WO 01/ 69029 PCT/ CA01/ 00330 SECURITY BAR TRANSFER MECHANI SM ASSEMBLY Fi el d
of the Invention The present invention relates to a security bar assenbly
for a w mlow/@ozgoor 5 opening in a building. Backgroundpof/cabhsodsswventi on
There is a requirenent for security bars to be used in front of w ndows and
doors and particularly in front of storefronts and the |like. Such security
bars are 10 ne2EQURITY BAR TRANBFER MEGHAN: kY di ng. There are

various types of security bars and shutters avail able. For exanple, U S.
Pat ent E@E’ ﬂg957!1§%)and 6, 035, 917( Cohen- Ravi d) di scl oses security bar
assenbl 3 plurality of bars extending across an opening. The
bars have enﬂﬁe?\“@éeritﬂﬂén‘ti@nfiéial@s haisBsurity bar aBsemeRiRr A Windew Gcddst to
chain links that have inserts disposed therein which 15 cooperate with the
end dpor@peyHBg b7 atwddigr s to drive the chain. A drive mechanismis

di scl osed that noves the drive chain such that the bars slide, and
therefore cover, the opening. Summary of the Invention 20 The present

I nvent | Backyrovhdesthe Beedtibhy bar assenbly for an opening conprising a
plurality of_bars extendi ng between two channels, the two channels

posi ti oned ohlersrs Gosayirementirsesurithargiemendsed iIndrondaf vindewseadwi t hi n

t he Ch@ﬂﬂ'ﬁl :ﬂ_’ﬂﬁt' ' I | hed i 52%} over the
openi ng; ea% t'Wo 'gﬂéﬂggl '?Bﬂ‘;?/fgéawgg?rn%rr"uﬁ%ﬁ%ﬂ’gng’uhﬁffeﬁg“ ] o?ﬁ%“rglg chai n
i rii0s oneetisd tol ddtenbtdak idattenpts atoreebsildiegc Thefe ateevdrious types of sacurity

connectjon at, each end tq engage in chai links in the drive chains, the
engﬁge?b%fﬁélw ?h'ﬁ@;@ﬂ% -a%&??xaﬂﬁ?.feeg-égepﬁ‘f%j‘lo% 184 aé}ﬁ’ai nli nrs in
each o c : r st ance
apart 8048 T EECTRAED o e SoclrgoghEestihpict el RGeS LR & Py he
sane spesmd exterdinglactdss draopeningt Adedieramalve emdsrthahjeirteediiveychaing. 30ea

storage area, adj acent the openi agsociated wth the annels to retain
The. barkdt SiisrAtesrenected o chan Bk bed have fire i apoised HEERG N Rechant s
ar g 5pr ¥ddifafeQkith the end portions of the bars to drive the chain. A drive mechanism is

disclosed that moves the drive chain such that the bars slide, and therefore cover,

the opening.

Summary of the Invention

20 The present invention provides a security bar assembly for an opening
comprising a plurality of bars extending between two channels, the two channels
positioned one on opposite faces of the opening, the bars slidable within the
channels and having ends of the bars retained in the channels over the opening; the
two channels having bar drive chains having adjoining chain links guided within the

25 two channels; each of the bars having a connection at each end to engage in chain
links in the drive chains, the engaged chain links spaced apart a predetermined
number of chain links in each of the drive chains, and retaining the bars a
predetermined distance apart; a drive mechanism for moving the drive chains at
substantially the same speed to slide the bars in the channels over the opening, and

30 astorage area adjacent the opening associated with the channels to retain the bars
when they are not in place over the opening. Transfer mechanisms are provided for
moving the security bars between a stored position and a position in which the bars

engage the bar drive chain.



noving the security bars between a stored position and a position in which
the bars engage the bar drive chain. WO 01/69029 PCT/ CA01/ 00330 -2 The
present iwe@ensjoen al so provides a nmethod of form ng a secheTANOb@N330
assenbly in an opening including a plurality of security bars, the bars
havi ng retai ned ends extendi ng between two channel s on opposi ng faces of
the opening and slidable therein, comdrising the steps of noving drive
chains in gy it b t ' i i ng

i of mi ng aniieDreSeE etn A8 arcRReimad e R S3ECIRWB "D
engage agsehbilgin ahapenirigiksluding & @lutality »f sbaurily ost the Bars $tavivgrretaihedes
across the opening; feeding a second bar to engage in second chain, |inks
spaced eNgsrxiendingibetwern e channelsamoprpesirg faces efifbeapesingard alidabigs,

g  PUY s ; Sl i . i furth
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t he 5secghanngls) de dasechhins awrey adjpining pleainnipksleexing sppdsiing pstaineded i n

the present jnyention a nethod of form security . bar assenbly in an
openi ngefidﬁcq#@}/'%barfﬂ ghasge N wﬁtga@umn{l%a}%gmp @'”ﬁépéﬂﬁétﬁs s 15
engaged.ji i ' o j | i ; pposite
faces gﬁlildtg ﬁ?&g%%nﬂlhﬁg’ﬂigenrgﬁ%ﬁ%ggﬁpgﬁ@%ﬂg%%ggﬁﬁg%? ﬁgag;b ég‘gmo novi ng

t he drispaceda pedeterngoned esimberiaf chaimeinkadrarhdine éirst almain links, andst  bar
havi ng ends engaged i.p fjrst chain  links of the drive,chains sljdes across
t he ope‘fﬂ’ﬁ'@,‘“r@dﬂgngitﬁﬁ i HGInsn ¢ pngaging fusther baysdp Jurkigr, "hh‘%ﬁ a
seqgnd B3KE bl R AU OGN i abart LiniktheClectity bér siderfighal ns
sl ides Sg?;cgss t he openi ng, and ?urt er n%viﬁ% tklljg drievee chayii ns vviteh y

f urt hercdversthengeeyddgi n further chain links until the security bar assenbly
covers the opening. Brief Description of the Drawings 25 In draw ngs which
i llustrate enbodi nents of the present invention, Figure 1 is a front

el evational Th&isBRY provRRRY iRTRE BrdBuM: iflenfioRY hieBibdPbf RrmiRLH setirityar
assenbly with a drive chain in a side channel,
bar assembly in an opening including a plurality of security bars having retained ends
15 engaged in chain links of drive chains guided in two channels on opposite faces of
the opening and slidable therein, comprising the steps of moving the drive chains in
guides within the two channels until a first bar having ends engaged in first chain
links of the drive chains slides across the opening; continuing moving the drive
chains in the guides until a second bar having ends engaged in second chain links of
20 the drive chains slides across the opening, and further moving the drive chains with
further bars engaged in further chain links until the security bar assembly covers the

opening.

Brief Description of the Drawings

25 In drawings which illustrate embodiments of the present invention,

Figure 1 is a front elevational view showing one embodiment of a portion of a

security bar assembly with a drive chain in a side channel,

30 Figure 2 is a side sectional view showing a side channel and container for

holding bars with connecting links in a stored configuration above an opening,

Figure 3 is a side sectional view showing a side channel and container for



30 Figure 2 is a side sectional view show ng a side channel and contai ner
for holding bars with connecting links in a stored configuration above an
openi ng, wébgemeo 3 i s a side sectional view show ng a si decThannai3zand
contai ner for WO 01/ 69029 PCT/ CA01/00330 -3 holding bars with links in a
stored configuration below an opening, Figure 4 is a detailed front view
showi ng a drive chain and sprocket for3-engaging ends of bars, 5 Figure 5

isad i ¥ . j ] [,V. in.in a channel guide
connec?]ie%&'{‘g%aasrgg‘?dhg@‘% %gé%gs&%egi‘é\éncﬁﬁ@tﬁr%rﬁ;)g%géhsfig%@gai | ed secti onal
front view show ng anot her enbodi nent of a 10 connection between a bar and

a drive chain, Figure 7 is a detailed sectional side view show ng a further
enbodi ment drigdre dmadetailed freatwiem showing asdive chainaNd RRIAEKELIPIE gure 8 i s
a persp&ﬁ' i i ng bars connecting to side channels with an upper

cont ai ner d{g‘éﬁ%%ﬂhgge"ofﬁgﬂr ai sed bars above the opening, Figure 9 is a

det &i | ed front elevational view showi ng the ends of bars joined to chain

links and stored in a contaj ner, above the ening,, 20 Figure 10 is a
det ai | ed sectiOHiP 1% Bﬁ’e\tﬁ'@ SeRNA tOPh‘(ée‘@§g§ﬁ’éﬂﬂaatd”HEcﬂl?éﬂ] R CPBPNhsuri ng

bars fr @@oHﬁg@t(egqet&t@ér@({rog’ngg@gégm&t h chain links a predeterm ned

nunber apart on a drive chaln, ure 11 is an end view showi ng a
cont ai ner above an opening with bars and an escapenment mechani sm for

f eedi the b Nt ing.chain |links of dri hai bot id
of an open: o §1r 8 SEED SEBOA Rarld sBiuine FBreh Btigidat it *°°
endi NEIHneRtioR beRredn hibardPdbRbripseRaml Y Wi th flexible connection spacers

bet ween adj acent bars, Figure 13 Is a perspective view showi ng tape
fl exi bl e connecti on spacers,

Figure 7 is a detailed sectional side view showing a further embodiment of a

connection between a bar and a drive chain,

15 Figure 8 is a perspective view showing bars connecting to side channels with

an upper container to store the raised bars above the opening,

Figure 9 is a detailed front elevational view showing the ends of bars joined to

chain links and stored in a container above the opening,

20
Figure 10 is a detailed sectional top view showing the escapement mechanism
for ensuring bars from an upper container engaging with chain links a predetermined
number apart on a drive chain,
25 Figure 11 is an end view showing a container above an opening with bars and

an escapement mechanism for feeding the bars into opposing chain links of drive

chains on both sides of an opening,

Figure 12 is a front elevational view showing another embodiment of a security

30 bar assembly with flexible connection spacers between adjacent bars,

Figure 13 is a perspective view showing tape flexible connection spacers,



WO 01/ 69029 PCT/ CA01/00330 -4 Figure 14 is a perspective view show ng

cabl e flexible connection spacers, Figure 15 is a side sectional view
showi ng avboneme9 contai ner for retaining bars, 5 Figure RET/ICAIHNSBLE
sectional view showing a non-linear container for retaining bars, Figure
17 is a side view showing a bar drive chain and a storage drive chain wth
bars spaced apart according to a furthér enmbodi nent of the invention, 10

Fi 18 i som side Vi S T ) . _ | ed
foget her . orf BHE 4843 aBYaidtiBlind shofificfoale JBREI olrkubicpatery .
showi ng two bars with elongated anchors 15 overlapping and the bars

nestled together, Figure 20 is a schematic perspective view show ng the

i nt er mi t t entFigkre a5 isasihsestionst viewsshawing gdingar gentaingnfos reigininghBatse an
enbodi nent of the invention, 20 Figure 21 is a partial front elevational
view showi ng yet a further enbodi nent of the present invention wherein the
bar$ are angFigdreat6 tsa sideesegiionahgiewrstgwiang 22norslivearedomitaiedr feattamay front
view showing a drive chain which is not endless and stores the spare chain
| i nks HR&"een rods above the opening. 25 Figure 23 is a plan view showi ng a
bar transfer mechanismfor transferring bars froma drive chain to a
storage drive chain. Figure 24 is an isonetric view of the bar transfer
mechani sm shidignre 17 is gside vie@ stdwis@abargrive ehaim add @ stoegeodiritehehaparti al |y

br oken a sprocket s and chai ns of he drive chaip . and the storage drive
chai . W 0RE sRAqed BpAT SerRIBINAOA BNSK GRBRATRAT CEITCONVENtRE end wi th an
el gpgat ed WO 01/ 69029 PCT/ CA01/ 00330 -5 anchor for engaging a chain and a

feed slot for engaging the feed pin of a bar
Figure 18 is a side view similar to Figure 17 showing two bars nestled together

on the storage drive chain,

Figure 19 is a perspective view showing two bars with elongated anchors

15 overlapping and the bars nestled together,

Figure 20 is a schematic perspective view showing the intermittent drive

mechanism for the storage drive chain according to an embodiment of the invention,

20 Figure 21 is a partial front elevational view showing yet a further embodiment

of the present invention wherein the bars are angled across the opening,

Figure 22 is a detailed sectional front view showing a drive chain which is not
endless and stores the spare chain links between rods above the opening.
25
Figure 23 is a plan view showing a bar transfer mechanism for transferring

bars from a drive chain to a storage drive chain.
Figure 24 is an isometric view of the bar transfer mechanism shown in Figure
30 23, showing an exploded view of the partially broken away sprockets and chains of

the drive chain and the storage drive chain.

Figure 26 is an isometric view showing the top of a bar end with an elongated



transfer nmechanism Figure 27 is a top plan view of the bar end of Figure
26. 5 Figure 28 is an isonetric view showi ng the bottomof the bar end of
Fi gures 260 omem2®27, showi ng the difference in constructi orcDCAbHI@®38ked sl ot
on the bottom of the bar end conpared to the top of the bar end. 10 Figure
29 is a bottomplan view of the bar end of Figures 26, 27 and 28. Figure
30 is an isonetric view of an alternatbPve bar transfer mechanism show ng
chain |} | e Lde : L: h in |inks
el udet e dBe g Kothat ahly Ere o 0P b 4u o Wi Fel oS ABRLT o 21

al t er natransfeermrzetianent. of a bar end, having a single pin. Figure 32 shows
an alternative enbodi nent of part of a bar transfer nechanism having two
pl ates on either side of a chain drive sprocket, each plate 20 having a
recesses ada I i : ; i Description of the
Preferred Engrggfen%ﬁtlzgzsggc%?Fy féﬁgggggﬁgﬁ%ﬁi@}i@sﬁéhom in Figure 1 with
a plaurality of bars 12 25 spaced apart by connecting |links 14 which are

i nt erspaced hetween adj acent. bars 2. . The connecti inks 14 for t

adj acent bar 59 2B ds ?ht‘%‘?@%‘é@e‘ﬂe‘ﬁ m%&%m@% ﬁk@“q)@éflﬁﬂ%%%l 0
bars ab n | e e 12 are
R L e S e e R i
first spaoehkkto@paseditethedoprd tkpbackped. 22. 30 Figure 2 shows a section of
a security bar assenbly 10 positioned in front of an opening 24 in a wall
26. A storage area such as a container 28 is shown above the opening 24
andygf ol ded Seiiifd by iAot PldrlVisAUTe8E bafehd Bk Fighed 26, 2hoid 291 the VO
01/ 69029 PCT/ CA01/ 00330 -6 contalner 28. Figure shows a simlar
sectional view of a security bar assenbly to

Figure 30 is an isometric view of an alternative bar transfer mechanism,
showing chain links having curved outside edges, wherein some of the chain links
include a recess for engaging a pin on a bar end.

15

Figure 31 shows an alternative embodiment of a bar end, having a single pin.
Figure 32 shows an alternative embodiment of part of a bar transfer
mechanism, having two plates on either side of a chain drive sprocket, each plate

20 having a recesses adapted for feeding a bar end on to a chain.

Description of the Preferred Embodiments

A security bar assembly 10 is shown in Figure 1 with a plurality of bars 12
25 spaced apart by connecting links 14 which are interspaced between adjacent bars
12. The connecting links 14 for two adjacent bars 12 are interspaced between
connecting links 14 joined to bars above and below the two adjacent bars 12. The
ends of each bar 12 are inserted into channels 16 which have a drive chain 18 which
moves on a first sprocket 20 and a second sprocket 22.
30
Figure 2 shows a section of a security bar assembly 10 positioned in front of
an opening 24 in a wall 26. A storage area such as a container 28 is shown above

the opening 24 and folded security bars 12 with connecting links 14 are shown in the



that shown in Figure 2, the difference being that the container 28 is
positioned below the opening 24. 5 Details of the drive chain 18 are shown
i n Figuravdor/eoad i ng about the second sprocket 22 whi ch bp@rCani/esdes of
rotation projecting fromthe wall substantially perpendicular to the bars
12. Each bar 12 has at either end a projection 30 which passes through a
side slot 32 in the side of the channeb-16. The projection 30 has a disk

nb e f 1 ; i .t hj | h
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38 of tinat ghowe it FRjute 21the diffehende lgeih?ehéltﬁhércoméiﬁwzswpwi&danenabblew 42
acts to push the drive chain 18 away fromthe sprocket 22 so that the end

pi ece Ibedipesith24f the bars 12 do not interfere with the teeth of the
sprocket 22. The channels 16 are held to the wall beside the opening 24 by
bolts 44 and a snap-on cover 46, shown in Figure 5, 15 extends over the

chamnel 16. Detailsof theadried chéini 8 an'eﬁélmvabIryF|gUee:4dotm|ngtmadun$hedeemnd t he
bui | di ng, the cover 46 can onl y be reached fr r}‘teﬁ | de. rrw tiple
toot h cHHREkRtiZhwhishdiasan AXisifgatatiop RRPLEEHNG TORL! Tsuksentaly on e

proj ect QICB arttgﬂw%)ﬁats]f%hﬁ§cﬁ%r‘ﬁq1d%' C&ﬁeﬁ@nﬁ@ﬁ;rcﬁéﬁl ficpart the

20 exac ance SO engage in a Jacent ape ture t ween chain
l i nks S;ﬁS'assBIsethtough@dldpisicmz Bﬁthprsa&eof thehehdrmel 18. ﬂ'rhmplrcxjﬂetnnrﬁ;p ha¥ar eas

Fi re nd 6 show ns 18, th rocke

Cubet ordisk pamber 34 SnietaiRenid.Sh e Hakriz wintn e, ShaR5eIct, A8 Bias anegnd

e [ RFaR th
b 1 oeRe 38 IHACERERAS ROREPIAMTh Al Rierfire of dRHEAT IR BB LM Aliletham the
groove B® Aihaitgaideydd rrmricmm cmannel meiaber 428actShe past the deive 3baf 18 he bar

12 fit i thi h 9 d Idt th h it
wor e henway Hom eSsapakeah a0 A4tIRe Bad misckiae ah efih offhtPas 2 88 gl g e The
drive C.h?éﬁéré%/.MeSteé@%ﬁhé s%%a?etezrze THEEhdnt e 46 tdre tedd t3thedWaso t he

channel s 16 can be placed in the sides of an opening. Wereas Figure 1
shows cheside thengpéning 241y beltswdd@andaa snap-onrioyar 46 sshewm in pigusedct i ve vi ew

showi ng. g_secur ]y bar. AS5aDIAL WL oRALF16R SHLTerdB HI00EE bhlFe YRiG4 69029

the building, the cover 46 can only be reached from the inside.

A multiple tooth connection is shown in Figure 6 wherein the disk member 34
on the projection 30 of the bar 12 has two end pieces 36 that are spaced apart the
20 exact distance so that they engage in adjacent apertures between chain links 38.

The two end pieces 36 prevent the bar 12 from rotating.

Whereas Figures 4, 5 and 6 show the drive chains 18 with sprocket axes
substantially at right angles to the bars 12, Figure 7 shows another embodiment
25 wherein the sprocket axes are substantially parallel to the bars 12. A modified chain
link plate 38A is shown with an engagement groove 39 spaced away from the drive
chain 18. The end piece 36 of the bar 12 fits within the engagement groove 39 and
holds the bar 12 as though it were held in the chain link in the manner shown in
Figures 4, 5 and 6. The drive chain 18 and sprockets 20,22 are then turned through

30 90° so the channels 16 can be placed in the sides of an opening.

Whereas Figure 1 shows connecting links 14 between bars 12, Figure 8 is a

perspective view showing a security bar assembly with bars 12 and no connecting



-7 links joining the bars 12 together. This is possible because the opening
Is not too wde and the bars 12 cannot easily be pried apart. Figures 9,
10 and 1Wobl/emey ate the nechanismfor the shutter assenbCyCcahpoussi n
Figure 8. The drive chain 18 as shown in Figure 9 rotates on the first
sprocket 20 which is an eight tooth drive 5 sprocket having one tooth

m ssing. Every time the first sprocket/20 rotates and the missing tooth is

open, t r ejecti 12 es in a
comnectl s TR fEhats 12 1obBhdy ThiCk'misiti b EE e SRtning s FEEBECS | T
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chaidns siBockétinayingones bhaoth missiagdiveey timaf theFRsi sprodketv2irdigtes apebthenot or
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sprocket Thus, rotatio e drive shart 52 rotates I rst
spr ockethe dpening a$ theedrigé dbaiof1& mevepandury the sprhekett2hnéhg missiag dootbv es

th hai 18 at tly th d that the b .12 in .
Subst ark the SPrabish 21 ks thnl 2P BT Fidys athw T 6 piedé € Shadaing
chaion lihake cRbint Ik 38 b¥ theCliecHdin 180 THE BiS€ 3pRIREE 206Rked6N akie?dd ached to

the drive bevel gear 54 and has a notch 58 to engage the projection 30 of
a bar 2hichin turalis drivere by driven bevel gear 8. iAdeve shaft 52 extendsyaerass dre whi ch

inth nbodi t sh ' t. Qi . ab th ' iti d
above (LIS Beviself o aR AL B VORISR SndWE ineRERe Gefiez R, "
sl ot 6Zdrvearsy 4 gewur nitlbivihdt ahh Yota#d |n eififertdi@ctss a shid@the\bar! 1D8criogs at es
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of the drive shaft 52 rotates both first sprockets 20 on either side of the opening in
the channels 16 and moves the chains 18 at exactly the same speed so that the bars
12 remain substantially evenly spaced apart when they are engaged in individual
chain links of the drive chain 18.
20
An escapement wheel 56 is attached to the drive bevel gear 54 and has a
notch 58 to engage the projection 30 of a bar 12. Initially the bars 12 are stored in a
stored configuration which in the embodiment shown is a container 28 above the
opening and positioned above the cross shaft 62. A guide strip 60 guides the bars
25 12 into a slot 62 where they individually fall. As the escapement wheel 56 rotates the
projection 30 of the first bar 12 is engaged by the notch 58 which moves the bar 12
down until the end piece 36 of the bars 12 engages in the connection aperture of the
chain link 38 that is positioned on the sprocket 20 at the location where the tooth is
missing. This applies for both sprockets 20 for both drive chains 18 on either side of
30 the opening. As the drive chains 18 move downward, the projections 30 of the bars
12 fit into the slots 32 of the channels 16. The escapement wheel 56 continues to
rotate until it picks up a second bar 12 and lowers that in the slots 32 of the channels

16, at the same time each end piece 36 of the bars 12 fits into a connection aperture



m ssing. This applies for both sprockets 20 for both drive chains 18 on
either side of 30 the opening. As the drive chains 18 nove downward, the
projecti waoB&®oed the bars 12 fit into the slots 32 of ther/chanomsses 16.
The escapenent wheel 56 continues to rotate until it picks up a second bar
12 and lowers that in the slots 32 of the channels 16, at the sane tine
each end piece 36 of the bars 12 fits-8nto a connection aperture WO
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t he escape wheel pi cks up the 10 projections 30 of each bar 12 and
di sengab%songﬂe’t cgae WB6 fromthe drive chain 18. The bar 12 is raised

and pushed into the cont ai ner 28 pushing other bars wupwards. The contai ner
28 is preferably lined with soft material to reduce the noise of the bars
12. As the Mnmimmmmrﬂmdm@c@an&m the appkeite direbiéors padees of

th t h h ' 9, 10 d

1T uct rheEachpEent HhERTER Then it S e eseaname B iheel E ke iR REr
empdi BBjectibRs @,ertsfaédafhrbﬁaz amdtéengageé tHNERd Pricesé frienPpedme cﬁlam same
mechanismas is illustrated would be used for feeding individual
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of the container 28.
15
Whereas the mechanism shown in Figures 9, 10 and 11 illustrates the
container 28 being on top of the opening, in another embodiment the container 28
may be positioned below the opening. The same mechanism as is illustrated would
be used for feeding individual horizontal bars 12 to engage with the chain 18.
20 However, there is a spring mechanism (not shown) provided to push each horizontal
bar 12 up to ensure that each of the projections 30 engages in the notch 58 of the

escapement wheel 56.

In further embodiments, the security bar assembly may have the bars 12
25 substantially vertical, with the channels 16 and drive chains 18 at top and bottom. In
this configuration, the engagement of the bars 12 in the drive chains 18 does not rely

on gravity.

When connecting links 14 join the bars together, the escapement wheel is not

30 essential providing the first bar 12 is always retained in a chain link 38 of the drive
chain 18. The sprocket with one tooth missing only allows the end piece 36 of a bar

12 to engage where that sprocket tooth is missing. With the mechanism shown in
Figure 4, a chain guide 40 pushes the drive chain 18 out from the sprocket 20,22 so



25 substantially vertical, with the channels 16 and drive chains 18 at top
and bottom In this configuration, the engagenent of the bars 12 in the
drive chavesi/d®2goes not rely on gravity. Wen connecti nBCT/icAkB00530 j 0i n
the bars together, the escapenent wheel is not 30 essential providing the
first bar 12 is always retained in a chain link 38 of the drive chain 18.
The sprocket with one tooth nmissing onBy allows the end piece 36 of a bar

in ' QUPLeg kel gl ARLOEKReRA ki I plet o't Bl TEEGRIRT <o

sprockeih 26hia lisk 38Dthé @RN2ThACTA EAN 1H 3dLhaninh bitiertdpaciny ocket teeth do
not interfere wwth the end piece 36 of the bar 12 engaging  in a chain |link
38 of t#EaRgeentsRIePregdedn In png arpbodinentPhigses0 §‘ﬂf§b?§éhata?h°z!‘ﬂ’g'@nents are

prov! defigld'aOhf SEBAHdIPR e irind o2ttt adoriglion BRI of sk it ar e
position In each o e so-called connection apertures or spaces In 5 t he
cEai5n Ihtih!eltshlajﬁr&‘s:(inwga&p[rﬁgqﬂﬂgb 20 etr@peéfeaaﬁw mdam_@I@f pléast am}i hmc;]\mgitlrrmeisz th
the <chain |I S ) us eventing the en | eces of the bars

engag! AR BKE R fiusiRTRKC0 B QFbeiAgs SROTINEGars§2 SngRaIGL B et ved

number ik $8128Y spt e@eg{l&%sa’m%qorehe%é@lﬁﬁéfoenembnof ERSinRks abariddigng paced

apart the predeterm stance as t cannot engage in the chain 38
| i nks viherdriviehehai,ibe bare 1R aratspdced @pAridha eredetbodinedrdistancasistheyn t he

predet er mi ned di stance art__is shown i Fiqure 12. I.n this enbodinent,
t he con‘faoﬂ"H’ZP"Qég?én ﬁﬁ‘gﬁq{nﬁq«a"%&r Ohelrg tF§ pﬂ'&é?ﬁedﬂ%ﬁtedbel ow t he openi ng
undgy the second sprocket 22. 15 The sprocket 22 is a truncated sprocket,

that is to say, a sprocket with the tips of the teeth 22A renoved. By
havi ng t r uncAnetter eatbodimast tonvajntaindbe peedgterrnimedadistance apariistshomndnf er e

with the tee 2A.. \Wereas a, truncated ocket. i ho for t.hi
enbod RIS 12517 D Ergeineat oo ShRlelierct Boerintie Rz i bbb Eed may be
used orpelahitAEiplenitR] ¥ndértAkRegbhd@pratiket 22. shown in Figure 4 may be used
to nove the chain away fromthe sprocket.

15 The sprocket 22 is a truncated sprocket, that is to say, a sprocket with the tips

of the teeth 22A removed. By having truncated teeth, the end pieces 36 of the bars
12 do not interfere with the teeth 22A.

Whereas a truncated sprocket is shown for this embodiment, a sprocket with a
20 missing tooth as shown in Figure 9 may be used or, alternatively, chain guides 40, as

shown in Figure 4 may be used to move the chain away from the sprocket.

Flexible connection spacers 80 are shown attached to the projections 30 at
each end of all the bars 12. The spacers determine the predetermined distance
25 between the bars 12 when they are across the opening, but fold as shown in Figure
12 when the bars are moved across the opening into the container 28 so they are
able to nestle up to each other. When the first bar 12, which is never disengaged
from the drive chains 18, moves up, the spacers 80 pull the adjacent bar behind it to
engage in chain links of the drive chains 18.
30
As shown in Figure 13, the flexible connection spacer 80 is a tape with holes
82 that fit over the projection 30 at the ends of the bars 12. In another embodiment

separate tapes of predetermined lengths are attached between adjacent bars 12. In



Fl exi bl e connection spacers 80 are shown attached to the projections 30 at
each end of all the bars 12. The spacers determ ne the predeterm ned

di st ance waobetoeeeen t he bars 12 when they are across the pperAangoosbut fol d
as shown in Figure 12 when the bars are noved across the opening into the
container 28 so they are able to nestle up to each other. When the first

bar 12, which is never disengaged frdflthe drive chains 18, noves up, the

spacer Sg. I | ' Lt ' i igiks of the
a1 ve cranRS tenedfagt BBkt i #0ry = dable FRETREIBUGR RIS E 2.y
80 is ahkanejastibhs B0latshe 8Ads bfithd barsovzr Sehecreivojlemips@6 Blloagh thecemahds  of
the bars 12. I n another enbodi nent separate tapes of predeterm ned |engths
are at t Riepes 3pserbenhthegabie spPagelr80 tomainaindhe digignoe betweemtg Barsst?. - 10

Fi gure [ folgly! §,g‘; ' L LS ugh a
hol e 84#1§Hré ? ﬁé“%%jtﬂlét% |o§)nsI éa?ﬂ?iéé@gﬁyqsaﬁg;‘]é? ﬁgs Eg%'sréfggﬁlgfé%e HZ'&“?EW cl anps
86 tohr othegreihhdigure 160slemes tHibcordainee 28lshapelise thpttter b&S dre pusitivnedn t he

di stance between _khe bars 12.  Figure 15 éhovvé t he contai ner 28 shaped so
that tHeekiparly, Lhe cpplaingrAkig nasitioned bejoyiBe OPENING 37FROWB Rhows t he
cont ai n,elpugég,'ghaped so that the bars are positioned non-linearly. The

cont ai ne I's positioned below the opening as shown in Figure 12. In
Figures 17, 18 and 19, another enbodi nent is shown which has a second 10

set of drive chains referred to as, storage.drive chains, 90. These storage
drive chainsln '59%%17;)6& %m%ﬂéaamwhﬁr ﬁ@?%%dﬂrﬁe?tffé QP’V”dWh\‘PB NasR SECAH ei t her

adjqacendett ik [%Or' ?é%f& hé ! I NBe QP 8frage Afive@hhinsoned
adj@geﬁettdggjr@gc%tgl sgr ocC e%o éZ)%SRgg %\'f@ﬁ?ﬁghggg\é@ng. Ien ther gen_bo“éi ment s
shown, 9Mare positikred irlire with the bac dtivel chaips dkeitheradjadanithe firgtisgieakel 2, so

the sprocket. teeth do not interfere with the 15 connections bet n the
dr ve CABPRSIARRT Shevs ik oRaningicE Apsitiongs FHiaeeyos Seco s SpoReheZ aach end
to fit pdloitHe cpePiny. 34 tAE drSodiRRMEsRovR, e sHheMkets Brd bl Wimchted sk
menbers 34 on the ends of the projections have el ongated anchors 92 which
have  sprockets as shown in Figure 12, so the sprocket teeth do not interfere with the
15  connections between the drive chains and the bars 12. The bars 12 have projections
30 at each end to fit in side slots 32 of the channels 16 as shown in Figure 5. Disk
members 34 on the ends of the projections have elongated anchors 92 which have
four protrusions 94 in line to engage in apertures of adjacent chain links. As shown
in Figure 19, the anchors 92 have a width less than half the width of the space
20 between link plates in the chain link, and the anchors are arranged to overlap so that
adjacent bars 12 have anchors offset so that the bars can be retained together when

in the container 28.

In Figure 17 the bars 12 are shown spaced apart with a first bar having the
25 anchor 92 spanning between the bar drive chain 18 and the storage drive chain 90.
When the bars 12 are moved into storage, the bar drive chain 18 moves the anchor
92 so that it engages with the storage drive chain 90, this chain is driven
intermittently and it moves just sufficient for the top anchor 92 to clear the bar drive
chain 18. Then, as shown in Figure 18 the next bar 12 is moved up and the anchor
30 92 of the lower bar overlaps the anchor 92 of the first bar so the two bars 12 nestle
together. Thus, when the bars are stored they are all nestled together on the storage

drive chain 90.



four protrusions 94 in line to engage in apertures of adjacent chain |inks.
As shown in Figure 19, the anchors 92 have a wdth | ess than half the

wi dt h of whel/epace 20 between |ink plates in the chain |ip&T/cCandosbe
anchors are arranged to overlap so that adjacent bars 12 have anchors

of fset so that the bars can be retained together when in the container 28.
In Figure 17 the bars 12 are shown spakled apart with a first bar having the

charn 0. WOIROERE 5%k R, Dahefdiny Bl Aty sl il 12

noves t & igpeditnedP3bove bhbélow thergrpasg, thé Btdrage slriveah@irtg weovasai n 90,
this chainis driven intermttently and it noves_ just sufficient for the

top anchigrmitiently feeding theedasasodhe @achersa92 engageriea the sotigishh Fi gure 18
th ' d : t , |
e ne el o T TR 180 B0 A6 SReEoPhe U5 d R BN et F ugr | 20

whers t hig dvearpearte erisore thdthiry space betwermsbardi.&Qdied hamben of khaisitimkags
drive chain 90. WD 01/69029 PCT/ CA01/00330 -11 To lower or raise the bars
12, depaM@yadhegamesdenethe ARCRINGr age drive chain 90 is positioned above
or bel ow the opening, the storage drive chain 90 noves intermttently
feeding the bars so the anchors 92 engage into the continuously noving bar
drive chai n Eigurde is atsshenidtierderspactive vieve bf theedsve mephadisnv ord¢haibar 90 5
is arranged tq ensure that the space .between rs, i.e., . the nunber of
Chain | EChaia TEATLIE FREAGEAET SIS SoNE 1o a0 ieg TEadt A8 AR o o
scheymat j i2f 9,00/ RYsR St UBES ik Y8ak A021B IR the Frdtd chai n
18 and Itn éﬁgogéig ea\é?ioyerﬁgﬁaésn@ﬁ(ﬁ\émdq{nuﬁ gures%i%arang _18.r An ?LOI

i nt er meskcaing sprackets @022 béthevbartdrivecehain.nAoustedmittentglsive geer segméntve t he

(11 5L Siog RBIRSTMeBEA D % Raient o2 aPblave SNERan RBRBER AT
R o oS8 WG aRe lype crpnaf 0 Wehueiten Lieupe Ml o
100 andkéyssl ta tbatinlermediatevgean 108 apddiasi aneldubld0avhich is positioned above
15 the intermittent drive gear segment 104. A locking dog 112 is attached to the
intermittent drive gear 106 and only permits the intermittent drive gear 106 to rotate
when the intermittent drive gear segment 104 meshes with the intermittent drive gear
106. At all other times the intermittent gear locking dog 112 cannot rotate as it is
prevented by the periphery of the locking wheel 108.
20
The drive mechanism as described may be a gear drive motor to rotate the
drive shaft 52. In a preferred embodiment a brake is included with the motor so the
bars 12 cannot be shifted when the power is off. In another embodiment a manual
rotating crank arm (not shown) may be provided so that if there is power failure the
25 Dbars 12 can be either lowered or raised manually simply by rotating the drive shaft

52.

Furthermore, for emergencies, a clutch or release pin may be included
between the gear drive motor and the drive shaft 52 to disengage the gear motor
30 from the drive shaft 50. This allows the bars 12 to be pushed up or down as the drive
chains move freely. The drive chains 18 rotate on the sprockets 20,22 and when
each horizontal bar comes to the ends of the drive chains 12 it disengages from the

drive chain 18 and either falls onto the floor or, alternatively, falls into a container



15 the intermttent drive gear segnent 104. A | ocking dog 112 is attached
to the intermttent drive gear 106 and only permts the intermttent drive
gear 1l06wooretad e when the intermittent drive gear segne@l/CAOH0MIBEhes
with the intermttent drive gear 106. At all other times the intermttent
gear | ocking dog 112 cannot rotate as it is prevented by the periphery of
t he |1 ocki ng wheel 108. 20 The drive meElZani smas described may be a gear

drive nt a

br ake r@éé)érlncfﬁ'ﬁ%gggmﬁ%b? ﬁlcu%tegﬁbé%\ﬁ{etﬁtgg%ééé;ﬁ,%ﬁé gnno{mg aef{?&%pgg when t he
pover i gp@iihg fomarfeaidnigen@Dok searitp bamassemblydt prefegalsly ptdceal on theot

shown) may be provided so that if there is power failure the 25 bars 12 can
be eit h'@ﬁ'dﬁd%feﬁr ailding @ﬁl'@té@p%rﬁﬁglr‘loye%'%ﬂﬂew gebphihengPeiénari ve shaft

52. Furﬁ.ltéﬁﬁgp . for emergencies, a clutch or release pin may be included
bet ween e gear drive notor and the drive shaft 52 to di sengage the gear
not®@ 30 fromthe drive shaft 50. ThIS al | ows the bars 12 to be pushed up
or down as the drive chal ns nove freel é.mThe rive chains 18 rotate on the

Zpr ockets 20Figpresma3 {eHgh é’&c‘HUﬁEﬁtP?é‘rﬁ' live embedirngnt ofa kARsfehr ¢ he.
rrve Crl?t% énlg% for tl%in%f‘é"rﬂﬁ % ﬁQ'BFt\D§en dfiV & Bhaim d'and s Szﬂ'u?gg%gghl S

onto the oor or, terna nto a contal ner
PCT/ CAOCtheOMB3fated EEr\bMaedt rtgans;ﬁexrartrh%@w priovidear withiacidh mefet amn pin #2321, t hus

provi din n esca opening for an,. . Th ity b nbly i
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an alternative enbodi nent mechani smfor transferring bars 12
bet weentransferadizail? fignarvesthaimd8 to Istnrag@@nve ichaitrh@0.i Thesstatieneaf transfer

oo et bif 4403 s R ek o B e, "
130, lever arm 136 and lifting arm 138. Lever arm 136 is pivotably connected to back
plate 160 at lever arm mount 162, and is pivotably connected to transfer arm 130 at

15 arm joint 164. Lifting arm 138 is pivotably connected to back plate 160 by lifting arm
mount 166. Arms 130, 136 and 138 are in turn actuated by cam wheel 140. Outer
groove 142 in cam wheel 140 accommodates lever arm pin 146 provided on lever
arm 136, so that rotation of cam wheel 140 moves lever arm 136 as lever arm pin
146 travels in outer groove 142. Similarly, inner groove 144 accommodates lifting

20 arm pin 148 provided on lifting arm 138, so that rotation of cam wheel 140 moves
lifting arm 138 as lifting arm pin 148 travels in outer groove 142. The motion of lifting
arm 138 is communicated to transfer arm 130 by transfer arm pin 150 which travels
in lifting arm groove 152. Cam wheel 140 is driven by drive wheel gear 154 via
transfer gear 156, shown in phantom in Figure 23. Cam wheel 140 may be adapted

25 todrive storage drive chain 90, and drive wheel gear 154 may be adapted to drive
drive chain 18, as shown in Figure 24, which shows drive chain sprocket 168 and

storage chain sprocket 170 in exploded view.

Figures 26 through 29 illustrate a bar end having elongated anchors 92, for

30 engaging drive chain 18 and storage chain 90. As an alternative to the chain transfer
mechanism illustrated in Figures 17 and 18, the bar ends of Figures 26 through 29

are adapted for use with the chain transfer mechanism of Figures 23 through 25. To

engage transfer arm pin 132, the bar ends are provided with a top feed slot 172 and



10 Transfer armpin 132 engages a bar end, as shown in Figures 26 through
29, to transfer a bar 12 fromdrive chain 18 to storage drive chain 90.
The noti omoof/edoeansfer arm pin 132 along path 134 is actpar/edobyo3sz
mechani sm conprising transfer arm 130, lever arm 136 and |ifting arm 138.
Lever arm 136 is pivotably connected to back plate 160 at |ever arm nount
162, and is pivotably connected to trahdfer arm 130 at 15 armjoint 164.

Lifting.ar | Sty LEd m
rount | SR EORRAT BRI {81 Hich GIINEN el aligplB6 Y Shdagiiflotrahticr ot g
Quter ¢32tyear¢Bar n2butvebestorddgé drive ehmanrgd eadIbav elriveromain 18 lidtitheovi ded
on lever arm 136, so that rotation of cam wheel 140 noves | ever arm 136 as

| ever aff®PIOR. 146 travels in outer groove 142. Sinilarly, inner groove 144
accomodates lifting 20 arm pin 148 provided on lifting arm 138, so that
rotation of cam wheel 140 noves |ifting arm 138 as lifting armpin 148
trawel s i n obigere §0ahowslatRaltdinative tonfiguwhtibn far thg links in 488 ichaimotBumi cat ed

to transfer arm 130 transfer armpin 150 which travels. in lifting arm
P oova Whish Sdeplates 152,05 SAgh Gk Pa e Ser ek i Caamaton. grhich  angt or

gear 1560t siibol8Rient LinEtbiitict s V8 URARls B aRudAdARs ed 25

to drive storage chain rive wheel gear 154 nmay be adapted to
drive sprocketct88.1in 58ch am erhbediment Fpeniodic links maydie provdediini whichisiden

sprocket, 168 d stor ain spr t 170 in, expl oded view FEiqures 26
thr oughPats 18851 B dbul B7acRSs RS Thatdd adbBird Resotaie iud it
enggpi Ngg@ bh\Ae BareRdd S IRBPeftRN2ES dFldichalf18 favaRr #bLRE ALE\sprécket he
chain transter nechanismillustrated in Figures 17 and 18, the bar ends of
Fi gur es1@8, with bargh12Stacked abdaptdsivefsprocket 168t harsht2 whilbperiodieallyf ke

e TRl TR 8 0 o A GPOR 5L SR Pt et "
PCT/ CAO3¢é&Yidsiddatel 8 sridpiht 1. E&é%‘é’ Pmsomol?rﬂay wafiatableMd Riilitte rAgedthest t o be

engaged by transfer armpin o carry bar 12 between storage drive
chai n 9against side ptates d82h&imilarly, chane¢lipies 18dimaybe satatableitg fiaeilitate shows an

al t1e§ na}n'o\//gmce?mr{ %Jér%']télé)%for the links in drive chain 18, in

In alternative embodiments, as for example shown in Figure 32, one or more

circular rotatable cam disk(s) may be provided beside drive sprocket 168, wherein
the cam disk 188 has a recess analogous to recess 184 so that cam disk 188

20 functions in the same way as side plates 182 to achieve the same result of admitting
bars 12 into engagement with drive chain 18 (somewhat analogous to the function of
notch 58 in escapement wheel 56 shown in Figure 11). The geometry of recess 184,
or recess 200 in side cam disk 188, may be varied to facilitate handling of side pin
180. In an alternative embodiment, as shown in Figure 31, a single bar-end-pin 186

25 may function in a similar manner to both side pin 180 and channel pin 181.

Figure 21 shows a security bar assembly wherein the ends of the bars 12 are
connected together with a pivotal sliding bar attachment 120 that can have a single
pin assembly for connecting to a chain link 38 as shown in Figure 4, or a multiple

30 connection as shown in Figure 6. This permits the bars 12 to be zig-zagged across

the opening.

Whereas the drive chains 18 shown in the other Figures have been shown



whi ch side plates 182 of each |link have a convex arcuate conformation
which provides a snooth exterior curved surface as drive chain 18 noves
around dweoel/6®py ocket 168. In such an enbodi nent, peri odPcT/CADK&I3BERY be
provided in which side plates 182 are provided with a recess 184 that is
adapted to accommpdate side pins 10 180 on the bar ends. In operation, as
drive chain 18 travels around drive sﬁVbCket 168, with bars 12 stacked
above dgj ' P i t
engagenioting A Lt ot Esccol sprobfir 2 30bie E ICR ShERN
accomuoditeeclaini18A whithli8dot 8ndiespi Wssihgle drive sprocketa20bisepositidraad af that e

novenment inst side plates 182. Simlarly, channel pi 1 may be
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Figure 11). The geonetry of recess 184, or recess 200 in side cam
188, naso He hansi Biateostbrad a$ clase thgeitier ag possibialeThe sprad@t 20A pulls the

I . nbqdi .sh ' ' i ngl - o]
my 1 otV BAT SESRA AR oblb 1% B e PeBERTa BRARIER [ 711
Fi gwr e 2dadihpbtviectethierbdry 42ar assenbly wherein the ends of the bars 12 are

connected together with a pivotal sliding bar attachment 120 that can have
a single pin assenbly for connecting to a chain link 38 as shown in Figure

15 to be si ol BasgelEABES S FRY BRL R BroVbies AL & dunard SuREn a8  snown
in the @vRingfrhaybesetrav@bhedor kampleV\6y BGEIfPRNBA IATA €pAAY RRARMed shéft,
rotating about first sprocket 20 second sprocket 22 in Figure 22 there is

shown awithithe endsaf therepvesingeadapied i cempa da thendistalpastien piesspaeiket 20A
IS oS! lr)élpgses%n%ly,t#a?example by hooks. Alternatively, the cloth may be provided in or

around the bars 12. For example, bars 12 may be threaded through pockets in the
cloth, so that the cloth provides a screen that does not allow one to look through the

security bar assembly.

20 Various changes may be made to the embodiments shown herein
without departing from the scope of the present invention which is limited only by the

following claims.



top of the channel 16 and the drive chain 18A has the end pieces 34 of the
bar permanently attached to chain |links 38 spaced a predeterm ned nunber
of |inksvwoapesr? The sprocket 20A is a truncated sprockepCEoAbH@3BEEt h dO
not interfere with the end pieces 36 of the bars 12. Wen the bars 12 are
noved up into the storage area 28 the internediate chain |links of the
drive chain 18A fold up as shown in th¥ Ffigure, so the bars 12 are stored
as cl oswaéeg_g\tlnpr as possible. The sprocket 20A pulls the drive chain 18A
down feeding the bars 12 across the opening and provided the 10 spacing
bet ween1t he Aaesufify. bartusseatbly i wiyerlelr thastsangibymeaeliahisnpcompeeds aidam a cl ot h
covering. The cloth covering may be retractable, for exanple, by being
rolled on a §|§ki1§§-'@e@%@éacmagqptewf%fe@ral@%agr 8hd ORgo@ ERinng adapt ed
to connect to the distal portion of the security 15 bar assenbly, for
exanpl e by hooks. Alternatively, the cloth may be provided in or around

t he Bar 2. 12. Theseeurdtyiiat asbamblyiaf chayn Hewhbraiadesl cahr diskls ptiasteddstoian t he

cloth, so that the cloth provides a screen that es, not allow one to | ook
Chrough” s he SReeket Hhe BHICCKSLEMRTES SA1AFraandiedel Ghg cBSAIRRIGe; o t he

enbodi nment s ,hﬁg\@h =Y ] ' it omthe scope of the present

I nvention V\/n;a(I: | saﬁivﬁ‘{hegl\@oél%ygiﬁjteﬁ?%?gﬁamﬁ ng clainms. WO 01/69029

PCT/ CA01/ 00330 -15- WE CLAIM 1. A security bar assenbly, wherein the

transf eg. mechAardrsferanaphamies for aasscudtystkarlSehivly ghereiretresseaditpbad f or
feeding a bar end on to a chain. 5 2. The security bar assenbly of claim1,
whelki n t he @ssAnablyiconprisesaaceEt Rarg driygpdyicbar dHe §B?@ew@@r%né%es a
drive chain i ' he | sqked
onto the chaﬁ%ﬂs@?ﬁfk&?‘ r% 2%8 8?%%%3%?%%'? %{S %ﬁg@%ﬁy g‘?élg’s%ﬁ@ng éy,édg
wher ei n t he platas afeyadspted 10 eagagetiie seaurjly baess security bars driven by a
bar drive chain, wherein the transfer mechani sm conprises side plates on
the bar drive chain, and the side

4. The transfer mechanism of claim 3, wherein the side plates have an external
15 convex arcuate conformation for engaging a side pin on the security bars, and
wherein periodic side plates are provided with a recess adapted to
accommodate the side pins on the security bars to admit the security bars to

engagement with the drive chain.

20 5. A transfer mechanism for a security bar assembly, wherein the security bar
assembly comprises security bars driven by a bar drive chain and a storage
drive chain, wherein the transfer mechanism comprises a transfer arm for

moving bars between the bar drive chain and the storage drive chain.

25 6. The transfer mechanism of claim 5 further comprising a cam wheel operably

linked to the transfer arm to actuate the transfer arm.

7. The transfer mechanism of claim 6, further comprising a lever arm and a lifting
arm, wherein the lever arm and the lifting arm are driven by engagement with
30 the cam wheel, and wherein the transfer arm is operably connected to the

lever arm and the lifting arm.

8. The transfer mechanism of claim 7, wherein the transfer mechanism is



pl ates are adapted to engage the security bars. 4. The transfer mechani sm
of claim3, wherein the side plates have an external 15 convex arcuate
conf or mmtwo@n1/6%e9 engagi ng a side pin on the security barspCraadol/ed3ar ei n
periodic side plates are provided with a recess adapted to acconmodate the
side pins on the security bars to admt the security bars to engagenent
with the drive chain. 20 5. A transferl@echanismfor a security bar
assenbly, b rs driven
by a bar drlgﬁegﬁgﬁa}} %ﬁqarfleg&éﬁ {c% %)hre a(grlieVe %ﬁaﬁ,\ﬁ/«‘e@g C eia?wwhég%rn fﬂ{dntsm%f er
mechani sm cogivers@ith ahé daneiceainar m f or novi ng bars between the bar drive
chain and the storage drive chain. 25 6. The transfer nmechanismof claim5
further conprising a cam wheel operably linked to the transfer armto
actuategt he ﬁ'fa@%‘}m@fer%g& d;znlsrﬁlff §|ﬁ1”§f\ﬁﬁe fi’%”ﬂréﬁ@ffﬁf afrh"i’é &AdédJ\Fvgﬁ
corrpr|5| ng a l'ever arman trn arm erelrn ev arman t he
i ft5 ng ar m maesfdr amarpnh)ymdngageomw bsirg bre pbvided witmadeed|slotefod wher ei n
the transfer armis. o rab}¥ connected to the lever armand the lifting
arm 8. The €PSARPQtheHaRSIr @ dHNc| ai m 7, wherein the transfer nmechanism
is WO 01/69029 PCT/ CAO1/ 00330 -16 oper abI y connected to the drive chain,
so that the transfer nechanismis driven with the drive chain. 9. The
transfer mechanismof claim5, wherein the transfer armis provided with a
5 transfer armpin and the security bars are provided with a feed slot for
engagi ng the transfer arm pin.



