VARI ABLE W DTH CONVEYCOR Fi el d of the Invention The present inventi on

rel ates to conveyors to convey items such as circuit 5 board assenblies. In
particular, the present invention relates to, but is not necessarily -
limted by, a variable width conveyor having at least two tracks and a

met hod for providing such a conveyor. Background 10 Grcuit board
assenblies are typically asVARIABBEWIDTEGONVEYORIsi ng conveyors.
Such conveyors typically have two or nore parallel tracks. For circuit
board assenblies having different board widths, the wi dth between tracks of

a conveyor c ' to accormodate the different board w dths.
Adj usting theﬁ%kg?%ﬁ](byel#\?vée@goﬁracks of a conveyor is known. For exanple, US

15 Patent 4,631, 817hé¢ presad inveniionfuated toDBBRsYDEY toTBh ey liddhs ARE Gk chast a
conveyor in which the width is adjusted by novenent of a carriage plate 82
supporti ng n]E)‘?f"éﬁiré?ff’mghesa Inpartipylar. thy present inmenfianaielatesdpniarits mﬁ@lﬁc%‘@ﬁg}éy?r s,
such as the c LESGH] | 0 t -pr.Qvi de for
easy pivotal %@]Ytg%tggrs nts g}eﬁbﬁa ngégj(f Iﬁ?’gll%%at (f;éra&ft%'ggia‘sz’k%%}edn&glgg@%g?red.
Consequent | y, pramiding suck atcbateyios. not substantially parallel to other tracks
may therefore cause the width between tracks to wundesirably vary. Although
precise alignment to ensure that the tracks are substantially parallel can
be achi eved i Bhdligtblhiya mMovenent of the tracks may cause such tracks to be
laterally offset ‘and therefore not substantially parallel 25 after heavy
use. To rtadj ust t&cuit bedd assavibkiesye tyieallydssanzbied alohy agsamblyt khesnming

require a chapge of conveyor parts. s known in the art ch, a .change
can be cost |§,q%vg\é%%§§{§ﬁlo§n‘ﬁg{§ﬁ PV N Oﬁmgpﬁaﬁé t'faﬁk%?éé FEErG) |y
tool ed or board assemblies having different board widths, the width between tracks of a

conveyor can be adjusted to accommodate the different board widths.
Adjusting the width between tracks of a conveyor is known. For example, US
15  Patent 4,631,812 issued to Young on December 30™ 1986 describes a conveyor in
which the width is adjusted by movement of a carriage plate 82 supporting
movement of a movable rail 70. _
However, conventional conveyors, such as the conveyor described in
US Patent 4,631,812, do not provide for easy pivotal adjustments of movable
20  rails or tracks when assembled. Consequently, any track that is not substantially
parallel to other tracks may therefore cause the width between tracks to
undesirably vary. Although i)recise alignment to ensure that the tracks are
substantially parallel can be achieved initially, movement of the tracks may
cause such tracks to be laterally offset and therefore not substantially parallel
25  after heavy use. To readjust the tracks and keep them substantially parallel may
require a change of conveyor parts. As is known in the art, such a change can
be costly, especially when the conveyor parts have to be specially tooled or
purchased. In addition, undesired pivoting of a track during use can be a
problem as such pivoting can cause the width to also undesirably vary.
30 Therefore, a need exists for a conveyor with tracks that can be pivotally
adjusted to alleviate tedious readjustments to the tracks or costly change of
parts.



purchased. In addition, undesired pivoting of a track during use can be a
probl em as such pivoting can cause the width to al so undesirably vary. 30
Therefore, a need exists for a conveyor with tracks that can be pivotally
adjusted to alleviate tedious readjustnents to the tracks or costly change
of parts. 1 Summary |In accordance with one aspect of the invention, there
I s disclosed &unmmu@yor having a vari abl e mﬁdth bet ween at | east two

tracks, the convey i ncl udes; ~a guide; a carrier nenber slidably
mounted to the gui CCPWéﬂ@w Oﬁ%@sasct@é@rﬂ igyention; ere s disgloseda CoRYPEMENL  Of

the carrier neaRgs » Likidid WREYAHS Qﬂlfa&‘s‘ihb&’&aclfs easfey%?uﬁlu%%&“’ey' ng

direction of the Cconveyor; neans nount | ng at one novabl e track of
the tracks to the zguideer nenber; 10 and neans for aligning the tracks

relative to each other. and thergegby position noyvabl r.ack
substanti d |y par af FEetRe eﬁ%‘élgglyd’?\%‘“%?‘ﬁ@rtﬁ?gﬁé%ﬂ&?g‘flﬁ%g?l%l&cks f or

adj ust ment st @ubh t¥d ﬁéﬂk@f&ﬁrﬁ&xﬁbmeh@oﬂh@fc%ﬁphﬁémbw% IRAVERY FEGRA can

i ncl ude neans for attaching the novable track to at |east two trac
mount i ng nenbeladivetha cen grdsmth)mgfthenmeymbel ng disposed on opposite

sides of the carriegr rret{{;b Suli t scnlnclude
means for positi on’i%ﬁﬁnsa rnoRRing gt e & 6‘16918%63’&%&%%&&%%%5?%6 € GELLt one
gui de track ofetnber;gui de, the gui de track havi ng at | east sonme portion
abutting 1tohe track r(riounti ng nmenbers during the novenent.

an

means for aligning the tracks relative to each other and thereby position the
movable track substantially parallel to at least one other track of the tracks for
adjustments to the variable width.

15 Preferably, the mounting means can include means for attaching the movable
track to at least two track mounting members, the track mounting members being

disposed on opposite sides of the carrier member.

Suitably, the attaching means can include means for positioning at least one
20 - guide member against at least one guide track of the guide, the guide track having at

least some portion abutting the track mounting members during the movement.

Preferably, the positioning means can include means for coupling the guide
member to a set screw, the set screw being mounted to a respective one of the track

25 mounting members.

Suitably, the aligning means can include means for adjusting the guide

member to thereby pivot the movable track relative to the other track.

30 Preferably, the adjusting means can include means for setting the set screw to

thereby vary contact pressure of the guide member against the guide track.



Preferably, the positioning means can include neans for coupling the guide
menber to a set screw, the set screw being nounted to a respective one of
the track 25 mounting nenbers. Suitably, the aligning means can incl ude
means for adjusting the guide nenber to thereby pivot the novable track
relative to the other track. 30 Preferably, the adjusting neans can incl ude
means for setting BShidaldgtthsmoeniingimedns ene hyludemyeano firaotupligeths ¢agiepf t he

gui de nmenber against the quide track. 2 Suitably, the nounting nmeans can
i ncl ude neans YC{S’L?HF%%"?‘HE&E aiS%rFW brngaranged o ¢ifetthedpegmanhi | ead

screw bei ng afdkpaEeth & thoobhemtroldae novenent in response to a novenent
force. Preferably, the coupling neans can include neans for affixing at
| east one |lead screw nut to the carrier menber, the at | east one |ead

screw nut Jbeing arga 0 cogct with the Jead screw for. the adjustments
to the var|§abl e M%{ﬁﬁ&%gmtﬁigg?gpﬁmgﬁge%ﬁmm %ﬁ&?ﬁg}s g“éﬁ_f"ﬁw G@@aﬁ‘rﬁ%s f or
coupling the Radkirew nkOtdmBbaTict Memibel) Mdat 1830 1BANPEY RBt wlﬁ%ﬂmg%eao
effect the novenent in response to a novenent force. Preferably, the .

nount i ng neant® @ast Wil thedeadrsseays for dire astiestmpnty ta the vedable sddthnenber to a
drive belt, the drive belt being arranged to effect the novenent in 15
response to a novenent force. In accordance wth another aspect of the

i nvention, there isuieumﬁltmmdumingrmmaaﬁﬁrchmeeﬂéaﬂ'sftﬁo@uﬁlﬁi}g‘\meﬁﬂaﬁvi ng a
vari able w dth 1_l%gtween at | east twp tracks t he nethod i ncluding the steps

of . 20 moltht | RgmBer togchainy the Ghaiphsing arramerd tor effastthemesementingesnanse tora
menber, the ﬁ%@éﬂlﬁﬁf&%@per being slidably nounted to a guide, the guide
bei ng coupled to the

Preferably, the mounting means can include means for coupling the carrier
member to a drive belt, the drive belt being arranged to effect the movement in

15 response to a movement force.

In accordance with another aspect of the invention, there is disclosed a
method for providing a conveyor having a variable width between at least two tracks,
the method including the steps of:

20 mounting at least one movable track of the tracks to a carrier member, the
carrier member being slidably mounted to a guide, the guide being coupled to the
tracks for movement of the carrier member in a transverse direction relative to a
conveying direction of the conveyor;

and

25 aligning the tracks relative to each other and thereby position the movable
track substantially parallel to at least one other track of the tracks for adjustments to
the variable width.

Preferably, the mounting step can include the step of attaching the movable
30  ftrack to at least two track mounting members, the track mounting members being

disposed on opposite sides of the carrier member.



tracks for novenent of the carrier nmenber in a transverse direction
relative to a conveying direction of the conveyor; and 25 aligning the
tracks relative to each other and thereby position the novable track
substantially parallel to at | east one other track of the tracks for
adjustnents to the variable width. Preferably, the nounting step can

i ncl ude the step ofuitablych atgching stepcabineludd@hd stge &f pasitatnidgeadéast owe t r ack

nount i ng nenber. the track untin er.s i ng . djsposed on opposite
si des of the %‘33‘? P&Fl%ﬁfe%éffm eﬁgPP‘gﬂq‘é‘? rf“l*eorgg‘? g@lﬂf’ﬁbe gidp tragk having dlde t he
step of posi tie@éﬂsﬁﬂe?brﬂoﬁ%ﬁttﬁ?@he SMkABoURARSherfd Bfinghe WA eRNe QUi de

track of the guide, the guide frack having at 1[east sone portion abutting
the track nounting nenbers during the novenent. 5 Preferably, the

posi tioni step cgn.include the step of coupl.i he guide nmenber to a
set scr ew?sgt he set&géel"%ay’t){gfﬁﬁmmgtﬁp P?f‘%cﬁ‘égﬂ%&ﬁ?ﬂl%%ﬁglu&ﬁm?@ rack
mount i ng menb@emberSdiat@bicYew, A€ sdtlsbid @ HiEhgSthBIntERD 4 REPLHGe bACoShERE
adj usting the guide nmenber 10 to thereby pivot the novable track relative

to the other lﬁlph'@iél.gm?l@b@ﬁ»ably, the adjusting step can include the step of
setting the set screwto thereby vary contact pressure of the guide nenber
agai nst the guide track. 15 Suitably, the nounting step can include the

step of coupling tS$witably, theedlignifRisogy cahdncludctpd step o€ udjubtiiey the goids eicdvbebei Ng
arranged to effect. the npvenent in _response to a novenent force.

Pref erabl 1P, tQdherehippivabihs mayablsirack sglgfane to e athergrask. affi xi ng at | east one
lead 20 screw nut to the carrier nmenber, the at | east one | ead screw nut
being arranged to :
Preferably, the adjusting step can include the step of sefting the set screw to

thereby vary contact pressure of the guide member against the guide track.

18 Suitably, the mounting step can include the step of coupling the carrier
member fo a lead screw, the lead screw being arranged to effect the movement in

response to a movement force.

Preferably, the coupling step can include the step of affixing at least one lead
20 screw nut to the carrier member, the at least one lead screw nut being arranged to

coact with the lead screw for the adjustments to the variable width.

Suitably, the mounting step can include the step of coupling the carrier
member to a chain, the chain being arranged to effect the movement in response to a

25 movement force.

Preferably, the mounting step can include the step of coupling the carrier
member to a drive belt, the drive belt being arranged to effect the movement in
response to a movement force.

30



coact with the lead screw for the adjustnments to the variable w dth.
Suitably, the nounting step can include the step of coupling the carrier
menber to a chain, the chain being arranged to effect the novenent in
response to a 25 novenent force. Preferably, the nmounting step can include
the step of coupling the carrier nenber to a drive belt, the drive belt

bei ng arr angeBriebDefdrimtion ¢fcthe®ramimgs i N response to a novenent force. 30
4 Brief Description of the Draw ngs smal |l nunber of pr.eferyed, enbodi nents
of the invention ig%t?q%%owﬂﬁgﬁﬁﬁﬁ@r%dnﬁﬂtﬁoﬁi‘?&@ﬁﬂ%n% eﬁ?@eg?avvi ngs,
by way of exapgbmafel With ké’feﬂéﬂé&ﬂthédx%bvﬁigs}bybﬁraﬁ‘Bféﬁﬂf@&6 , ¥l Pifych:hat
illustrates part of a conveyor having two ‘tracks and a gdide 1 n accordance
with a first preferred enbodi mnent of the invention, FIG 2 is a plan view

of the conveyor of . 1:.10 FL.G. 3 is .an expl oded view of . the quide and a
carrier rrerg/nber f or Ff(lf‘?g 15 B ARPRY AV Bj’rewlltklalﬁ‘ﬁmﬁ‘%@ @?iascogve&%gg\pgggw onal
view of the caudkis@hd @emiiinassbrédire QuihdefiistplehredntRairhén oPthelihi@itiba A  Of
FIG 1; 15 FIG 5 is a flow diagramof a nmethod for providing the conveyor
of FIG 1; Fig. 6 illustrates a first alternate preferred enbodi nent of the

guide of FIG 1; a - Ei . 1 ond alternate preferred
Pﬂ}.?gls gfpﬂan \7164» of ll’l?et Jo%tvgfor%f b3ich f',

enbodi nent of the gui

10 FIG. 3 is an exploded view of the guide and a carrier member for the

conveyor of FIG. 1;

FIG. 4 is a cross-sectional view of the carrier member and the guide in the
direction of line A-A’ of FIG. 1;

15
FIG. 5 is a flow diagram of a method for providing the conveyor of FIG . 1;
Fig. 6 illustrates a first alternate preferred embodiment of the guide of FIG. 1;
and
20
Fig. 7 illustrates a second alternate preferred embodiment of the guide of
FIG. 1.
Detailed Description
25 A conveyor having a variable width between at least two tracks and a method

for providing such a conveyor are described. In the following description of the
preferred embodiments of the invention, numerous details are described in order to
provide a more thorough description of these embodiments. It will be apparent to one
skilled in the art, however, that the invention may be practiced without some of such
30  details. In other instances, well-known details have not been described at length so as

not to obscure the invention.



FIG 1. Detailed Description 25 A conveyor having a variable w dth between
at least two tracks and a nethod for providing such a conveyor are
described. In the follow ng description of the preferred enbodi nents of
the invention, nunerous details are described in order to provide a nore
t horough description of these enbodinents. It will be apparent to one
skilled in the artThhadvereees aflih¢ embedimenisof tlennvenjicbareomanifolde @nai t hout

some of such 30 details. Jln ofher jnstances, || -known details have not
been descr | betivaraERiRn eratatvoral B ABEEE af LeichR Ry B Porbnes Y

advant ages of hivirg: @RQR4MIRr Yisaésehlbfs thB ¥EfcyOFlorpecifiB paftPidreofne advant age
Is that desired pivotal adjustnents of the Conveyor can be done w t hout

having to disnmantl e or disassenble the conveyor or specific parts thereof.
5 Anot her advantagg._of the invention is.that, undesired.pivotal noyvenent of
2 “ovabl € track oredhe SERVEHEP 18 ieRatt el WG b Bt NentFBl R
typical |y occib$ablélthdiér tHOYSIRDbr i@falléﬂﬁemf)eﬁoﬁa[ Akethentadhidsily ddefrs

conveyor's variable width. Referring nowto Fl 1, an isonetric view of
part of a cordEingmaemenfphhe mayapledrack e kdjustahe eonygyprss Yatiable wigth. n
accordance wth a preferred enbodi nent of the invention is illustrated.

Track 12 is nmounted to a carrier nenber 18 and is novable wth respect to

track 14. The car rReferringasr tolHQ. 4, &l isdmbirle view of patt bha thievegor Mehabing The
guide 16 |s couplgecgsto the tracks 12,14 for mpvenent of the carrier nenber

18 in a 1 an¥Avacks d7,4apt ggusls. 1 67Ripgcordanes Yatheprateried erbrdorent o ths) at i ve
2t p of a1 oG RERRAR Ak 1 B cabr b 1 M i Bl 2
| ead screw 24wih fespect torraelnbhtThefcatriee mendrer it 8is shidablymditédtontksguids €6t 0 a
movenent for C’Fhet Qu%e ig isec)éB{)f%id Qg g'xebtrealcl%gv 12,14 for movement of the carrier member 18
in a transverse direction 20. This transverse direction 20 is relative to a conveying
16  direction 22 of the conveyor 10. Also shown in FIG. 1 is a tip of a lead screw 24
projecting out from a front end plate 26. The lead screw 24 effects movement of the

carrier member 18 in response to a movement force that is explained below.

A plan view of the conveyor 10, as illustrated in FIG. 2, shows a width 28
20  between the tracks 12,14. This width 28 is variable depending on position of track 12
with respect to track 14. Relative positions of two track mounting members 30,32 of

the carrier member 18 and the lead screw 24 are indicated.

Referring now to FIG. 3, an exploded view of the guide 16 and the carrier
25 member 18 is shown. The track mounting members 30,32 are integrally disposed on
opposite sides of the carrier member 18. On a top surface of each of the track
mounting members 30,32 are mount openings 34. These mount openings 34 can be
implemented with, for example, screw threads to provide means for attaching the
track 12 to the carrier member 18.
30
The carrier member 18 is slidably mounted to the guide 16 by means of four

guide members 36. These guide members 36 are positioned against two guide tracks

6



A plan view of the conveyor 10, as illustrated in FIG 2, shows a width 28
20 between the tracks 12,14. This width 28 is vari abl e dependi ng on
position of track 12 wth respect to track 14. Relative positions of two
track nounting nenbers 30,32 of the carrier nmenber 18 and the | ead screw
24 are indicated. Referring nowto FIG 3, an exploded view of the guide 16

and the carri$8,40 afb tiveids 161 The guileeidinbeFN186 tArASdinpleRéitaOwiR HessalS0, 32
are integrally is&o ed on opposite sides of the carrier nenber 18. On a
¥e

top surface ofucB&g QrHeeliRa )6 Is kB ithide pEntichanaeridp argdarabigiand dheni ngs
34. Th .15@15&1?,’ . | ' . ew
threadgsfongrg%icgg)&%ans o?ﬁg@%%tﬁ?‘}ﬁgp{ﬁg%g{rrﬁggk%gr %%Q{OHg%@eetrr&%nber

18. 30 The cad8,#er nmenber 18 is slidably nmounted to the guide 16 by neans

of four ui de nenbers 36. These gui de nenbers 36 are positioned agai nst
two gui de%tracks 6 38,40 on the guide 16. The gui de nenbers 36 can be

| mplemented wi th n@hesing!rs thedl ASmbis 38 L s 3 mofithol o KBpuAVEN the

art, such materials are durable an not cause nuc riction during
travel of thetrackrméowntingemndvalers 30,32.0fp sehergus 4 cdachwkih resp8etih@. gubdeCoupl i ng

to the guide nenber 6 _ar.e sets screws .42 unted to respectiv rack
nount i ng mnb@?%lg%?éi? p?ﬂﬁo%g‘telcgﬁeé&m&?r&gg@tmwwnrt@]E’BE q%&glﬁde .
menbers 36 t owmes shd:Mly fldentedd I8 gulRNMECht 185kt othe PBNBARMbad (M LA 9Ui de
16. Wen slidably nmounted to the guide 16, at |east sone portion of each

of the gullde trerks B84Rgbrigha Gracihmounting membérs 30132 tdunipg westbmove8@t32 during
such novenent. FIG 3 also shows a |l ead screw nut 44 affixed to the carrier
menber 18 al ong

FIG. 3 also shows a lead screw nut 44 affixed to the carrier fnember 18 along
a longitudinal axis 46 of the guide 16. The lead screw nut 44 coacts with the lead
screw 24 to provide movement of the carrier member 18 in response to a movement
15 force. The movement force, applied by a user or other electromechanical or motor
means onto a rotating member 54, rotates the lead screw 24. Rotation of the lead
screw 24 translates the movement force to linear motion of the carrier member 18

along the transverse direction 20.

20 In addition to the front end plate 26, the lead screw 24 couples to a back end
plate 48. These two end plates 26,48 attaches to opposite ends 50,52 of the guide 16
and also couples the guide 16 to the tracks 12,14. FIG. 3 also shows a bottom cover
56 for the guide 16. When fully assembled, the guide 16, the end plates 26,48 and the
bottom cover 56 substantially encloses the lead screw 24.

25

In setting the set screws 42 to thereby vary contact pressure of the guide
members 36 against the guide tracks 38,40, the track 12 can be pivoted relative to the
track 14. Pivoting as such enables the track 12 to be laterally aligned to a position in
which the track 12 is substantially parallel to the track 14. Details of the set screws

30 42 coupling to the guide members 36 can be seen in a cross-sectional view of the

carrier member 18 and the guide 16 in the direction of line A-A’ of FIG. 1.



a longitudinal axis 46 of the guide 16. The | ead screw nut 44 coacts with
the lead screw 24 to provide novenent of the carrier nmenber 18 in response
to a novenent 15 force. The novenent force, applied by a user or other

el ectromechani cal or notor neans onto a rotating nenber 54, rotates the

| ead screw 24. Rotation of the |lead screw 24 translates the novenent force
to |linear notion oAdvimagearvsiyche pefdrexd chiboditha@ngf tHedntentios wleweatesli r ecti on

20. 20 In additjon o the front e | afe 26, the |l ead screw 24 couples to
a back end p\’%d_eé‘r .Wﬁﬁﬁﬁ%ﬂ@"?wtggawgraa%ég- %??ﬁ&eﬁﬁ‘fsﬁ%@m@ 1BI8be k8ds ends
50, 52 of the @iag§ éuntdD B d@?HBEiﬁ%}ﬁe{%ﬁ@é&h?@’g%? 8%%2’% #d&?\%i;ﬁ)a}i%slll'

FIG 3 also shows"a bottom cover 56 e gu
assenbl ed, t hiar gupessiblGalonhthegnitiepltavidsou mittngadesireé rarpe toff ta vanable 56

bstantially_ encloses the | ead, scre 4. 25 In._sett] the set screws 42
f ch) f her elb vg?’ﬁfﬁ&'J‘Or]l?'z'g’?n?ﬁ’eia§’6?dep13f’ta¥vﬁcﬁuﬁmeﬂté° Fpé’rfﬁ’ékggé@e&@ﬁ?t‘l‘i‘gt@t he gui de
tracks 38, 40, cdi8ydr1®Wan bd deASudRy Me\Lol Rebw A28 tvdut havihB fo dishdfitte It

Pivoting as such enables the track 12 to be laterally al'igned to a position
in  which thedisgsgemblethg eongeynstlQror ispddific partsghéredf.t o the track 14. Details
of the set screws 30 42 coupling to the guide nenbers 36 can be seen in a
cross-sectional view of the carrier nenber 18 and the guide 16 in the

direction of |ine Refrigindw 6 FIG. 5/a Awaiia st 08 ethdd 6o Ri piRAdiag
enbodi ment of the invention alleviates undesired pivotal novenment of the

track 12.10Thi ©nveyesd@dashovimBegmningsvithetap 67, hecarsier wiembebl 8/ iswswmblal to t he
UL 90,15 L0y ARSI i 8b oS RRRESs P Bl e
variabl e 5 wi chirfier trembéreli8nir adittbess assemibiny sttpb2 adjudet ovuplmgahe plidet rack 12
\fllw;\? In n;et gl Slg Sﬁ%gwpgrg \éﬁg ?I'[e s]éf(:) sc%?vgs EZeofd r%gp%ctlijeel tggcktgguxﬁi%tg Igé:nrlggrvss 3(1)1,%2.WI WthQI? ut
thus assembled, method 60 proceeds to step 64 in which the carrier member 18 is
15 mounted to the guide 16 using the end plates 26,48 and positioning the guide
members 36 against respective guide tracks 38,40, With the carrier member 18 thus
mounted to the guide 16, this assembly is then mounted to the tracks 12,14 of the
conveyor 10 at step 66. In step 66, the track 12 is mounted to the carrier member 18
using the mount openings 34 on the track mounting members 30,32. For mount
20  openings 34 that are screw threads, then screws are used to mount the track 12 to the
carrier member 18. Finally, at least one of the guide members 36 is adjusted to pivot
the track 12. Such pivoting is achieved by setting the set screw(s) 42 associated with
the guide members 36 being adjusted. Setting the set screw(s) 42 vary contact
pressure of the guide members 36 against respective guide tracks 38,40.
25
The above embodiment is described with reference to the drawings as
illustrated with FIGs. 1 to 5. For alternate embodiments of the guide 16 with
reference to FIG. 6 and FIG. 7, it is to be noted that reference numbers for elements

similar to those illustrated in FIGs. 1 to 5 are retained to simplify description of the

30  alternate embodiments.



di sassenbl e the conveyor 10 or specific parts thereof. Referring now to
FIG 5, a flow diagramof a nmethod 60 for providing 10 conveyor 10 is
shown. Beginning with step 62, the carrier nenber 18 is assenbled by
affixing the | ead screw nut 44 so that the |lead screw 24 can be coupled to
the carrier nmenber 18. In addition, assenbling step 62 includes coupling
t he gui de menber sR&6Bring tcwetostéip. & arfavisaléthacs prefesied ehibediniand @8 offtthent | ng
menbers 30, 32. ., s assenhl ed, neth 60. p c eds to step 64 in which
the carrier eefgfﬁ;%%conygy%@r}g @H‘SYTﬁtegﬁéﬂé‘éie@g ‘i@ eI Ehid pl at es
26, 48 and posphiBi APtrdiGiOy kit emBRBRES ?ée?&fe}'w df tracks
38,40. Wth ts¢1e carrier nmenber emt use cg&%} tot egurdel hhﬁl
asserrbl y is tTen mouwtiddd two sproekdts 34./6 aﬂ&pduple;ﬁtotth@camarmaylber lﬂ]:a)aa st ep

In step 66, .the tr k12 carr nmber 8 using the
rmunt ope% g‘g‘gﬁbSﬂ(ﬁtﬁg Wﬁ&fﬂﬁy‘ﬁ Fe ¢ 30
openi ngs 34 tél@dtro%[e%hﬁrﬁézﬁ‘ﬂn’&x@ (RAdBowhS BroGdene n@erv%rﬂéﬁ%réeowﬁ@ﬁraau&ézﬁ track
12 to the carrier menber . Finally, | east one of the guide nenbers 36

i s adj ust ed t@OIHﬂm@tOf tlzehéeqtlroamhmcalgu&htqoa smt>¢1¢eg74,§6 sahbeidectelbset ti ng
the set scre clia wi,t h 6 bei ng adj usted.
Setting the \é\% Wvﬁ%a %l‘/tgrwrtcagﬁtﬂgexefo %°3§B "gui de nenbers 36
agai nst respectlve gui de tracks 38,40. 25 The above enbodinent i s described

W th reference to the drawings as_illustrated with FIG. | to 5. For
al t er nat el%embodi nefvtsecopd altpmata nrefstred epbodiment $@ phile guids 116/ for the canveyPr G 7,

it is to be %%ﬁ&%?&%&ﬁéeﬁqﬁﬂﬂ E’Bﬁ&gn{eﬁ{sfl %?F’Ptbég%b%hj% {e&t&{}?{{ he 30

illustrated in ar'e re al ne escrlp on o

al ternate enmbimdi wikslsg4,8 nef muplaﬂgo mahﬁbrlﬁh@nbeﬁ 18::byfa driie brhdket 8&tGhe of

referred enb nt 70 of
P ge wheels 84,86 can Eje coupled to, for example, an electromechanical drive (not

shown) to provide the movement force when required. Coupling of the
16 electromechanical drive to a wheel 84,86 can be effected by methods well known in

the art and therefore not shown in FIG. 7.

In the foregoing description, a conveyor having a variable width between at
least two tracks and a method for providing such a conveyor are disclosed. Only a
20  small number of embodiments are described. However, it will be apparent to one
skilled in the art in view of these embodiments that numerous changes and/or
modifications can be made without departing from the scope and spirit of the
invention. It is to be understood that the present invention should not be restricted to

the small number of preferred embodiments specifically described.



guide 16 for the conveyor 10 is illustrated. In this enbodi nent 70, a chain
72 is provided to translate a novenent force acting on the carrier nenber
18. The chain 72 is nounted to two sprockets 74,76 and coupled to the
carrier nmenber 18 by a 5 chain bracket 78. One of the sprockets 74,76 can
be coupled to, for exanple, an electromechanical drive (not shown) to
provi de the novenent force when required. Coupling of the

el ect r omeghani pamethbd \fér providingRy estkeloritavity & daridide Aidte Beebddyat 16Bthods
wel | known in the art and therefore not shown in FIG 6. 10 A second

alternate pref ﬁﬁdﬁdcl@ﬂ&&i@hf@ﬁ&diﬁ&u@ﬁg tHesstgpsife 16 for the conveyor 10 is
illustrated in FIG 7. In this enbodinent 80, a drive belt 82 is nounted to

two belt wheels 84nM¥angvtf o€ Quadteshd endvaBleCahdl @F daiMRicks 8o by cantlri ve
bracket 88. One of the wheels 84,86 can be coupled to, for exanple, an

el ect r omechani gRimbsér| $60d cadier mehdenbeing sy evuhkel BV §IMBS! sdi®gGideWwhen
requi red. Coupling of the 15 el ectronechanical drive to a wheel 84,86 can

be effected bybsmyhaipiedetd s&iaowatks or hheedidnt D a1 @b reeriBdr mhawn in
FIG 7. In the foregoing description, a conveyor having a variable width

between at | egahsveyde difcaiidiSreitiie fo aebhRGingQUireBlichvofEaRconvéyora conveyor are
disclosed. Only a 20 smal|l nunber of enbodinents are described. However, it

will be apparent togagme skilled in the art in view of these enbodi nents
t hat nunerous changes and/or nodifications can be made w thout departing

fromthe scope and apgrind s4ifi tideRs rélamentol @4th dthef and enhdvebypesiticit egid t hat
the present invention should not be restricted to the small nunber of

preferred embodiovabie trasReabitastallll partaisrol &1aeast Dn8.otferrRichad shrr traukevi di ng a
conveyor having a variable width between at |east two tracks, said nethod

including the gregpuseherits MeaN varBbrRiwid@ast one novabl e track of said tracks
to a carrier
wherein said mounting step includes the step of attaching said
movable track to at least two track mounting members, said track mounting
members being disposed on opposite sides of said carrier member,
said attaching step includes the step of positioning at least one guide
member against at least one guide track of said guide, said guide track
having at least some portion abutting said track mounting members during
said movement., and
said positioning step includes the step of coupling said guide member

to a set screw, said set screw being mounted to a respective one of said frack

mounting members.
9. The method as claimed in Claim 8, wherein said aligning step includes the

step of adjusting said guide member to thereby pivot said movable track

relative to said other track.
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menber, said carrier nmenber being slidably nmounted to a guide, said guide
being coupled to said tracks for novenent of said carrier nenber in a
transverse direction relative to a conveying direction of said conveyor;
and aligning said tracks relative to each other and thereby position said
novabl e track substantially parallel to at | east one other track of said
tracks for adjustnents to said variable width, wherein said nounting step

i ncludes Bhe strap cBhvéyor astidided M Blaif ) Abefoih kaRkadjBtiA§ MM8tindiydst r ack
nounting nenbers, said track nmounting nenbers being di Sposed on opposite

sides of said epfahkGor EBITRE saidSSdtsciw 36 hdtBby VaR EditadidRessuhe ofkgia Of
positioning at | east one guide nenber against at |east one guide track of

sai d guide, saigfidewhélfndriRglnst S boide &hck.east some portion abutting said
track nounting nenbers during salrd novenent., and said positioning step

i ncludes the step of coupling said guide nenber to a set screw, said set
screw being nounted to a respective one of said track nmounting nenbers. 9.

The net hod, as ghaigdRekyoP aflciifed in BRahal Wherlilsalidlinksg $icis imdldédes the
step of adjusting said guide nmenber to thereby pivot saird novable track

relative to saifbadk!Tef chlihtl sak? carier MR RN E ¥PleadSschd i £BE 1ddy Séraivm 2,
wherein said adjusting neans includes neans for setting said set screwto

thereby vary cesharaR&sibiRcbéaid ficdemeti iHeedRRbETo ABRVEARENTSICE, gui de
track. 4. The conveyor as clainmed in Caim1l, wherein said nounting neans

i ncl udes
5. The conveyor as claimed in Claim 4, wherein said coupling means includes
means for affixing at least one lead screw nut to said carrier member, said at
least one lead screw nut being arranged to coact with said lead screw for said

adjustments to said variable width.

6. The conveyor as claimed in Claim 1, wherein said mounting means includes
means for coupling said carrier member to a chain, said chain being arranged

to effect said movement in response to a movement force.
7. The conveyor as claimed in Claim 1, wherein said mounting means includes

means for coupling said carrier member io a drive belt, said drive belt being

arranged to effect said movement in response to a movement force.

11



means for coupling said carrier nenber to a | ead screw, said | ead screw
being arranged to effect said novenent in response to a novenent force. 5.
The conveyor as clainmed in Caim4, wherein said coupling nmeans includes
means for affixing at |east one |lead screw nut to said carrier nenber, said
at | east opimsl ead screw nut being arranged to coact with said | ead screw
for said adjustnents to said variable width. 6. The conveyor as clainmed in
Claim 1, wherein said nmounting neans includes neans for coupling said
carrier nenber to a chain, said chain being arranged to effect said

novenent 1N regpRBAReyLP HaviigY 8NMedHablOhidth BetwdBe MORMSY B ApackbisaRd in
Claiml1l, wherein said nounting neans includes neans for coupling said

carrier nmenber chveyoflintiv@edel t, said drive belt being arranged to effect
said novenent in response to a novenent force. 11 Cains 1 A conveyor
havi ng a vari abl e wiadjuyidyet ween at | east two tracks, said conveyor

i ncludes: a guide; a carrier nenber slidably novenent of said guide, said

gui de being coupleg é@ri&&hdmbéﬁglﬁ%bl&%ommtsa@fg@@,%a@?&iﬂ@fbeﬁ@”ber in
a transverse direction relative to a conveying direction of said conveyor;

nmeans for muntbiledto b&idtacks formdhent of 8614 dafricy dhémbéraifikebtramsveried
carrier nmenber; and neans for aligning said tracks relative to each other

and thereby pegbétiopneatidoraaREAng HR6HioR Wpshiabhwdybyy parallel to at |east
one ot her track of
means for mounting at least one movable track of said tracks to said
carrier member;
and
means for aligning said tracks relative to each other and thereby
position said movable track substantially parallel io at least one other track of
said tracks for adjustments to said variable width,
wherein said mounting means includes means for attaching said
movable track to at least fwo track mounting members, said track mounting
members being disposed on opposite sides of said carrier member,
said attaching means includes means for positioning at least one
guide member against at least one guide track of said guide, said guide track
having at least some portion abutting said track mounting members during
said movement, and
said positioning means includes means for coupling said guide

member to a set screw, said set screw being mounted to a respective one of

said track mounting members.

2. The conveyor as claimed in Claim 1, wherein said alighing means includes
means for adjusting said guide member to thereby pivot said movable track

relative to said other track.

10



said tracks for adjustnents to said variable wi dth, wherein said nounting
nmeans i ncl udes neans for attaching said novable track to at |east two
track nounting nenbers, said track nounting nenbers being di sposed on
opposite sides of said carrier menber, said attaching neans includes neans
for positioning at |east one guide nmenber against at |east one guide track
of said gui del6.sai Thgmicthedtas akmedimvClaign 25, wisasih ssidmdjusenig step irhudet ieg sai d
track nounting nenbers_during. said novenent, and said positioning neans

i ncl udes neans for SERAHIGHHE id t5t gapwdo thershyerary epniack pressie efisaid gpide set

screw bei ng nmount eglefBeRadafi %ﬁiﬁe\%ﬁ&pf said track nmounting nenbers. 2.

The conveyor as clained in erein said aligning neans includes

means for adjusting said guide nenber to thereby pivot said novable track
relative to said other track.. 10 16. The pethod as .claimed in.Cajm15
wherein sal d g%jj usiﬁ%ﬁ'eé)f’aﬁs FWBWH%]@_SCI?WE}{T’S‘Yl?eeﬁelesa’Qé’P?‘{%géﬁ’Pd?csl\é‘ieSﬁ%? ew to
thereby vary contagtp Bf &upHhEsHl cafefmaHibeeto JBIPRIeRIAIdIRId SELH vebde
track. 5 17. The method as clained in (aim1l, wherein said nountifg step
i ncl udes the st eparsngedimpefifesysaidmpvement inrespentsdo atpowwnieahfbrexr ew, sai d

| ead screw being arranged to effect said novenent in response to a
novenment force. 18. The nethod as clainmed in Caim1l7, wherein said

coupling stepi8.ncl DEemethde as dRifdEd Clhinl 7, whdiéin 3hid!c8aslingofié eRdesEEew nut
to said carrier nmenber, said at | east one | ead screw nut being arranged to

coact witW said | edep etatBwngst logst ane leadj sarsmauitte said cammienmembienlskid ahi dt h.
least one lead screw nut being arranged to coact with said lead screw for said

adjustments to said variable width.

19.  The method as claimed in Claim 11, wherein said mounting step includes the
15 step of coupling said carrier member to a chain, said chain being arranged to

effect said movement in response to a movement force.
20.  The method as claimed in Claim 11, wherein said mounting step includes the

step of coupling said carrier member to a drive belt, said drive belt being

20 arranged to effect said movement in response to a movement force.

13



19. The method as clained in daim1ll, wherein said nounting step includes
the 15 step of coupling said carrier nenber to a chain, said chain being
arranged to effect said novenent in response to a novenment force. 20. The
method as clained in Caim1l, wherein said nounting step includes the
step of coupling said carrier nmenber to a drive belt, said drive belt being
20 arranged to effect said novenent in response to a novenent force. 13
VARI ABLE W DTH CONVEYOR Abstract A conveyor (10) with a variable width
(28) between two tracks (12,14) and a nethod.(60) for providing such a
conveyor (10) are disclose =18 ' | i dably mounted to
a guide (16). Cuide (16) .?ﬁ%@}gm‘:ﬁ%@% novenment of
carrier nenber (18) in a transverse direction (20) relative to a conveying
direction (22) of conveyor (10). Track (12) mounts to two track nounting
menbers (30,32) integrally with sides of carrier menber (18). Set screws
(42) nount edAf)&r Jtack nmounti ng nenbers (30, 32) coact wi th guide nenbers
(36) that are "positioned agai nst guide tracks (38,40) of guide (16).
Adj usti ng gui de WEHQGﬁﬁebe@DO)M&ihQQva%ﬁbleSﬁiﬂﬁi/\%Sf Behve¥fl ERadR NI 21¢4) Mdassur e
of guide nenbers against gujde tracks (38,40). This thereby aligns track
(12) rel ati vengtgod 2%99 Koy prayidingrmgh & cpgreyar (10) awsidigclospd. A samiss e€l8)
substanti al | y: . ! t i . FIG 3
i ot Vi BRGAY Flouhatd Btk H8). Glac M) 12 LIRS Fackl 121143

10  movement of carrier member (18) in a transverse direction (20) relative to a

conveying direction (22) of conveyor (10). Track (12) mounts to two track mounting

members (30,32) integrally with sides of carrier member (18). Set screws (42)

mounted to track mounting members (30,32) coact with guide members (36) that are

positioned against guide tracks (38,40) of guide (16). Adjusting guide members (36)
16 using set screws (42) varies contact pressure of guide members against guide tracks

(38,40). This thereby aligns track (12) relative to track (14). When aligned, track (12)

is positioned substantially parallel to track (14) for adjustments to width (28).

FIG. 3 accompanies this abstract.
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