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ADJUSTABLE FLIGHT BARS FOR A PACKAGING MACHINE
5 AND METHOD OF ADJUSTMENT

This invention relates generally to the loading of articles such as cans or bottles
into end-loading sleeve type cartons. More particularly, the invention is concerned
with an arrangement for varying the distance of an adjacent pair of flight bars so
as to render the system adjustable for use with packages of different depths as

5 measured in the direction of movement of the packages.

U.S. patent 4,237,673 issued December 9, 1980 discloses an arrangement wherein
open ended sleeve type cartons are moved along a predetermined path while
containers to be loaded into the cartons are fed at an acute angle to the path of
10 movement of the cartons by transverse flight ba.rs which are provided withwwedge
shaped end portions to facilitate a container grouping function. The flight bars
also act as efficient means for driving the incoming items inwardly toward the path
of movement of the open ended cartons so as to load the articles into one of both
ends of the carton.
15
U.S. patent 5, 176,612 issued January 5, 1993 discloses a machine for feeding
. open ended sleeve type cartons from a hopper and for manipulating such cartons
into set up condition and thereafter for depositing the cartons onto COnveyor means
having transw;erse flight bars engageable with the leading and trailing parts of the

20 set up cartons.

In order to adapt presently known flight bar systems for use in conjunction with
packages of different horizontal dimensions in the direcéion of package movement
it has been necessary to remove existing flight bars from the machine to substitute
25 such bars by other flight bars having different dimensions and tip angles than the

original flight bars. Similarly it is known-to adjust the spacing between adjacent



This invention relates generally to'the loading of articles such as cans or
bottl esz € I nto end-| oadi ng sl eeve type cartons. More particularly,
the invention is concerned wi th an arrangenent for varying the
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10
One aspect of the present invention provides a method of adjusted the spacing
between an adjacent pair of ﬂighf bars in a system for advancing packages
sequentially along a predetermined path in which a leading component of at least
one of said pair of flight bars is shifted relative to a trailing component thereof So

15 as to alter the distance between the said pair of flight bars. Preferably, said
leading and trailing components are pivoted towards or away from one another to
alter the distance between the flight bars. It is also a preferred feature of this
aspect of the invention that the leading and trailing components remain
substantially parallel to one another during said relative shifting. A further

20 preferred featt_xre is that a series of such flight bars are adjusted simultaneously.

According to another aspect of the invention there is provided a flight bar
assembly for use in advancing packages sequentially along a predetermined path
"in which at least one of a pair of adjacent flight bars in the assembly includes a
25 ~ leading component and a trailing component and wherein the leading and trailing,
components are interrelated so that they can be shifted relative to one another to
adjust the spacing between said pair of flight bars. Preferably, the leading and
trailing components are pivotally connected for movement substantially parallel to
one another.
30
Yet another aspect of the invention provides a flight bar unit for a packaging

machine ‘which unit comprises a leading flight bar component and a trailing flight
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20 set up _cartons. In order to adapt presently known flight

bar systéms f6r use in conjunction with - packages of different

hori zontal dinensions in the direction of package novenent it has
been necessary to renpve existing flight bars fromthe nmachine to
substitute 25 -such bars by other flight. bars having different

di mensi ons and tip angles than the original flight 'bars. Simlarly
it is known to adjust the spacing between adjasent 2 flight
bars by for exanple, renoving detachable strip portion of the flight bars
whi ch bar component which components are interrelated so that they can be shifted

relative to one another, means being provided to form an end face across the space
between said components at each end of the unit when the components are moved

apart.

A still further aspect of the invention provides a flight bar unit for a packaging
machine which unit comprises a leading flight bar component and a trailing flight
bar component and wherein means are provided for altering the angle of the ends
and/or end faces of the ends of the unit when the leading and trailing components

10 are shifted relative to one another.

According to this invention in yet another form, open ended sleeve type cartons
after being set up into open ended condition are deposited between movable flight
bars each having a leading component and a trailing component, a first pair of
15 spaced apart endless dﬁving elements are interconnected with each of said leading
components and a second pair of spaced apart endless driving elements are
interconnected with each of said trailing components and means for imparting
controlled relative movement to said first and second pair of endless driving
elements so as to vary the distance between the trailing component of a flight bar
20 and the leading component of an immediately succeeding flight bar thereby to
render this system adaptable for use in conjunction with packages of different
horizontal dimensions in the direction of movement of the flight bars along &

predetermined path.

25 By this invention means for interrelating the leading and trailing components is
provided so as to accommodate relative movement therebetween within z

predetermined range.

By this means a packaging machine is easily converted for use with cartons whose
30 horizontal dimensions in the direction of movement are different and such

conversions may be made in a matter of a few minutes.
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renders a packagi ng system useable with | arger packages, such detachable
strips being ° renoved individually fromall the flight bars.

Al ternatively, such strips may be added to the flight bars to
decrease the spacing therebetween for use with smaller size packages.

Ei ther of these known met hods of adapting a machine for use for different
si ze - packages is very tine consumi ng and expensive and requires the
services of a know edgeabl e operat org or nechani c.

According to a first enbodiment of this invention there is provided a

met hod of adh flight bey atshmeblg [rax pavlagingt mackine avill el becdesdrib@iiby wag of
transversal ‘flight,bang »L'Eh[x%fe%éettg@ﬂe%‘;c ompanying dt\ARgs! ﬂgwﬁ&?-kages
sequentially along a Fedet 61 m he pa A ch a’l eadi ng conponent
of at least one of said pair of flight bars is shifted relative to a

trailing co vBQ : St ARGS n the
said pair of f|ig%%8§p§a _g{egt%"é ?%ebﬂﬂ%ggﬁ] Iéag;lr%onent %ﬁﬁﬁ e

trai:l i ng conpdnentthaidisclasefl insthepiosemensionedcV Scl Prteny St hidy613x each of their
ends. According to a second enbodi ment of this invention there

is provided a flight bar . assemhly for use in_advanci ng, packages
sequential ly al ong:lg-zprlécfeﬁl@r‘fﬁ‘ﬁ%a B"éﬁ*ﬁ“ﬁht\m{ wHits of a serieg accprding;to thinye of a
pai r of adjacent fihiegfidn ihavhieh ladihd endassiggibmponastt besh Aightaarhe gingaimponent
and a trailing corggonen and wherein the |eading and trailing conponents

are adjustably art POAFAERE i SPEELEW T iRPUSt “each of their ends so that
they can be siwifted relative to one anot her to adjust the spacing

bet ween said pair {} fl.ight bars. @c ording.tg. a third
enbodi ment. of "t hi S1PrveREVER “PTHEF 8 FIE25rbUys HEIEFDS o wafligg comeonens
of the flight bars closed in face to face relationship with each other thereby to

increase the spacing between the units;

15  FIG.4 isan enlarged view of the end portion of a leading and trailing component

together with drive chains;

FIG.5 is a cross-sectional view taicen along the line 5-5 as shown in FIG.4;
20 FIG.6 is a cross sectional view taken along. the line 6-6 in FIG.4;

FIG.7. is a schematic representation of the system drive gomponents, and;

' FIG.8 is a schematic representation of a known form of speed reducer.

25 =
The structure shown in FIG.1 is similar in some respects to FIG.1 of the
aforementioned U.S. patent 5,176,612. Hence, a pair of side frame support panels
1 and 2 are provided and the lower portion of a hopper is disposed atop a crossbar
3 shown in conjunction with a few collapsed cartons which are to be withdrawn
30 from the hopper and set up into open ended condition by suction cups such as 4,

5, 6 and 7. The suction cup assembly is rotatable about main shaft 8 to engage

and withdraw the lowermost carton from the hopper and to manipulate the carton



unit for a packagi ng machi ne which unit conprises a’leading flight bar

conponent and a trailing flight bar conponent which conponents are
interrelated so that they can be shifted relative to one anot her
characterised in that the interrelation conprises |inkage means

formed to provide an end face across the space between said flight bar
conponents at each end of the unit when th? conponents are spaced apart,
said end face being angled to facilitate an article grouping function

by engagenent with 1 QWSn@fset up conditiB MThedd stdvhl if | tRSatbRmbRioch«ad d paBd Whi ch

are noved at an acutea l e into the path of ment of t e flight
bar unit. Sed Jagpape. dgé):‘otﬁhf'ﬁ%%i’%e KPaRte By 3 Hghint i on
therke i's provided 8ar$yx?‘ﬂe@aacordmg totihﬁ@r{vﬁﬂioﬁﬂncfdlhlﬂhhchhﬁféﬂeidﬂfcoaﬁly@iaﬁxllofgl )
packages in sequence al ong e ath ea ig t
bars having a | ead®f Eat‘.)l E% 'Q‘etl?gﬁng °83‘r‘rﬁgﬁ§%by aguf ?rseginesﬁal r
spaced apart esndl eaﬁvxﬁg emmags mcermratpmrldftcﬁmnonn‘necﬁ entctht fesigaatdd Wf theai d

| eadi ng conponen 0 pa ndle s driving
el enents int erconn&‘é‘?eéﬂ thevﬁﬁgeﬁ gﬁ’éﬁ n((’éas}’ ra| al 51"mlngpyd Sht', said

first and sai d sececombopaut i$1smfovmtmbyemgxed>f ity¢onggection with eaﬂlesmhmrslwrbg novabl e
I n synchroni sm so g%lmtﬂgr éhgpgéttshmvﬂﬁ@tl bh@ﬁl?@ﬁ%?%gﬁersﬁxfm& ﬁﬁsﬂe end of

predet erm ned path, arting c at'i noverrent to
said first and trallmc component 19

10
Means for interconnecting the leading and trailing components is provided so as

to limit relative movement therebetween within a predetermined range. Thus, as

best shown in FIG.2, leading component 10 is pivotally mounted at pivot 14 to end

‘ plate 15 having a slot 16 formed therein which receives a pin 17 secured to an end

I3 part 18 of the trailing component 19. The right hand end of leading component

10 of flight bar FB'I is similarly pivotally connected at pivot 20 to end plate 21.

A pin 22 is mounted on the right hand end of trailing corrnllponent 19 and rides in

slot 23 formed in end plate 21. Leading component 10 of the leading flight bar

unit FB1 of the pair illustrated is secured to endless drive chains 24 and 25, and

20 trailing component 19 of flight bar unit FBI is secured to endless chains 26 and
217.

- In order to adjust the assembly shown in FIG.2 conveying carton Pl for use in

: ':conjunction with the larger carton P2 as shown in FIG.3, the chains 24 and 25 are

~
L

operated to move relative to the chains elements 26 and 27 while the machine is
inoperative so as to increase the spacing between the flight bar units. In this
embodiment, both the leading and trailing components 10 and 19 are shified to
become disposed adjacent to or in parallel contacting relation with each other,
thereby to adapt the structure as shown in FIG.2 for use with a package P2 as
30 shown in FIG.3. - This adjustment of the machine can be effected in an efficient

and rapid manner.



3 said second pairs of endless driving elenents so as to vary 'the

di stance -bet ween the trailing conponent .of a flight bar and the | eading
conponent of an imedi ately succeeding flight bar thereby to render the
syst em adapt abl e for advanci ng packages of different horizontal dinensions
in the direction of novenent of the flight bars along said predeterm ned
path, and characterized by neans for interrelating said | eadi ng and
trailing conponents to accommodat e relatiye novenent therebetween within a
predeterm ned range, an end plate pivotally connected with each of said

flight bar |eadi ngs GoRaNEGLS e ede 1926fhedd phit of R&fingaBflpdredil0 asqsr ed to
each of said trailing conponents near each end,tggreo% and wherejn each of -
said end plates i®fdisGadsds pslef t facilitatgan apticle |groupigp fochion by epgagemeny vy v
dis poz eg- Ace@t Bf iRming adticfel folt 108306 Whidh arefmobing & ah Muenhjlommtd here is
provided a systemincluding flight bars for .advancin ackages 1 n. sequence
al ong a predet er g B’gT?]V%@QEHPES‘F ﬂbggf W%If@??ga(g%ﬁ@ﬂ%?&e%ds o8& ng
conponent and a.tdesdribed HOUSOpadt 4,237,673 SHowpeer, whén tip Aigbtbaapait ¢.gendl ess
driving el ements ﬁlﬂt igra ﬁﬂé&%‘&ﬂr%gm‘é"'le%é‘lnf gn%nraal:ngscgl!ngonlerﬁsa%, ']9, respectively,

are moved apart, the angled end part is provided by the end face 21a of plate 21

as shown in FIG.4. It will be appreciated that moving the leading and trailing

components of the flight bar units apart decreases the spacing between adjacent

10 units and thus adapts the conveying system for use with smaller sized cartons.

Normal drive and manipulatidn of the endless drive chains to effect adjustment is
provided by the arrangement shown in FIGS. 7 and 8. A drive motor 30 is
. arranged through its shaft 31 and the sprocket 32 mounted on shaft 31 to drive the
15" driving chain 33 so as to impart rotary motion to driving sprocket 34. The driving -
sprocket 34 drives sprockets 35, 36 and 37 and chains 24 and 25 through inner
shaft 45a. Sprocléet 37 drives sprocket 38, shaft 39 and output shaft 41b of
gearbox 41. '

20 If input shaft 41a to gearbox 41 is secured against rotation by a clamping bearing
48 then shafts 45 and 45a rotate together with no relative rotation therebetween.
Of course, this establishes a static relationship so that chains 24 and 25 do not
move relative to chains 26 and 27 and thus the trailing components of each flight

bar are held in fixed relation relative to their associated leading components.

When it is desired to condition the system for use in conjunction with the structure
shown in FIG.3 from that shown in FIG.2 and vice versa, the clamped condition
of input shaft 41a is relieved by loosening clamping bearing 48 which clamps the
input shaft 41a against rotation so as to permit rotation. The degree of rotation is
30 effected by means of manually operable crank 49. Schematically represented '
FIG.8 constitutes a representation of the internal parts of gear box 41. With

reference to FIG.8, gearbox 41 includes an internal gear formed on the inside



conponents and a second pair of spaced apart endless driving el enments

i ntercorfnected with each of said trailing conponents, said first and said
second pairs of endless driving el ements being novable in synchronismso as
to inpart novenment to packages al ong said predeterm ned path, and notive
means including a driving notor, interconnected with |inkage nmeans and with
a gear box- having rotatable |nput and output shafts, said output shaft
bei ng connected with said |inkage neans, a means for securing said input
shaft against rotation thereby to cause said |inkage nmeans to nmaintain

synchronous mvem%rtﬁeéé&%oﬁa! [T Ssuf e B0 bR Rardiakyvd eﬂgsﬁhﬂrﬂiﬂtﬁotﬁ@naﬁ to
prevent undesired chan%ﬁs I n the space rel ations 5) ‘j’?l d ht bars.
According to a si xtiAPUFEdaEes direct Ifalon fAuR EFHA e p ‘iﬁ‘%&\gfaﬂse

system incl udi ng flisght rb@z@sresb&hvapmasuaﬁs wa:kagm'rmmcamw& & aﬂg a -
predeterm ned path each of Salgﬁ‘{ Bgrs haV| aIIe E%?%ggﬁp ent and
a trailing corrponen'f’tateé‘b?‘itf'@‘t'ts j4ia ST Wpa Seéﬁfﬂe sg gﬁel enent s
i nt erconnect ed swi t hth&@meResab raae drohzelasdn ggartsompomdnecsozaomboates‘eg@rhdaxﬁm r of
P P enan: JRodigh §t ey SRS clolleficF ARAE! Akl 42 SaRhs 20

trailing conponents, endl ess dr|V|n
el enent s bei ng novaiblapparent Eym G Frroeies smocéestst% mﬁﬁamﬁllcmmmntmb t1@)?ackages

al ong sai d predet erms}éﬁgnt%"f‘sal n BT 2*7Qx’§us'e'??9&irn3 'a%gxftcxﬂ%m?dn' &Gné ﬁhﬁﬁa' ve

novenent to said first an second pairs of endless drivi n? el enents so
as to vary the di st@m@@leb‘étl%eéwﬂﬁ e the ofier hang, @mb?\fd?hneté‘b’ g2 Pf 8t SDar and

the | eading COfUOOﬂeJP&un@fsu@gw BRIk Rl 355 Ce R AhRELN dhari s Aarssifemaby to
render the system adaptabl e for advancing packages of
with a cross member 55. Rotation of shaft 39 then causes rotation of sprockets 38
~and 37 and shaft 45a. Shaft 45a rotates sprockets 35 and 36 which in turn controls
the movement of chains 24 and 25 thus effecting a shift in position of the leading
components 10. Rotations of shafts 45 and 45a resulting from operation of crank
15 49 are effected in the respective directions opposite to each other, and thus relative
movement between the [éading and trailing components is effected. In order to
effect a shift in position of the leading and trailing components as from that
indicated in FIG.2 for example to that indicated in FIG.3, crank 49 is rotated
clockwise as viewed in FIGS.7 and 8 to rotate shaft 45a clockwise and shaft 45
20 counterclockwise. Once the desired shift in position of the leading and trailing
components of the flight bars is effected, clamping bearing 48 is tightly secured
about input shaft 41a thus precluding further rotation of 41a and causes shafts 45
and 452 to rotate together in the same direction without any relative rotation
therebetween. This restores the trailing components in the desired position relative

25 to their associated leading components.

As shown in FIG.7, driving motor 30 is arranged through its shaft 31 and the
sprocket 32 mounted on shaft 31 to drive the driving chain 33 so as to impart
rotary motion to driving sprocket 34. The driving spfocket 34 drives sprockets 33,
30 36, and 37 and chains 24 and 25 through inner shaft 45a. Thus sprdcket 37 drives
sprocket 38, shaft 39 and output shaft 41b of gearbox 41. Input shaft 41a of
gearbox 41 is normally restrained as by clamping bearing 48. This causes



di fferent ;horizontal dinensions in the direction of novenent of the flight
bars al ong said predeterm ned path, and neans for interconnecting said

| eadi ng and trailing conponents with each other to limt relative novenent
t her ebetween within a predeterm ned range.

3a - By this invention neans for interrelating the |leading and trailing
conponents is-provided so as to acconmodate rel ati ve novenent therebetween
wi thin a predeterm ned range. By this nmeans a packagi ng nmachine is

easily converted for use with cartons who8e horizontal dinensions in the

direction of novenent are different and such_ conversions. made in a
matter of a few Py 8%‘!"0 which is attached to gearsboxr}ll, to rotate but at slxgﬁlg' J?ﬁerent
speed from shaft 39 thus driving sprocket 42 which is connected to sprockets 43

and 44 and chains 26 and 27 by virtue of the action of hollow shaft 45.

5 The ratio of the gear box 41 that causes shaft 39 and sprocket 40 to rotate at
different speeds is compensated for by the difference in the number of teeth on
sprocket 38 and sprocket 40 thus causing hollow shaft 45 to rotate at the same

speed as the inner shaft.

10 In order to impart simultaneous relative movement to all of the leading and trailing
components such as 10 and 19. Appropriate rotation of a manually operated
control such as crank 49 is effected. Rotation of crank 49 imparts movement to
leading and trailing components 10 and 19 through chains 24, 25, 26 and 27 so as
to effect rapid and efficient adjustment of the ﬂight bar units for use in conjunction

15 with packages having a wide variety of dimensions. Flight bar plates 15 and 21
also move to change the angle of engagement with the incoming products to be
loaded thus to ensu.re a constant speed of the incoming items prior to engagement

with the flight bars.

20 Although it is normally desirable to adjust all the flight bars éimultaneously it is
envisaged that a flight bar conveying system according to the invention may be
modified by adjusting some, but not all, the flight bars in the series. For example,

- alternate flight bars only could be adjusted in order to alter the spacing between
adjacent flight bars. Moreover, not all the flight bars in the system need be

25 adjustable since as in thg example referred to where alternate flight bars only are
adjusted, the remaining flight bars may be non-adj.ustab]e and/or of some other

form.

Other arrangements for controlling the endless chains may alternatively be used in
30 the present invention. One of such arrangements may be the one wherein the first
pair of endless chains 24 and 25 are operably connected to a motor through a

suitable clutch unit and the second pair of endless chains 26 and 27 are operably



4 . Aflight bar- assenbly in a packagi ng machine will now be

descri bed, by way of exanple, with reference to the acconpanying
drawi ngs, in which:- FIG 1 is a perspective view of the infeed
end of a packaging machine simlar to 5 that disclosed in the
aforenentioned U S. patent 5, 176,612, FIG2 is a plan view of a

pair of flight bar units of a series according to this

9

connected to the same motor through another suitable clutch unit. Such an
arrangement allows the first and second pairs of endless chains to move
independently from each other to shift the positions of the leading and trailing

components relative to each other.

10

15

20

30



i nvention,in which | eading and trailing.conponents of each flight bar are
hi nged apart to decrease the spacing between the units; 10
FIG3 is aviewsinilar to FIG 2 but shows the | eadimgand trailing

conponent s of the flight bars closed in fa gonshi p
wi th each other thereby to .- I ncrease the sp§ﬁ!lmﬂ ﬁ“;g ﬂm units;
* [ e I I'g

15 FIG 4 is an enlarged view of the end portio and
trailing conponent toget her with dei ve chai ns; FIG5 is a
cross-sectional view taken along the line 5-5 as shown in FIG 4; 20

FIG6 is a cross sectional viewtaken along the line 6-6 in FIG 4;
FIG 7 is a schematic representation of the systemdrive conponents, and,

CLAIMS

1. A method of adjusted the spacing between an adjacent pair of flight bars
in a system for advancing packages sequentially along a predetermined path in
which a leading component of at least one of said pair of ﬂight bars is shifted
10 relative to a trailing component thereof so as to alter the distance between the said

pair of flight bars.

2. A method according to claim 2 wherein said leading and trailing
components are pivoted towards or away from one another to alter the distance

15 between the flight bars.

3. A method according to claim 1 or claim 2 wherein the leading and trailing
components remain substantially parallel to one another during said relative
shifting. '

20
4. - A method according to any of claims 1 to 3 wherein a series of flight bars

are adjusted simultaneously.

3. A flight bar assembly for use in advancing packages sequentially along 2
25 predetermined path in which at least one of a pair of adjacent flight bars in the
assembly inclpdes a leading component and a trailing component and wherein the
leading and trailing components are interrelated so that they can be shifted relative

to one another to adjust the spacing between said pair of flight bars.

30 6. A flight bar assembly according to claim 5 wherein the leading and trailing

components are pivotally connected for movement substantially i)arallel to one

"l"his Sheet Has Been Reilaced .

L




FIG8 is a schematic representation of a known form of speed reducer. 25
The structure shown in FIG1 is simlar in sone respects to FIG 1 of the
aforenmentioned U. S. patent 5,176,612. Hence, a pair of side frame support

panel s 1 and 2 are provided and the | ower po ﬂﬂmwn“ I's
di sposed atop a crossbar 3 shown in conj unct| IW\ I““
col | apsed cartons which are to be wthdrawn 30 fromthe hoppers alld set

up into open ended condition by suction cups such as 4, 5, 6 and 7.
The suction cup assenbly is rotatable abolt main shaft 8 to engage

and withdraw the |gugLost carton fromthe hopper and to manipul ate the
carton :

7. A flight bér unit for a packaging machine which unit comprises a leading

flight bar component and a trailing flight bar component which components are
5 interrelated so that they can be shifted relative to one another, means being

provided to form an end face across the space between said components at each

end of the unit when the components are moved apart.

8. A flight bar unit for a packaging machine which unit comprises a leading
10 flight bar component and a trailing flight bar component and wherein means are

provided for altering the angle of the ends and/or end faces of the ends of the unit

when the leading and trailing components are shifted relative to one another.

9. A system including flight bars for advancing packages in sequence along
15 a bredetermined path, each of said flight bars having a leading component and a
trailing component, a first endless driving element connected to each of said
leading component£ to move said leading components along said predetermined
path, and a second endless driving element connected to each of said trailing
components to move said trailing components along said predetermined path, said
20 first and second driving elements being movable in synchronism so as to impart
movement to packages along said predetermined path, means for imparting
controlled relative movement to said first and second driving elements so as to
vary the distance between the trajlir{g component“of a flight bar and the leading
component of an immediately succeeding flight bar thereby to render the system
25 adaptable for advancing packages of different horizontal dimensions in the
direction of movement of the flight bars along said predetermined path, and
characterized by means for interconnecting said leading and trailing components
with each other to limit relative movement therebetween within a predetermined
range.
30
10. A system according to claim 9 wherein an end plate is pivotally connected

." This Sheet Has Been Replaced
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panel s into set* up condition as best -shown in the aforenmentioned U.S.
pat ent 5,176,612 issued January 5, 1993. _The cartons 9 and 9a are
separated by a flight bar forned according to this invention and

BT e e 0,

el enents such as a pair of chains one of which is désigndted by the
nuneral 13 and the other of which is not shown in FIG1. Simlarly,

trailing _ conmponent 19 is novable 1By virtue of its connection with
endl ess chain 12 gl of said figh ht o8 (SdciHe| Bhupdrdk Heah Qhch AP WRreb bnlllaGin 1 DU

whi ch cooper at es wth the op S|te en trail corrp nent 19. 10
Means for i nter coffrsered Wﬁ%@sméé@lllﬁgcmﬂﬁtﬂﬁsdl@f Heh Q!’érﬁ%ﬂ‘? prdswheseinr ovi ded
SO as - to éal:}(rb? sz{x@ kR | bl!t@s EH&M@&BJWEIott hevwabetnes céﬂt tzpﬂi i3 Sidably
predeterm ned ra hus, best shown in | eadi ng
conponent 10 is p‘?sﬁ IIy m)unt ed at pivot 14 to end plate 15

having a sl ots 16 forned therein whi ch receives a pin 17 secured to an end
15 part 18 of thetrallln 0 1 The right. h | eadi ng
conponent o Br¥T @"%i’rg‘ﬂg? l10§"%§f°?ﬁ gh £ 958 © tgfﬁl‘{)g%‘g%ect ed at
pi vot 20 to end plombenedd is conﬁoured mﬂnepfbn*m athé sorfadt mktedhgotngle fer psrn@iot hand end

of trailing compol rp Ento t%e space between acijacent flight bars.

10 12. A system according to claim 10 wherein said slot is disposed at an angle
which results in the disposition of said end plate in such a position that an edge of
said end platé forms the correct metering angle for product entry into the space

between adjacent flight bars.
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slot 23 fornmed in end plate 21. Leading conbonent 10 of the leading flight

bar . unit FBlI of the pair illustrated is secured to endl ess drive
chains 24 and 25, and 20 trailing conponent 19 of flight bar unit FBI is
secured to endl ess chains 26 and 27. In order to adjust

the assenbly shown in FIG 2 conveying carton Pl for use in
conjunction.with the larger carton P2 as shown in FIG 3, the chains 24 and
25 are 25 operated to nove relative to the chains elenents 26 and 27
while the machine is i noperative $9 as to increase the spacing
between the flight bar units. In this enbodi nent, both the |eading
and trailing conponents 10 and 19 are shifted to becone di sposed
adj acent to or in parallel contacting relation with each ot her,

t hereby to adapt the structure as shown in FIG 2 for use with a package P2
as 30 shown in FIG 3. This adjustnent of the machine can be effected in
an efficient and rapid manner.

5 K ' ABSTRACT

A system of flight bars each flight bar having a leading component (10) and a
10 trailing component (19), a first pair of endless drive chains (24, 25) interconnected
with each -leading component and a second pair of endless drive chains (26, 27)
interconnected with each trailing component. Controlled relative movement is
imparted to the first and secbnd pair of drive chains so as to vary the distance
between the trailing component of a flight bar and the leading component of an
15 immediately adjacent flight bar thereby to render the system adaptable for use in

conjunction with packages of different dimensions.

-
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6 As shown in FIG 3, the edge 1l1la of the end part of |eading

conporfem 10" at each of its ends is angled to facilitate an article
groupi ng function by engagenent wth rows .of: incomng articles to
be | oaded and which are noving at an acute angle into t he pat h of

movenent of the flight bars. This |oading arrangement is shown and 5
described in the U S. patent 4,237,673. However, when the flight bar unit

e.g. FBI is adjusted so that the |leading and trailing conponents
10, 19, respectively, are noved apart, the angled end part is

provi ded by the end face 21la of plate 21 as shown in FIG4. It wll
be appreciated that noving the |l eading and trailing conponent s of

the flight bar units apart decreases the spacing between adjacent 10
units and thus adapts the conveying systemfor use with smaller sized
cartons.
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Nor mal drive and mani pul at-ion of the endl ess drive chains to effect

adj usthent é s provi ded by the arrangenent shown in FIGS. 7 and 8. A
drive nmotor 30 is arranged through its shaft 31 and the sprocket 32
nmount ed on shaft 31 to drive the 15 driving chain 33 so as to inpart
rotary nmotion to driving sprocket 34. The driving sprocket 34

drives sprockets 35, 36 and 37 and chains 24 and 25 through inner
shaft 45a. Sprocket 37 drives sprocket 38, shaft 39 and out put shaft 41b of

gear box 41. 20 If input shaft 4la to gearbox 41 is secured agai nst
rotgtion by a cl anping bearing 48 then shafts 45 and 45a rotate
together with no relative rotation therebetwsep. O course, this
establishes a.static relationship so that chai 24 and 25 do not

nove relative to chains 26 and 27 and thus the trailing conponents of each
flight bar are held in fixed relation relative to their associ ated
| eadi ng conponents. 25 When it is desired to condition the system
for use in conjunction with the structure shown in FIG 3 fromthat
shown in FIG 2 and vice versa, the clanped condition of input shaft

41a is relieved by | oosening cl anping bearing 48 which clanps the
i nput shaft 4la against rotation so as to permt rotation. The degree of

rotation;is 2 2 K)‘~’~‘~JL—\‘—”_‘———_\~/P, 27 25 -
i Mfr—\f% ' b
'EE !
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30 ef‘fect ed by neans of manually operable crank 49. Schematically

r epr esent ed FIG 8 constitutes a representation of the internal

parts of gear box 41. Wth reference to FI G 8, gearbox 41 includes
an internal gear forned on the inside '

7 surface of gearbox 41, a sun gear 50 and pl anetary gears 51 and
52. Rotation of I nput shaft 4la causes direct rotation of sun gear
50 and hence planetary gears 51 and 52 rotate respectively about -
shafts 53 and 54. This causes gearbox 41 to rotate about input

shaft 4la and at the sanme tine causes planetary gears 51 and 52

36




5 thensel ves to rotate around sun gear 50 in the direction opposite to
gear box 41; Rot ati on of gearbox 41 causes rotation of sprocket 42
and shaft 45. Shaft 45 as is apparent fromFIG 7 rotates sprockets
43 and 44 which in turn controls the novenent of chains 26 and 27
thus effecting a shift in position of the trailing conponents 19.
While on the other hand, rotation of planetary gears 51 and 52 10

around sun gear 50 causes shaft 39 to rotate through shafts 53 and 54

t oget her with a cross nenber 55. Rotation of shaft 39 then causes
rotation of sprockets 38 and 37 and shaft 45a. Shaft 45a rotates.
sprockets 35 and 36 which.in turn contr.ol the novenent of chains
24 and 25 thus effecting--a shift in'positéa%é of|\t hle | ea@ng

conmponents 10. Rotations of shaf 5rhnd 45 9 t]bg from operation of
crank 15 49 are effected in t ekpective [ 1 PpBs opposite to each
other, and thus relative 27| hoVehent  bet 1t h adﬁhg and trailing
conponents is effected. In order{to efff o iijLn position of
the |l eading and trailing compon :Q=as‘ m t hg indicated in FIG 2
for exanple to that indicateg ith{ElL{B 15—5—~t-Dat ed

cl ockwi se as viewed in FIGS. { a = tat e 3 = cl ockwi se and shaft
45 20 count er cl ockw se. C hé dédi !J..ft T ' n of the

| eadi ng a = = conpongnt s ofy the fIi?ht \ is effected,

cl anping Bearing 48 is tightly /kculed ! 1 abolt igp t shaft 41a thus

A and 45a to
&4 at fye it ation
[ n.Rbg_q?%{red posi tion

precl uding further rotatjon of 4la
rotate-together in the safre dire
t her ebetween. This restorps theE
relative
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25 to their associated | eading conponents. As shown in FIG 7,
driving notor 30 is arranged through its shaft 31 and the sprocket
32 nounted on shaft 31 to drive the driving chain 33 so ‘as to inpart
ratary notion to driving sprocket 34. The driving sprocket 34 drives

sprockets 35, 30 36, and 37 and chains 24 and 25 through inner shaft
45a. Thus sprocket 37 drives sprocket 38, shaft 39 and out put shaft
41b of gearbox 41. Input shaft 4la of gearbox 41 is normally

restrained as by clanping bearing 48. This causes

/b
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8 sprocket 40 which is attached to gear box 41, to rotate but at
slightdy «dkfferent speed fromshaft 39 thus driving sprocket 42
which is connected to sprockets 43 and 44 and chains 26 and 27 by
virtue of the action of hollow shaft 45. 5 The ratio of the gear box
41 that causes shaft 39 and sprocket 40 to rotate. at di fferent
speeds i s conpensated for by the difference in the nunber of teeth on
sprocket 38 and sprocket 40 thus causing hollow shaft 45 to rotate at the
sane speed as the inner shaft . 10 In order to inpart

si mul t aneous rel ative novenent to all of the |leading and trailing
conponents such as 10 and 19. Appropriateé%? ation of a manual |y operated
control such as crank 49 is effected.. Rotation of crank 49 inparts-.novenent

to - | eadi ng and trailing conponents 10 and 19 through chains 24, 25,
26 and 27 so as to effect rapid and efficient adjustnment of the
flight bar units for use in conjunction 15 w t h packages having a w de

vari ety of dinensions. Flight bar plates 15 and 21




Toési-3 oo 5
al so nove to chance the angle of engagenent with the incom ng products to

be-’ n | oaded thus to ensure a . constant speed of the incomng itens
pri.er to engagenent with the flight bars. 20 Al though it is

normal |y desirabl e flight bars sinultaneously it is

envi saged that a ﬁn@r&\ﬁs&rh@ﬁb@@ kng system according to the invention may
be nodi filed by REBLA(EDi ng_sgne, but not all, the flight bars in the
series. For exanptT,; al ternate (gl ight bars only coul d be adjusted
in order to alter the spacing between adj acent f]ight bars.
Moreover, not all the flight bars in the system need be 25 adj ust abl e

since as in thgpSuaTRL & PLESHICBARS st & PACKAGING MAGRINBAARTON! v ar ¢

adj ust ed, the renaining t bars may be non-adjustabl e and/or of sone
ot her form ?1- D@gﬁm@g?mmor controlling the

endl ess chains nay alternative e used in 30 t he present invention.
One of such arrangenents nay be the one wherein the first pair of
endl ess ABETEACH and 25 are operably connected to a notor through a
suitable clutch unit and the second pair of endless chains 26 and 27 are
oper ably A system of flight bars each flight bar having a leading component (10) and a

trailing component (19), a first pair of endless drive chains (24, 25) interconnected with
each leading component and a second pair of endless di'ive chains (26, 27) interconnected
with each trailing component. Controlled relative movement is imparted to the first and
second pair of drive chains so as to vary the distance between the trailing component of a
flight bar and the leading co'mponent of an immediately adjacent flight bar thereby to

render the system adaptable for use in conjunction with packages of different

dimensions.
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- A nethod of adjusting the spacing between an adjacent pair of

transversal flight bars in a systemof". advanci ng packages sequentially
along a predeterm ned path i which a | eadi ng conponent of at |east one of
said pair of flight bars is shifted relative to a trailing conponent

_+thereof so as to alter the distance between the said pair of flight bars

~wherein the | eading conponent and the trailing conponent are adjustably
connected together at each of their ends. 2. A nethod according to claim1:
wherein said | eading and trailij conponents are pivotally connected :
t oget her whereby they are pivod towards or away from one another to alter
the di stance between the flighttbars. 3. A nethod according to claim1l or
claim2 wherein the leading and trailing
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th in which at |l dast one of a pair of &djacent: flight bafs int
senmbly i n_cI udes | eadi ng conponent and a triai AL onent aﬁdlMerel n
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are pivot aghé flight fbﬁﬁcﬁoQiécfeﬁﬁe m@spamﬁg therdbetvasehifer tise widh shhiddr size paokagesot her .

7. A systemi u fI ht bar S cc im 6
for advanci ng %‘ﬁ?ﬁ k %é%éléo %ﬂ%&aﬁuﬁg Elg%lp% k‘gdﬁ éggﬁﬁg ®sai d
flight barmckagesniy azeryea;nnmgmmmgeand aexpensive sndi r@uuosrpfbnemrvmas fofr sit
endl ess dr %Wg&ﬁﬁlﬁ%&raﬁﬁ%‘%ﬁgﬁto each of said |eading conponents to

ea co

nove said onents a sai dctgr edeterm ned path, and a second

endl ess drivi Mr@nsm acﬁmﬁ@@%b@dlm@téé ispivention therg; aslmgwemﬁomwpg ofp
nove sai d ddnatihg ke § Bﬁ%v%eﬁ'aﬁfug;&émdpﬂf ofl ahnsveisaP tlight blirs Mad Gysftelhséf and

Toverent Laé' it GRrckages e Bt DG HRGIERRI Rl s 1whiEh oo eering

cont r ol | eccomploatntvef apVease ohe tof said gairi mfsﬂlgndbaﬁsexsostdfteﬂ irelative ¢b emnailingso

as to var ywﬂﬁ%ngﬁtsth%? s0 as to alter the distance between the said pair of flight bars wherein
the leading component and the trailing component are adjustably connected together at
each of their ends.

According to a second embodiment of this invention there is provided a flight bar
assembly for use in advancing packages sequentially along a predetermined path in which
at least.one of a pair of adjacent flight bars in the assembly includes a leading component
and a trailing component and wherein the leading and trailing components are adjustably
connected to each other at each of their ends so that they can be shifted relative to one
another to adjust the spacing between said pair of flight bars.

According to a third embodiment of this invention there is provided a flight bar
unit for a packaging machine which unit comprises a leading flight bar component and a
trailing flight bar component which components are interrelated so that they can be
shifted relative to one another characterised in that the interrelation comprises linkage
means formed to provide an end face across the space between said flight bar
components at each end of the unit when the components are spaced apart, said end face
being angled to facilitate an article grouping function by engagement with rows of
incoming articles to be loaded and which are moved at an acute angle into the path of

DT O WSO
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movement of the flight bar unit.

" According to a fourth embodiment of this invention there is provided a system
including flight bars for advancing packages in sequence along a predetermined path each
of said flight bars having a leading component and a trailing component, a first pair of
spaced apart endless driving elements interconnected with each of said leading
components and a second pair of spaced apart endless driving elements interconnected
with each of said trailing components, said first and said second pairs of endless driving
elements being movable in synchronism so as to impart movement to packages along said
predetermined path, means for imparting controlled relative movement to said first and




between the trailing conponent of a flight bar
an i medi ately preceding flight bar thereby to | - ySem ladapt abl e
for advanci ng packages of different horizontal difpensions in thie [direction
of novenment of the flight bars along saigd predefefnh2855at97 an
characterized by nmeans for interconnectihg said}leading and tralling
conponents with each other to linmit relative noyenment therebetween within a
pr edet er ndaiddsecomdypairs of endless driving elements so as o_vary the di een theq

8. A SysL@mraC eBiioRéht! 8f & Fight/ b AhE! e AleRdilg Adniponeht P Card lilinRiAEIH

pivotally connected wth each of sa dt£|l ht bar | agln conponeni s near
bach ond SEREbIPE Hebibas; Eresy de cedet e, STikch gFtalle dOF FOYAPPTIE HEGKEESM ANt s
near each déffidteht iesrohtah dinezioneiin teadifectibn ©f inmbvemdnipdfahe flightdarsdaleng ssidot

N which tppe%e%gin%(fe%nﬁaﬂﬁi dhd' chatdcte?BRA by Fhe3RO ?(ﬁ'qnterrelating said leading and trailing

components to accommodate relative movement therebetween within a predetermined
range, an end plate pivotally connected with each of said flight bar leading components
near each end thereof and a pin secured to each of said trailing components near each
end thereof and wherein each of said end plates includes a slot in which the adjacent pin
is slidably disposed.

According to a fifth embodiment of this invention there is provided a system
including flight bars for advancing packages in sequence along a predetermined path each
of said flight bars having a leading component and a trailing component, a first pair of
spaced apart endless driving elements interconnected with each of said leading
components and a second pair of spaced apart endless driving elements interconnected
with each of said trailing components, said first and said second pairs of endless driving
elements being movable in synchronism so as to impart movement to packages along said
predetermined path, and motive means including a driving motor, interconnected with
linkage means and with a gear box having rotatable input and output shafts, said output
shaft being connected with said linkage means, and means for securing said input shaft

CEMERY SHEEPMPonent of

against rotation thereby to cause said linkage means to maintain synchronous movement
of said pairs of endless driving elements so as to prevent undesired changes in the space
relations of said flight bars.

According to a sixth embodiment of this invention there is provided a system
including flight bars for advancing packages in sequence along a predetermined path each
of said flight bars having a leading component and a trailing component, a first pair of
spaced apart endless driving elements interconnected with each of said leading
components and a second pair of spaced apart endless driving elements interconnected
with each of said trailing components, said first and said second pairs of endless driving
elements being movable in synchronism so as to impart movement to packages along said
predetermined path, means for imparting controlled relative movement to said first and
said second pairs of endless driving elements so as to vary the distance between the
trailing 6omponent of a flight bar and the leading component of an immediately
succeeding flight bar thereby to render the system adaptable for advancing packages of
different horizontal dimensions in the direction of movement of the flight bars along said
predetermined path, and means for interconnecting said leading and trailing components
with each other to limit relative movement therebetween within a predetermined range.



9. A systemaccording to claim8 wherein each end of each of said |eading
conponents is configured in the formof the correct netering angle for
product entry into the space between adjacent flight bars. 10. A system
:according to claim8 wherein said slot is disposed at an angl e which
results in the disposition of said end pﬁéte in such a position that an
edge of said end plate forms the correct metering angle for product entry
into the spaceBpedhiseinventiirowans ffon gterr¢laning thelleading |anghtraibing cpmpontws is
packagi ng E?i%%'fﬂeﬁ%o"‘éy o addBinnddafdel#9e RoveRiflt fHerdbkivelizh m{m GOpRRA&Efthinddd 2
trailing flight bar conponent which conponents are interrelated so that
they can bEDEi fted rel ative to one another characterised in that the

interrel ati on Bonhisim&ssa pﬂeﬂ%ngrmﬁméqs aaﬁlytd@nwmll foe u@@m&mdcafrms v&ﬁ)@@ss

t he space petwe ald g1 nmpenent s a

the componiriionil igistuia 1 fne, Srecn s ovnedt i) B 6% chpersilt o
an artlcIengyénpmu@IthNHWMDﬂ@ﬁmmgmgmﬂEnt with rows of incoming articles
to be | oaded and which are noved at an acute angle into the path of

novenent of the flight bar unit. 12. A flight bar unit according to claim1
wherei n when the conponents are closed, the |inkage nmeans is put into an

i noperative position and wherein an angled end face of the |eading flight
bar conponent being angled to facilitate article grouping function by
engagenent with rows of incomng articles to be | oaded which are noving at
an acute angle into the path of novenent of the flight bar unit.
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13. A flight bar according to claimor‘claim?2 mﬂlw;(igﬁefeans
is provided for altering the angle of, the-ends and/or end faces © ends
of the unit when the |eading and trailing conponents ﬂlm,g"um | i ve

. to one another. 14. A flight bar unit acmrdi ng to cl ﬂ !!mHmd

‘ linkage means is pivoted at one of its ends to said | eadifngtfl #ghst ba

conponent and includes slot adjacent other end in which a pin provided by
‘the trailing flight bar conponents is GLAIMIN y received to facilitate

- pi voti ng MpyenANinethbd: oﬁ“acﬁﬁﬁi@mhéfb?hémig N@tvdenOdif adjadcnt pafr GFONARGERA flight
Bk aee e g e T G o e fed A R o
apart endl @deading component raf ndteast tome cafnsadd paid ofi ﬂighem_isfsh'ﬁteidfjreﬂawﬂi 100a
corponent Suﬁf(g@_gjﬁo?ﬁ)%ﬁ&ﬂ H8ebt gclﬁ 8?@?%1%4;3@3&&:189 BLREn ‘H{Séaé’agd‘ Balf o?rfﬁgxgtsgagf g

i nterconnec X each o ng conponent’s, I'd fIrst ‘a
second pai whersin ¢kl (leasding) cpmpanens| ande thes trailing comppadhtearenadjysiafly orinsected as

to inpart pRYMEER edch of their ends.

' 2. A method according to claim 1 wherein said leading and trailing components are
pivotally connected together whereby they are pivoted towards or away from one another
to alter the distance between the flight bars.

3. A method according to claim 1 or claim 2 wherein the leading and trailing
components remain substantially parallel to one another during said relative shifting.
4. A method according to any of claims 1 to 3 wherein a series of flight bars are
adjusted simultaneously.
5. A flight bar assembly for use in advancing packages sequentially along a
predetermined path in which at least one of a pair of adjacent flight bars in the assembly
includes a leading component and a trailing component and wherein the leading and
; trailing components are adjustably connected to each other at each of their ends so that
they can be shifted relative to one another to adjust the spacing between said pair of
flight bars. '
6. A flight bar assembly according to claim 5 wherein the leading and trailing
components are pivotally connected for movement substantially parallel to one another.
7. A system including flight bar assembly according to claim 5 or claim 6 for
advancing packages in sequence along a predetermined path, each of said flight bars
having a leading component and a trailing component, a first endless driving element
connected to each of said leading components to move said leading components along
said predetermined path, and a second endless driving element connected to each of said

trailing components to move said trailing components along said predetermined path,
said first and second driving elements being movable in synchronism.so as to impart
movement to packages along said predetermined path, means for imparting controlled
relative movement to said first and second driving elements so as to vary the distance
between the trailing component of a flight bar and the leading component of an
immediateiy preceding flight bar thereby to render the system adaptable for advancing
packages of different horizontal dimensions in the direction of movement of the flight
bars along said predetermined path, and characterized by means for interconnecting said
leading and trailing components with each other to limit relative movement therebetween

within a predetermined range. REPLACEMENT SHEET
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12 packages al ong said predetermi ned path, nmeans for inparting control T ed
rel ative novenent to said first and said second pai rs-‘ nﬁﬂ:ﬂ ilaeng
el enments so as to vary the distance between the traili ﬂﬁm"mumg
flight bar and the | eadi ng conponent of ﬁ; i medi at el y*suéce di‘hg I i*ght
bar thereby to render the system adaptab for advanci ng packages of

different horizontal dinensions in the direction of nmovement of the fl 'ight
bars al ongB.sai 8l gystetetaceordingdiqalaim Arwheseiar s Plupliyeof Byd maless afg pivotally

i nterrel at . ' il N o
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] e In a predeterm ned range, an e | ate pivot al |
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E Eer 60]1: ar&cl\%h o lsﬁﬁdsdﬁﬁlplﬁds In@hﬂagh shft its aihitht the adjacept ponis alidatly dispasedeach end

ereof an rein each of. saij ) I - S ' ' :
adj acent pfn i §Y§t.edﬁb?3?° lg%g?eﬁﬁl@GB ifh gl;s%% erkr%htlgg%l?r Fnéa%obgls\g@mq%éﬁﬁge
- wher ei n neeomspdnentsdsoaifignredin thedoun of gregrensat m@rmg@@&lﬁ%gr PHOGHELANT Yt igito
- change to (:hB%H%& &%ééxlaé}ija H@ﬂisiéthﬁ)afshe moving itenms prior to engagenent
wth _th_e fl1g bars. 177 4 s%(? e_m;cjc rding to.claim?15 or clai mllG .
wher ei n eath eAdsysterbaeePréings i elaing P"g’ﬁreé‘b%ﬂér%ﬁ’ﬁ§ én@‘@ﬁ‘ﬁfaf‘ G- els Fhich
; g_r m of t t Pﬁsﬁlﬁh{ ihgﬁé dmpbeitibABf &4idlead plite i sudhiatposition yhit ah@dghef sgidend phteveen
Ber ot Lot g SbrBecg racteyhaf € Rori5i6R6Y ety ifto R SR tbwebh UeRRertOrigfh
bars.
11. A flight bar unit for a packaging machine which unit comprises a leading flight bar
component and a trailing flight bar component which components are interrelated so that
they can be shifted relative to one another characterised in that the interrelation
comprises linkage means formed to provide an end face across the space between said
flight bar components at each end of the unit when the components are spaced apart, said
end face being angled to facilitate an article grouping function by engagement with rows

of incoming articles to be loaded and which are moved at an acute angle into the path of

movement of the flight bar unit.

12. A flight bar unit according to claim 1 wherein when the components are closed, the
linkage means is put into an inoperative position and wherein an angled end face of the
leading flight bar component being angled to facilitate article grouping function by
engagement with rows of incoming articles to be loaded which are moving at an acute
angle into the path of movement of the flight bar unit.

13. A flight bar according to claim 1 or claim 2 wherein said linkage means is
provided for altering the angle of the ends and/or end faces of the ends of the unit when
the leading and trailing components are shifted relative to one another.

14. A flight bar unit according to claim 3 wherein said linkage means is pivoted at one
of its ends to said leading flight bar component and includes slot adjacent other end in
which a pin provided by the trailing flight bar components is slidably received to
facilitate pivoting movement.

15. A system including flight bars for advancing packages in sequence along a
predetermined path each of said flight bars having a leading component and a trailing
component, a first pair of spaced apart endless driving elements interconnected with each
of said leading components and a second pair of spaced apart endless driving elements
interconnected with each of said trailing components, said first and said second pairs of
endless driving elements being movable in synchronism so as to impart movement to
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én anéle which results in the disposition of said end plate in such—a——
position that an edge of said end plate forns the correct neteri nm\an‘?“ﬁ
tem

for product entry into the space between adjacent fli ghi‘mmm“m
~including flight bars for advancing packiges i n sequenc

predeterm ned path each of said flight bafs having a | eadi n§ corrponent and
. a trailing conponent, a first pair of spaced apart endless driving elenents
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fnglefinapgﬁlbvgrgéﬁﬁé%aﬁrﬁmét 5hlihr gdtﬁgér%lﬂghg hi?é 8f Eﬁi’é&@‘aglleglgvél&ﬁerﬁ@%; gés)iodv?l VGthe

el ement s @Fnﬁg %B%ﬁp%%t@yﬁg W&W@?ﬁtﬁdt aafilgﬁbbarp tfie g}ﬁe?ﬁmweaaeta’ges

al ;)ng sai dinphedietety Badeeetiph flightbad ﬂmbby/&; mamﬂmrsgkwﬂn mpf:bﬁ! fori aaggﬂ&ghgr
erconne |

nput and BAEEE S dirRSRIABAEBAAF dfféhalinh ln nd Sectti of MADebbE ¥ nfane

I |h nkage mebars  alengy said predetenmised: pathy and aehdractepized diyameansgfor nigterredating said -

ther eby t Oleﬁgi&ig%é\ﬁ%fﬂhﬂéé ?J\f/rflﬂ&néé‘ifsﬁﬁ%c&@mﬂ%ﬂﬂ&%lﬁu% Hﬁb&ﬁ@ﬁ%ﬁeSI = g/g@ﬂ%ﬁfm
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16. A system according to claim 15 wherein means for causing the angle engagement
to incoming products to change to insure constant speed of the moving items prior to
engagement with the flight bars.
17. A system according to claim 15 or claim 16 wherein each end of each of said
leading components is configured in the form of the correct metering angle for product
entry into the space between adjacent flight bars.
18. A system according to any one of claims 15 to 17 wherein said slot is disposed at
an angle which results in the disposition of said end plate in such a position that an edge
of said end plate forms the correct metering angle for product entry into the space
between adjacent flight bars. _
19. A system including flight bars for advancing packages in sequence along a
predetermined path each of said flight bars having a leading component and a trailing
component, a first pair of spaced apart endless driving elements interconnected with each
. of said leading components and a second pair of spaced apart endless driving elements
interconnected with each of said trailing components, said first and said second pairs of

endless driving elements being movable in synchronism so as to impart movement to
packages along said predetermined path, and motive means including a driving motor,
interconnected with linkage means and with a gear box having rotatable input and output
shafts, said output shaft being connected with said linkage means, and means for
securing said input shaft against rotation thereby to cause said linkage means to maintain
synchronous movement of said pairs of endless driving elements so as to prevent
undesired changes in the space relations of said flight bars. '

20. A system according to claim 19 wherein said means for securing said input shaft
against rotation is rendered ineffective. '

21. A system according to claim 20 wherein confrol means is effective to impart
rotation to said input shaft of said gear box thereby to establish movement to parts of
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said i nkage which control the relative positions of said endless driving
el ements thereby to control the distance of a first flight bar conponent

relative to a second flight bar conponent. 22. A's n'“m(“ umulmlno claim
* 21 wherein said control neans includes crank neansH ek cor di ng
to claim22 wherein said crank means incl'ddes a mantal$ y ‘op&rabl e” crank.

24. A system according to any one of clains 19 to 23 wherein the housing of
sai d gear Bad linkage mddelbeentsglithe relativengsiiions of said whilless draviag ielementssthefebyi s

ecured agag ' - j - 0 i :
secur 9% %h&ﬁp‘&%ﬁﬁaﬁc@%ﬂﬁﬁ%{sﬂ&ﬁl B6C e6HhAEnt PelGliRd FB 3 se)g&ﬁ m gtebar

rotation of said input shaft inparts novenment to parts of sal

whi ch cont CBMPPR&nosi ti on of one pair of said endless driving el ements
relative t @2t he\ pydoan apeirdingfto dldimi 21gwkéreiisatdscontrol means includes crank means.

23. A system according to claim 22 wherein said crank means includes a manually
operable crank.
24. A system according to any one of claims 19 to 23 wherein the housing of said gear
box is rotatable with its output shaft while said inpui: shaft is secured against movement.
25. A system according to claim 20 wherein rotation of said input shaft imparts
movement to parts of said linkage which control the position of one pair of said endless
driving elements relative to the other pair of driving elements.
26. A system according to claim 25 wherein the position of said one pair of endless
elements relative to the other pair of endless elements may be controlled both during
operation of the system or during down time.
27. A system including flight bars for advancing packages in sequence along a
predetermined path each of said flight bars having a leading component and a trailing
component, a first pair of spaced apart endless driving elements interconnected with each
of said leading components and a second pair of spaced apart endless driving elements
interconnected with each of said trailing components, said first and said second pairs of
endless driving elements being movable in synchronism so as to impart movement to
packages along said predetermined path, means for imparting controlled relative
movement to said first and said second pairs of endless driving elements so as to vary the
distance between the trailing component of a flight bar and the leading component of an
immediately succeeding flight bar thereby to render the system adaptable for advancing
packages of different horizontal dimensions in the direction of movement of the flight
bars along said predetermined path, and means for ‘interconnecting said leading and
trailing components with each other to limit relative movement therebetween within a

predetermined range.
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26. A systemaccording to claim25 wherein the position of said one pair of
endl ess el enments relative to the other’ pair-* of endl ess el enents may be
controlled both during operation of the systemor during down tinme. 27. A
systemincluding flight bars for advanci ng packages in sequence along a
predeterm ned path each of said flight bars having a | eadi ng conponent and
a trailing conponent, a first pair of spaced apart endless driving elenents
i nterconnected with each of said | eadi ntf conponent's, and a second pair of

. spaced apart endless driving elenents interconnected with each of said

' trailing conponents, said first and said second pairs of endl ess driving

" elenents bei ndARNSBABLEFLIGHT BARSHGQR A BACKAGING MAGHINEMAND, packages
al ong said predeterm ned path, nmeans for inmparting controlled relative
nmovenment to said first and saVIBTEHEH3QF pRIUSTMENKd| ess driving el enments so
as to vary the distance between-the trailing conponent of a flight bar and
t he Ieadhgg or@fnnent of an imedi ately succeeding flight bar thereby to
render t ?&3‘% adapt abl e for advanci ng packages of different horizontal

di rensions in the direchi on.of n t. of t.he flight bars al sai d
predet er mi ned- Yﬁ‘gmaﬂ’ﬁh}@ahéfsfﬁ_ﬂﬁﬁ@rbé&_ Wng p jep "H’Wp@é‘ﬁgtngagﬂ’é‘?fr ai ling
conmpone nﬁ’ﬁliﬂ% tcﬁmﬁﬂﬁéht?ﬁbﬁ "a fifdt phiV'of ehlef drive HRMS B4 25) Mk fBEhORE with! N1 N 2
predet er m ned range.

each leading component and a second pair of endless drive chains (26, 27) interconnected
* with each trailing component. Controlled relative movement is imparted to the first and

second pair of drive chains so as to vary the distance between the trailing component of a

flight bar and the leading component of an immediately adjacent flight bar thereby to

render the system adaptable for use in conjunction with packages of different

dimensions.

Fig. 3
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