:prejected:
into the open.:jaws:.:Continuediretation of ithel
camii42 resuits:inatheirod 250:beingsréciproeateds
rearwardly :whichsmoyves: the pin:!{252:rearwardiys
sosthatithe; action:of spring 139:rotksithedévers
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129’ and shaft 135 réarwardly so that the upper
jaw -133 is lowered to string gripping Figure 44
position relative to the lower jaw 134 and the
end of the string 88 is gripped by the jaws. When
the string tube 118 has been retracted across the
needles, the string drawn outwardly in the form
of 3 loop, the needles brought into position and
the needle jaws 87 thereof opened, and the cutiers
moved downwardly to press the string into the
jaws of the needles, as presently described, the
continued rearward movement of rod 250 causes
the pin 252’ to rock the lever 29’/ and shaft 137
rearwardly so that the lower jaw 134 is rocked
downwardly away from the upper jaw 133, as best
shown in: Figure 41. During this movement of
the lower jaw 134, the stop pin 253 bears against
and holds the upper jaw 133 stationary, so that
the string is released by the jaws simultaneously
with which movement the needle jaws close on
and clamp the string.

A cutter rod 143, lying approximately parallel
with the string gulde tube 118, is journalled ad-
jacent its ends in blocks 128 and {44 on support-
ing plate 121, as best shown in Figures 3, 18 and
20.. The forward end of the rod {43 is provided
with .a-laterally. extending movable cutter blade
145 which coacts with a stationary blade 146 on
the top. plate 127 in cutting the string fed across
the needles by guide tube 118, after the string has
been gripped by gripper 128 and pulled outwardly
by a bent string hook 148 formed on the upper
end of a vertical lever 141. The lever 147 is
pivoted.at its lower end, as at 148, to the machine
frame, and is pivotally connected intermedlate its
ends to an arm 150 which in turn is pivoted to
the .vertical needle saddle actuating lever 108.

Thus, the lever 141 and string hook 148 are re-.
ciprocated simultaneously with the lever {08 and.

needle saddle so that the hook 148 is moved lat-
erally in a clockwise direction, viewing Figure 5,

and engages with the strihg 88 intermediate the.

needle. jaws 81, whereupon movement of the lever
1417 in the opposing direction pulls the string.out-
wardly to form. a loop. The cutter rod 143 is
rocked. in its bearings to move the cutter blade
{45 downwardly into cutting engagement with the
fixed . blade 146 to sever the string by means of

a.crank arm (5{.connected to.the rear.end thereof.

and to the upper end of a vertically disposed lever
152.
the shaft 124 in the cam boZx, and is connected to
an arm 153.
engages with and rides in a cam.groove 155’ in
the face of a cam 55 (see Figures 31 and 52)
mounted on the horizontal driven shaft 21. The

curvature of the cam 155 is such that the lever.

152 and crank arm {51 are rocked to actuate the
cutter rod 143 to sever the string 8. .

When the string has been gripped by gripper
129 and the string guide tube 118 retracted across
the needles 81, the string hook (48 will draw the
string outwardly to provide the necessary length

of string. During this operation, the needles have.

- reached the end of their forward stroke and the
© jaws 87 thereof are opened and positioned in
alignment with the string guide tube (18 and

string gripper 129, at which time the gripper angd '

cutter 145 simultaneously move downwardly a rel-
atively short distance thereby carrying or placing
the string in the open jaws 8T of the needles, at
which time the needles are actuated to cause the

Jaws 87 to close upon and grip the string and the .
movable cutter blade (45 is actuated to engage

the stationary blade 146 and the string is severed
or-sheared. - During this movement, the gripper

“The lower end of lever 152 is fulerumed on.

A roller 154, carried by arm 153,
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129 is actuated fo free or disengage the siring.
The needles are now in position to move rear-
wardly and carry the string through the bag into
position to be acted upon by a string knotter l56'

- for knotting the free ends of the string.

The knotter mechanism generally resembles.
one of the knotters described and illustrated in
my bag stringing machine patents Reissue 22,596
and 2,374,572, Suffice to say that the knotter 156,
as best shown in Pigures 11 and 30, comprises a
hollow knotter rod 157 slidably positioned within
a bearing 1560 secured to a plate 161 attached to
the side wall 26 of the vertical cam box 4. The
inner end of the knotter rod 57 is formed with
a curved pointed hook 162 which serves to en-
gage the string 88 and wind or loop the same
around the head or inner end of rod {57 during
the knotting operation,

The knofter rod is rotated by means of gear
teeth 164, formed on the knotter rod 157, which
mesh with a horizontally disposed rack bar 165
(Figures 5 and 6). The rack bar 185 slidably ex-
tends through the upper end of the block 160 and
the wall 26 of the cam box 4 and is pivotally con-
nected to the upper end of a vertical lever 166
fulcrumed intermediate its ends to the machine
frame. A cam roller 167, mounted on the lower
end of lever 166, rides in a cam groove 169 in the
cam 115 carried by the main longitudinal driven
shaft 8, so that the lever {66 is rocked to actuate
the rack bar 165 and rotate the knotter rod 157 to
form the loop of the knot.

The knotter rod 157 is reciprocated through the
bearing 160 to advance the hook 162 into position.
adjacent to and in engagement with the string 88
positioned in the needles, and then to withdraw
the string outwardly, while being rotated, so that
the rod will loop or wind the string around the
head thereof. This reciprocation of the rod 157
is accomplished by a vertically disposed lever {10
pivotally connected at its upper end to the knotter
rod 151, The lever (10 (Pigures 6 and 11) is
mounted on a bushing 172 fixed on a stub shaft
171 journalled in the walls 26—21 of the cam box
4. A lever 113 carried by the bushing 172 has a
roller 174 on the lower end thereof which rides
in a cam groove 1716 in the side face of a cam 1715
(Figure 49) mounted on the horizontal driven
shaft 2f{. Rotation of the cam 115 rocks the lever
110 and reciprocates the knotter rod 157 forward-
1y and rearwardly in bearing 160. At the end of
the forward stroke, the hooked end {62 of the
knotter rod will engage with and hook the string.
88 adjacent the ends thereof in the needles and
the rod will be retracted.

In order to assure of the hooked end 162 of the
knotter rod engaging with and hooking both ends
of the string, adjacent the ends thereof, two
spaced pairs of downwardly depending scissors
like string gatherers or clamps 177 are arranged
on the sides of the knotter rod 157. As best
shown in Figures 2, 7, 8 and 36, each string gath-
erer {17 embodies a pair of movable fingers {78—
{718’ carried by a pair of shafts 180—180’ jour-
nalled in a bracket 179 attached to the inner wall
26 of the cam box 4. The lower ends of the
fingers 118—178’ are provided with string engag-
ing recesses 183—183’, and the shafts 180—180"
are drivingly connected together by gears 181
(Figures 30 and 32) arranged in the bracket 179.
The end of one shaft 180 projects through the
cam box wall 26 and is provided with an upwardly
extending arm 184 (see Figure 15) pivoted at its.
upper end to a link 185, the other end of which
is pivoted to the upper end of a vertical lever 186,



;511,888

13:

As shown in Poures 15 and: 51, the lever 186 s

fuletutieds ko i stub 'shaft 18T journalled’in the«

walls 26-:21 ‘ofrthe cam box 4; and:the lower-end
of-thé lever 186 carries a: cam-roller: 188 which-

rides:inia ‘cam ‘groove 188"’ in the side face:of a-
Thus;-
it'will’be-understood that the string recesses 183~

cain’188” on the herizontal drivenishaft 21.

188*of the fingers i18-—118" engage the:string 88

afid; upon rocking ofithe fingers: 118-—-118" as:de<-

se#bed ‘above, are ‘caused to gather or :draw the:
string together to:assureof:the same. being en=
gigediand hooked by the‘knotier hook:162 adja-

cenittheir ends.:
rod 18T, the latter is rotated;in the:manner: de-:
seribed:in: my .previously. mentioned Reissue Pat~:

ent 22596 whereby the strmg is wound around the-

heddofthe knotter.

“Knotter pin:489- sl1dab1y but non-rotata,bly ex=
tends throughi the (hollow:knotter: rod 151 and:is
formied with s curved intner end 190.; The knotter-
pin:189-is slidably :connected at its outer end'to
thé ‘upper ‘end of a ‘vertically disposed dever 191
fixedly secured to theend of a stubshaft 181 jour-
nalledin the walls 26—=-27.0f the cam:box 5,/ paral-
le¥-to'the stub shaft {71, - A dever-359:fixed on-
stub shaft 181 has'a roller :35F which rides in a:
calngroove 2538 in:thesside Tace of acam-352 (Fig-
urés 8and 47y mourited on the horizontal driven
shift 24, Thecurvature of the cam groove ig such
thkt thetever 194 is rocked and:the knotter pin:
189 reciprocated through the knotter-rod 187 so
that: the - curved ‘end -180- thereon engages the:
string:and: rearwardly-draws -the ends thereof-
thrgugli the loops formed on the head:-of the knot-
tér rod 151 thereby :‘completing the formation-of-
the knot. | During-the-kneotting::operation, -the:
needle jaws are actuated to open position to re-
legisé theiends of the stringsand the strmgmg and
knotting iscompleted: . :

- ‘Upon:completion-of the’ strmgmg and knotting
opergdtions; : the :turret head:is- further: rotated
one: fugrter of a revolution:to-move the bajg: sup~
porting form 297and strung bagito-a horizontal:
releasihg! and’ removing: station.. : During: this-
travel-of: the bag form, the bag engaging pins 5T
ahd 58 are rocked to: their.open :positions;:-as:
previously -described, and: thé-bag issengaged by:
a‘bag renioving member 192 which:rerioves: the-
stthe fiom the bag supporting form: 29 and:de-
livers~it «to “a  stacking - table; ;to'be: hereinafter-
deseribed,where the string-bags:are arranged in

a'stask of a predetermined: number of' bags pre~-
paratory to being stored orfilled::

The bagrémoving member !92 comprises a palr
of ' spaced’ substantially: fiat, relatively: short
clitnping: fingers 193 cairied by a “shaft (94
jouifnalied in'the: cam box walls’26:and 21.. The’
sheft 194 is rocked: through the mediuin of a-
c¢rank arm 195 'having-a roller: 136 thereon which
rides‘in‘a cam groove©i§8 in a cani’ 197 (Figures-
1 ani:54) mounted-on the horizontal.driven shaft
24 'Two spaced substantially flat, relatively long!
gripping-arms 189 ‘are carried by a shaft -200'
which is:journalled:in bosses 201i;on:the arms-193
subistantially intermediate their-ends... The upper
erids of the-grippingrarms:199 project beyond the:
upper ends of ‘the fingers 193 and are formed with
two bag.engagingipins282:(Figure 34) onthe rear-
fare$>of seach: of ‘the.arins. A" crank:arm -283;
foinded::on one-‘end ‘of the shaft. 200, carries-a:
roller 204 which rides above the curved upper-
face 206 of -a- substantially: flat arcuate: spring
préssed: cani: plate: 265 pivotally: mounted, as -ab
208%, 0n the cam box wall 2% Theirear end- of-
thecam plate: 205 is: bévelled and-cit away,;as ab:

During the retiirn stroke :of the-
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201, to facilitate <the’ erank-arm:toiler 204 ridw:
ing ‘off the end thereof-andiengaging with a fixed-
substantially flat sloping:cam plate 208 suitably:
secured; as at 208, to thecam: bex. walls. :Ther
upper-ends of the gripping arms-19% are rounded,; -
as:ati210, ahd- the forward faces:thereof -have:
curved wire:-guides2{ 1 secured ‘thereto -so- that:
thé‘arms {99 will: freely.pass: the downwardly.de--
pendingifree’end:of the bag during the-travel of:
the bag:supporting form:29 from the stringing to!
the removing stations.  Viewing Figurell, it iwilli
beiseen that in the lowered positien -of the bag:
removing member. 192, .the fingers (93 extend,
rearwardly, and-the gripping: arms-19§ extend:
substantially: vertically. In these positions,-the:
cam rolleri204 of:the crank arm 283 will bedis=.
posed beneath the rear end of the pivoted camu
pldte:205.shaving:passéd-over the upperiface:and
clearéd theend ‘therecf and-engaged the:fixed:
cam plate:208: - Durihgthe:rotation: of-the cani:
197, the shiaft 194 will be rotated to rogkithe-bags
removing anember 92 upwandly - and: -arcuately :
over the underside 212 :0f the-cam plate285: As-
the roller:204 reaches: the inner:-end«of the cam:
plate :205; it will-urige ror -tilt ‘the’ endiupwardly:
agginst -the tension iof @ spring: 243y so-that the-
roller 185 swill rideé ioff the -end:thereof : .
roler= 184 clears~therend-of ‘the' cam:: plate 205,
theactionof aspring:2 14 EFigures-1 and 8 (coued«
on the'shaft 286 will move the gripping arms-[39-
toiclosed gripping-position relative-to the-fingers:
193 iso-that abagiwill-be gripped: or elamped' be~:
tween theopposed fat: faces thereof.. . y

From the foregoing, it will be undursbeed tha,t
ih the lowered positionof-the bagremoving mem-
ber 192, the fingers 193 and arms 199 wills besin.
expanded or-open position.  As the member. 192
isrocked upwardly simultaneously with the ro=-. -
tation: of the turret head and bag supporting.
form 29, the-fingers 193 will-be substantially ver=:
ticaliand the gripping arms 188 will extend for-
wardly and ‘will lie: to:the rear of the bag: sup-
ported - on the bag form 238 and -dangling there-:
from. As the bdg engaging pleating pins-51-and-
59 -have been rocked:to their open positions, the
rocking ‘movement of the gripping arms- {89
causes the bag engaging pins 282 to extend-into:
the'bag:so that the bag-is pulled off the hag sup-
porting: form: 29 and carried upwardly until sthe.
bag is gripped between the gripping.arms 199.and-
fingers:193: Continued-movement of thebag re-
movingrmeémber 192 carries the .gripped hag-u
wardly and ‘rearwardly, until thecrank-arm-ecam:
roller:204 ‘rides past the-reariend.of:the \plvoted
camiplate 200 -dnd engages'with the fixed sloping:

" cam plate 208 and rides: downwardly -thereover:
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" which" forces sthe ‘crank. arm-203-upwardly ands

roeksithewshatt 200-to move the grivping.arms 198
away from: and-out of gripping-engagement with:
thie fingers -193. - During: this -movement: of thes
gripping-arms 189; the bag will:be-causedrto slide:
downwardly along the:dewnwardly sloping- fin~-
gers 193-and to-be pogitioned:Aatly.on the flat top
plate: 215:-0f -a. ‘horizontally disposed:-- Vertlca/Hy
movablestacking table:2:14% (Figure 4). ;
.‘The flat top-plate-25:is formed. WIbh opemngSm
ZiG ~through which extend twe posts 248 earvied,
by-a: rearwardly extending-horizontal-supgorting:
frame 2417, suitably:secured to-the vear of thermai:
chinet-frame. —Pivotally-securéd- to. bosses: 249;
formed onithe undérside:of:the-top! plate 215; are:
thé upberendsof folur-dewnwardly and forwardly’
extending ‘toggle’ atins. 220-which are -piveled:ab:
their-lower:ends;-as-at 224, to thewupper-ends: of:
four upwardly and forwardiy:extending-toggle-
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arms 222,

and the toggle arms 220 and 222 are connected
together by cross arms. 224, Normally- the top
plate 215 will be arranged adjacent the upper
ends of the posts 218. As the completely strung
bags are stacked on top of each other upon the
plate 215, the weight of the bags will move the
pairs of toggle arms 220—222 and cause the plate
to be moved downwardly in an obvious. manner.

It will be apparent that the plate and toggle arms:

can be so-adjusted that a predetermined number
of bags, such as fifty or one hundred, will be piled
thereon by the time the plate reaches its bottom-
most position, at which time the stack of bags

can readlly be removed therefrom by the opera-.

tor.

After the bag is removed from fhe rearwardly
extending horizontally  disposed bag form 29,
rotation of the turret head moves the form to
the vertical idle position, preparatory to being
rotated through another approximately ninety
degrees into the horizontal bag receiving posi-

tion. - As the turret head and associated pucker-

ing, stringing, knotting and bag removing oper=
ations are synchronized and function in timed
relation with each other, it will be apparent that
while the operator is placing one bag on a bag
form; the preceding bags are being respectively
removed from the bag form and strung, so that
the three main operations of applying and puck-
ering or pleating a bag, stringing and knotting,
and removing a strung bag are taking place simul-
taneously.

- Having thus described my’ mvention, what I-

claim is:

1. A machine for stringing bags compnsmg a:

movable bag holder having means thereon for

supporting a plurality of bags- for . stringing,

means associated with said bag holder for puck-
ering the bag, stringing needles and needle oper-
ating mechanism for entering the needles through
the puckered portion of said bag, means for
thréading ‘said needles with string, and means
for ‘knotting the ends of said string and means
for moving said bag holder successively from a

horizontal bag receiving station to a vertical

stringing station and a horizontal bag removing
station, all of said means being synchronized
and operable in timed relation to each other.

2. A machine for stringing bags comprising a-

rotatable bag holder having means thereon on
which a plurality of bags are positioned for string-
ing, means associated with said bag holder for
puckering the bag thereon, stringing needles
and needle operating mechanism for entering the
needles through the puckered portion of said
bag, means for threading said needies with string,
means for knotting the ends of said string and
means for removing the strung bag from said
bag holder-all of said means being synchronized
and operable in timed relation with each other.

3. A machine for stringing bags comprising a

rotatable bag holder having bag supporting mem-.
bers thereon for positioning bags for stringing,’

means associated with said bag supporting mem-
bers for puckering the bag, stringing needles and
needle operating mechanism for entering the nee-
dles through the puckered portion of said bag,
means for threading said needles with string,
means for knotting the ends of said string, means
for removing the strung bag from said bag holder
and ‘means for stacking said bags all of said
means being synchronized and operable in tlmed
relation with each other.

The toggle arms 222 are pivotally cofi=>
nected, as at 223, to the supporting frame 211;:
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-4, A machine for stringing ‘bags comprisirig a4
rotatable bag holder having a plurality of bag:
supporting meémbers thereon for simultaneously.s
supporting & plurality of bags, means associated-

. with'said members for puckering the mouth ends-:

of said bags, stringing needles and needle oper-:
ating mechanism for entering the needles through :
the puckered mouth portions of said bags, and:
means for threading said needles with g string,:
all of 'said means being synchronized and oper- -
able in timed relation with each other,

- 5. A machine for stringing bags comprising a:
rotatable bag holder having a plurality of radial-
bag. supporting members thereon for simultane~.

51 ously supporting a plurality of bags, means asso-:

ciated with each of said members for puckering:
the mouth ends of said bags, stringing needles:
and needle operating mechanism for entering the
needles through the puckered mouth portions:of:
said bags, and means for threading said needles’
with a string, means for rotating said bag sup-;
porting members successively from a horizontal:
bag receiving station to a vertical stringing sta-.
tion and a horizontal bag removing station, all-
of said means being synchronized and operable'
in timed relation with each other.

6. A machine for stringing open mesh fa.bnc
bags comprising a rotatable bag holder for sup-:
porting a bag for stringing, stringing needles.:
having gripping means thereon, and needle oper-:
ating mechanism for entering the needles through.
the puckered portion of said bag and actuating:
said: gripping means, means for threading the:
gripping means of said needles with a string, and
means for knotting the ends of said string, all:
of said means being synchronized and operable
in timed relation with each other. :

‘7. A’ machine for stringing open mesh fabrxc
bags comprising a rotatable bag holder having a:
plurality of spaced radial bag supporting mem-
bers thereon for simultansously supporting a-
plurality of bags positioned on said members;:
means for rotating said bag holder, oscillating.
means associated with each of said members, and
means for actuating said osecillating means. for:
puckering the mouth ends of said bags, string-:
ing needles and needlé operating mechanism for;
entering the needles through the puckered mouth;
portions of said bags, means for threading said.
needles with a string; and a single knotting means
for knotting the ends of said string, all of said:
means being synchronized and operable in tlmed
relation with each other.

8. A machine for stringing open mesh fabric
bags comprising a rotatable bag holder having a.
plurality of spaced radial bag supporting mems=:
bers thereon for simultaneously supporting a plu=
rality of bags positioned on said members, means.
for rotating said bag holder, oscillating means:
associated with each of said members, and means:
for actuating said osecillating means for pucker<
ing the mouth ends of said bags, means on said
holders for holding said bags thereon, stringing,
needles and needle operating mechanism for en-:
tering the needles fhrough the puckered mouth:
portions of said bags, means for threading said:
needles with a string, and a single knotting means;
associated with said needles for knotting the ends:
of said string, all of said means being synchro-
nized and operable in timed relatlon with each
other.

9. A machine for stringing bags comprismg a,
rotatable bag holder for supporting a bag for
stringing, means for rotating said bag holder;

. 75 means associated with the bag holder for pucker-:
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ing the bag, stringing needles having gripping
means thereon, and needle operating mechanism
for entering the needles through the puckered
portion of said bag and actuating said gripping
means of said needles with a string, a single knot-
ting means for knotting the ends of said string,
and oscillating means for removing the strung
and knotted bag from said bag holder, all of said
means being synchronized and operable in timed
relation to each other.

10. A machine for stringing bags comprising a
rotatable bag holder for supporting a bag for
stringing, means for rotating said bag holder
means associated with the bag holder for pucker-
ing the bag, stringing needles having gripping
means thereon, and needle operating mechanism
for entering the needles through the puckered
portion of said bag and actuating said gripping
means, means for threading the gripping means
on said needles with a string, a single knotting
means for knotting the ends of said string, and
an oscillating member having gripping means
thereon whereby the strung and knotted bag is
gripped and removed from said bag holder, all
of said means being synchronized and operable in
timed relation to each other.

11. A machine for stringing bags comprising a
rotatable bag holder having a plurality of bag
supporting members thereon for simultaneously
supporting a plurality of bags sleeved thereover,
means for rotating said bag holder, means asso-
ciated with each of said members for puckering
the mouth ends of said bags on said members,
stringing needles and needle operating mecha-
nism for entering the needles through the puck-
ered mouth portions of said bags, means for
threading the needles with a string, means for
knotting the ends of said string, means for re-
moving the strung bags from said supporting
members, and means for rotating said bag holder
and said members successively from a horizontal
bag receiving station to a vertical stringing sta-
tion and a horizontal bag removing station, all
of said means being synchronized and operable
in timed relation to each other.

12. A machine for stringing bags comprising a
rotatable bag holder for supporting bags for
stringing, means for rotating said bag holder,
shafts associated with said bag holder, pucker-
ing fingers carried by said shafts, and means for
oscillating said shafts and fingers relative to said
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bag holder for puckering the bags, stringing nee-
dles having gripping means thereon, and needle
operating mechanism for enfering the needles
through the puckered portion of said bag anc
actuating said gripping means, means for thread-
ing the gripping means of said needles with a
string, a single knotting means associated with
said needles for knotting the ends of said string,
and an oscillating member mounted on the frame
having gripping means thereon'for gripping and
removing the strung and knotted bag from said
bag holder, all of said means being synchronized
arid operable in timed relation to'each other.

13. A machine for stringing bags comprising a
rotatable bag holder having a plurality of bag
supporting members thereon for simultaneously
supporting a plurality of bags, means for rotating
said bag holder, oscillating means sssociated with
said members for puckering the rnouth ends of
said bags on said members, strmgmg needles hav-
ing gripping means thereon and needle operat-
ing mechanism for entering the neepues through
the puckered bag mouth and actuating said grip-
ping means, means for threading the gripping
means of said needles with a string, a ungle rotat-
ing knotting means associated with iaid needles
for knotting the ends of said string, in oscillat-
ing member mounted on the frame having grip-
ping means thereon for gripping and removing
the strung and knotted bag from said bag sup-
porting members, a vertically movable"\table as-
sociated with said oscillating member,.said table
being coordinated with said member whereby a
predetermined number of bags will be stacked
thereon by said member, all of said meais being .
synchronized and operable in timed relatlun with
each other.

EDWARD E. ij:ST.
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