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{54) Title: SECURITY BAR TRANSFER MECHANISM ASSEMBLY

(57) Abstract: A securily bar assembly hasa

. plurality of bars that exfend across an opening
and have ends joined to drive chains. The bars
may extend between two channels positioned
on opposite faces of the opening, and may be
slidable within the channels. The ends of the
bars may be retained in the channels and the
ends may have connections to chain links in
opposing drive chains which are spaced apart
a predetermined number of links to keep the
bars a predetermined distance apart. A drive
mechanism may be provided for moving the
drive chains to slide the bars in the channels
and a storage arca adjacent the opening as-
sociated with the channels to retain the bars
when they are not in place over the opening.
Transfer mechanisms are provided for mov-
ing the security bars between a stored posi-
lion and a position in which the bars engage
the bar drive chain.




ends may have connections to chain links in opposing drive chains which
are spaced apart a predeterm ned nunber of links to keep the bars a
predet erm ned di stance apart. A drive nmechani sm nay be pndSegiedibérotsaovi ng
the drive chains to slide the bars in the channels and a storage area

adj acent the opfSBECURITY- BAR TRANSFERNMBCHAMSNEASSEMBREYai n t he bars
when they are not in place over the opening. Transfer nechanisns are

provided for nopv- ing the security bars between a stored posi- tion and a
positiommrs engage the bar drive chain. 13 Septenber 2004
SECURI TY BAR : Y. Fi I nt.l The, present
I nvention reﬁ_méggﬁa'w %@gigggee%'wbg'b%%éraﬁbﬂgﬁ(W'hgékgr& Ani ng
in a buipheghitg; in% Baikdiggound of the Invention There is a requirenent for

security bars to be used in front of windows and doors and particularly in
front of storefronts and the like. Such security bars are needed to deter

break i | Il ding. There are various types of security
bg’rs an 0 tdsOﬂH In ; In For exanple, U S. Patent Nos. 5,957,181 and 10
6, 035, 917( CoMtrer&iya dequirsrhbasRP seearity bars ha beasme Bl ftctt of Mahddey and

plurality of bars_ extending across an opening. The bars have ends that
j oi n t od@Prs/and pariiculariy i freat olstarefeonds endribetlike. Byichraaonrity haes argat have

i nserts,di LD -\ Lot ' bars
o ari vaCPABAFSelet BiEhR it BHE ot ARG ey The8 e RS ohtetilftve
chai n shals &hdishutterdavailable. deor examnplee UeS oPatertWis. 5,957,181 and

10 6,035,917(Cohen-Ravid) discloses security bar assemblies that have a plurality of

bars extending across an opening. The bars have ends that join to drive chains. The

bar ends are connected to chain links that have inserts disposed therein which

cooperate with 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,
15 the opening.

Summary of the Invention

In accordance with a first aspect of the present invention, there is
provided a security bar assembly comprising, a plurality of security bars driven by a
bar drive chain, and a transfer mechanism comprising a cam disk having a recess
20 adapted for feeding a bar end on to the drive chain.

In accordance with a second aspect of the present invention, there is
provided a transfer mechanism for a security bar assembly, wherein the
security bar assembly comprises security bars driven by a bar drive chain,
wherein the transfer mechanism comprises side plates on the bar drive chain,

25 and the side plates are adapted to engage the security bars.

In accordance with a third aspect of the present invention, there is
provided 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

30 between the bar drive chain and the storage drive chain.



15 the opening. Sunmmary of the Invention In accordance with a first aspect
of the present invention, there is provided a security bar assenbly
conprising, a plurality of security bars driven by a bar 1sisgpembéedong and
a transfer mechani sm conprising a camdi sk having a recess 20 adapted for
feeding a bar end on to the drive chain, In accordance with a second aspect
of the present invention, there is prdvided a transfer mechanismfor a

i b
security bar) é@dﬁ'a)‘lce"Wﬁﬁ gf fﬁél“ v%séﬁ&%f mﬁ%ﬁ‘?‘@tﬁ ans Feéf ﬁ:’enrrsachanl sm

security bars rrven by a bar

conpr i sprovidels apekem:wﬁyd:uart assdrablydforvan opelnm% %nmmbm%eaqaldmilgd oft es ar ef
adapted to en e ,the secyr bars. 1 n accordan Ir as ect o]
the pr cSQSHTYY HaBgRven 5&/@3?84 rgve ey PR @ Soragman e 2 ChaEnaRA s ron

sgcurit

S8eur | hBRnAPENRSnHIRY et Hin R3SHG Y bohabRasE T SO By
wher ei namndhthe smnageldrme@ham smconprises a transfer armfor noving bars 30

bet ween the bar drive chain and the storage drive chain. 13 Septenber 2004
-2- In accordance with a fourth aspect of the present invention, there is

provided a Sﬁpdéd:ébdé?ﬁfe \@ﬁﬁ%ﬂﬁftu ééﬁfec@@fﬂ@@@r@@eﬁqﬁﬁéhﬁbﬁgthé‘eﬂéura' ity of

security bars driven by a bar drive chain and a storage drive chain, and a

t r ansf eprovided ehaacyritycoapassemdply for ansﬁmn:agmompnsmg rayphuality ot ween t he
n_acceordance w th, a f.i

bar d d

napect e bars BBleh B Ahe e Bhalfcand GansPe B RabRRI BriprGind St el
for an ﬁm 56 R BEF HEVEehaid, WheFéhithe skfe plagsiaid ¥danes tdreﬁg%@etthea bar
drive chain, and a transfer nechanlsn1conpr|5|ng side 10 plateS on the bar

drive cﬁ%fFUflty\bﬁé‘ﬁel n the side plates are adapted to engage the security
bars.

In accordance with a sixth aspect of the present invention, there is
provided a security bar assembly for an opening comprising, a plurality of
security bars adapted to operably engage a plurality of drive chains, and a

15 transfer mechanism comprising a fransfer arm for moving bars between a
plurality of drive chains.

In accordance with a seventh aspect of the present invention, there is
provided a security bar assembly comprising a transfer mechanism in
accordance with the second aspect of the present invention or in accordance

20 with the third aspect of the present invention.

An example embodiment of 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

25 over the opening; the two channels having bar drive chains having adjoining chain
links guided within the 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

30 at substantially the same speed to slide the bars in the channels over the opening,
and a storage area adjacent the opening associated with the channels to retain the



I n accordance with a sixth aspect of the present invention, there is
provided a security bar assenbly for an opening conprising, a plurality of
security bars adapted to operably engage a plurality of dnB8epteinber2zo04and a
15 transfer nmechani smconprising a transfer armfor noving bars between a
plurality of drive chains. In accordancg with a seventh aspect of the
present invention, there is provided & security bar assenbly conprising a
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i nvent i for. mavingthensiecudtylluats hetveerh atsterqal pesiion and emositforpinavhide she

security bar ass I or gn.opening conprising a plurality of bars
ext endi 8“%@99%@%ﬁﬂ%ha}éﬂ%ﬁﬁ%ﬁ*@y the two channel s positioned one on
ogposite faces of the opening, the bars slidable within the channels and
havi ng ends of the bars retained in the channels 25 over the opening; the

two channel s Thawd:x@@nplarerabodithaHi 2ilstsphividetoa asktabl idworﬁﬂﬁ{; 4 séduiiypbat!i ded
within the two channels; each of the bars having a connection at ‘each end
to engagesembbhinian epemisgiincludiagd plealiy of securiti bassdag bare havingl retaiged
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bars, t Bgnfifing Mg thédRve*Mains and engaging further bars in further chain links

15 spaced the predetermined number of chain links apart until the security bar assembly
covers the opening.

Ancther example embodiment of the present invention also provides a method
of forming a security bar assembly in an opening including a plurality of security bars
having retained ends engaged in chain links of drive chains guided in two channels

20 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 the drive chains slides across the opening, and

25 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

In drawings which illustrate embodiments of the present invention,

Figure 1 is a front elevational view showing one embodiment of a portion of a
30 security bar assembly with a drive chain in a side channel,



ends extendi ng between two channel s on opposing faces of the opening and
slidable therein, conprising the steps of noving drive chains in guides
within the two 10 channels, the drive chains havi ng adj oi n3 Sgptefndémzoos nks;
feedi ng opposing retained ends of a first bar to engage in first chain

| i nks of the drive chains so the first2par slides across the opening;

br edet or mi ndolho8 AstiEREEAI YT sRBfiTed Siie cREBnaPBR Binlinerfar
cont i nuhollin®bargwith&omhieeing liske i aRtbretd GREIardtion Atssvedan Dpehirfgir t her

chain links 15 spaced the predeterm ned nunber of chain |inks apart until
the security bar assenbly covers the opening. Another exanple enbodi nent

of the prese i t,] Vi i ity bar
asserbly i n Lo UBeH T SReaRoRar Rl T A e, Ban il Fride R o

retai ned ends engaged in chain |inks of drive chains guided in tw channel s
20 on opposite faces of the opening and slidable therein, conprising the
steps of noving the drive chains in guides within the two channels until a
first bar having ends engaged in first chain Iinks of the drive chains
slides across the opening; continuing noving the drive chains in the

gui des until a second bar having ends engaged in second chain |inks of the
drive chains slides across the opening, and 25 further noving the drive

chains with further bars engaged in further chain links until the security
bar assenbly covers the opening. Brief Description of the Draw ngs In
drawi ngs which illustrate enbodi nents of the present invention, Figure 1 is

a front el evational view showi ng one enbodi nent of a portion of a 30
security bar assenbly with a drive chain in a side channel, 13 Septenber
2004 -2b- Figure 2 is a side sectional view show ng 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 showi ng a side channel
and contai ner for



" 13 Septenber 2004 -3- holding bars with links in a stored configuration

bel ow an opening, Figure 4 is a detailed front view showng a drive chain
and sprocket for engaging ends of bars, 5 Figure 5 is a défaptembies20f¢i onal
- top view showing a drive chain in a channel guide connected to a bar
across an opening, Figure 6 is a detailged sectional front view show ng
anot her enbodi mrent of a 10 connecti on*between a bar and a drive chain,

Fi gur e héldiag dadewath litksSA e stoned céhﬁ@wéitiawbﬂwmamogeﬁihge} her embodi ment of
a I gur

connecti on between a bar and a drive chain, 15 8 is a perspective
vi ew showi ng bars connecting to side channels with an upper container to

store the rai. ars ave, 1 he,apeni,ng,. Figure 9 i.s a detai]ed front
el evati onal (’F\}j@%@H:‘ba/i(ﬁga'téﬂeftr@'ﬁhg'gmsnigf"ggjaoaﬁﬂ\é%c@%n andSRTockelder and st or ed
in a ceRpahimey emdPBebaRe opening, 20 Figure 10 is a detailed sectional top
vi ew showi ng the escapenent nechanism for ensuring bars from an upper

corﬁ ainer engaging with chain links a predeterm ned nunber apart on a
openi ng v £iGiee B Selillel il ioRahIoR BENSRICHI ot CHAELRRAIG T RETATSI nt o

D 5 B e B s O Y, ot her embod ment. of = securi fy 30
bar assenbly with f|exible connection spacers between adjacent bars, Figure
ggp; S 2 Pel BREEIAR & ueHiRABERBnE RO vigW dhowing Anothar ambaaimant of &

10 connection between a bar and a drive chain,

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,



Figure 14 is a perspective view showi ng cable flexible connection spacers,

Figure 16 is a side sectional view showing a |linear container for retaining
bars, 5 Figure 16 is a side sectional view showi ng a non- 3 feptemberi20diner

- for retaining bars, Figure 17 is a side view show ng a bar drive chain and
a storage drive chain wth bars spaced apart according to a further

enbodi nent of the invention, 10 Figure-48 is a side view sinm'lar to Figure

T SO 10 ol TS e o SR B B 0 e

over | appi ng and the bars nestled together, Figure 20 is a schematic
perspective view showing the intermttent drive nechanismfor the storage
drive chai n &igurediSip 2 sidersestibndl viewtshowing a lineae containerdor Fetginingdarss a
partial front elevational view showing yet a further enbodi nent of the
present invention wherein the bars are angled across the opening, Figure 22 -

i's det ai | egt; t 4 M ; ] | ' ' i :
end?jess and g:tl res“t)[iszé E%&%@ﬁ&%’?@?ﬁ%@?ﬂ?ﬂ ;m.(')é(?s?%adg‘(t)%/@bf Fl%ﬂ %[t)éé‘ﬁl‘nr?g 25
Fi gure Bars,s a plan view showing a bar transfer nmechanismfor transferring
bars froma drive chain to a storage drive chain. Figure 24 is an isonetric
view of the bar transfer mechanism shown in Figure 30 23, show ng an

expl oded Vi ey; of ot fiisPRLILAidW shb A ?‘;[]‘)‘é("f‘)ﬂ_rﬁard?ﬁhfééﬁd adlofdt Bav@khate

drive chain afd the storage c})fll ve Figure 26 is an 1sonetric view
showi ngwithébarsspated dpart asudrding Ho arfusthen gattediirbantSeftheribeentt®)4 - 5- anchor
for,_engaging a chain and a feed slot for engaging the feed pin of a bar
trdfsfer mechanism ' '

Figure 18 is a side view similar to Figure 17 showing two bars nestled together

on the storage drive chain,

Figure19is 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



" Figure 27 is a top plan. view of the bar end of Figure 26. Figure 28 is an

| sonetric view show ng the bottomof the bar end of Figures 26 and 27,

showing the difference in constriuction of the feed sl ot of3Eerteiben2fis of

- the bar end conpared to the top of the bar end. 10 Figure.29 is a bottom
pl an view of the bar end of Figures 26, 27 and 28. Figure 30 is an =~ -

i sonetric view of an alternative bar tr@nsfer mechanism show ng chain

l'i nks hgyj tSi ' : Mgl i ncl ude
2 1 cces aFS i eKEHoid F LAERES e Blcfict SRR W BHBNDALE e ot v
enbodi nrahsfer nedanisnd, having a single pin. Figure 32 shows an

al ternative 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 oo f i - har n hal Description of the
Preferred Enﬁ@gﬁﬁﬂ'é aifage@%'l)%f%e%ﬁ"%g%%e#g%@u%Q?hown in Figure 1 with
a plaurality of bars 12 25 spaced apart by connecting |links 14 which are -

i nterspaced between adjacent bars 12. The connecting links 14 for two
adj acent bar Eigupe 28ds ian ispmetiicvenshovdng the hattom efithei barseniof Biguses 26

b b ' dj t . Jh ds, of h 12
oS Lo 2 B M e RSB P 88 s oSS 2
first Sﬁéﬁéﬂ@bo%a@é@t@tlﬁe@r&tﬁéw%ﬂﬁ_ 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
andf ol ded s | pbans .12 with con ting links..14 arg.shown i the 13
Se;c)lpenber 20 @HF%E%dg%tbaqtf%p%wg gtﬁflge:?agﬁ&gsol%}lgpmq g§ iﬁ@f‘p tal vi ew of
a security bar assenbly to that shown in Figure 2, the difference being

that the container 28 is positioned below
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



" the opening 24. 5 Details of the drive -chain 18 are shown i'n Figure 4
rotating about the second sprocket 22 which has an axis of rotation
projecting fromthe wall substantially perpendicular to fHh8epiamber2804 Each
. bar 12 has at either end a projection 30 which passes through a side slot
32 in the side of the channel 16. The projection 30 has a disk nmenber 34
to retain the end of the bar 12 withi A6-he channel 16 and has an end 10

[ 36 t hat tends t i t t. I n,. t ' ' 8 of

Phe. dr icoptaRsr 6. FRIUTE SRAPYS LS Hulek sePHotRI V" arasneft FaRBBreBl sl st o
h t i ' i t ' 36

B eaciy 3 S B B e e P ot 22

The chahedpenk 24e 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 channel 16. As
the channel 16 is preferably placed on the inside of the building, the

covgr 46 ca AT Eral 5 | Ao e | on
i's ghovvn inr?lajggﬂgrlg?g’léf\ﬁfe}?é;?ﬁa{m%ﬁ;Sh%ﬁﬁﬂ?%@er@hét?ﬁggproj gg‘_‘fon 30 of
t he barsptdcket22 whichrithspar aris Gfarotatian projectingdeomdbarwalt sgbstantiallyct

di stance so that they engage i | acent aperiures between,.chaj i nks 38.
Tlhe t weshangrulag o ﬂé BF%\/%%t IE%?@%?JF' zléa? ggﬁ{tﬁ%& e ﬁ'd?fm&"é‘ww}‘iﬁh‘r es 4,
5 and rd ' : . ey ri ght
ol os HESSER thichod Yfe(sIc 32 in the Lie TROLHERnEN 6, ThaoREeR doha al ! O
spr ock elislanraniverc3 4 toordtaini thel énd phithel bar 12 withinetheackanriel 16 and has @ endi n

link plate 38A i h .t h t 39. f nth
ar 10e” robee A6 dbet @m0 Bl SACYGNTT S s of B oRALIr 8 o1 18 e S8 B
“hol | ; : : P
Phe nartter Adlgi 6hide 40' F Bwdroirclthéinpb axdichs fFpdsh e BRvE eRam 18 o
20, 22 aiveay frem therspedckétraRisd ti3ht the el piece S6anfreach ebtheadbantselddadel in the
- ¢ Cna. Fi : . _
bar o 1 anteriRg MINNE Jegih GEPeRROPEE 22 cAneRBRnRG 16 Btk bl T 88 WL erory
Wi th bgfRide i Shling 245F bbiS 443nef R sABBSSn 8R4 46, shown in Figure 5,
15 extends over the channel 16. As the channel 16 is preferably placed on the inside of
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 rptating.

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 parailel 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 | S possi bl e because the
opening is not too wde and the bars 12 cannot easily be pried apart.
Figures 9, 10 and 11 illustrate the mechanismfor the shii¢ Beptemberafpsy
. Shown in Figure 8. The drive chain 18 as shown in Figure 9 rotates on the
first sprocket 20 which is an eight to9th drive 5 sprocket having one tooth
m ssing. Every tinme the first sprockef 20 rotates and the nmissing tooth is

open, fihRs foidingi thehats 12 tohbthep! Thieis Possibleltevaueathe penihg isHitddg@ss in a
. connection aperture in the chain link 38 and is then conveyed across the

openi nyide anddhahars 1&@3nnoisam/be priesLapart. hE:gmea@kdo [1Tilustratesthey

tooth Is.sh re cI ure 10 th the end
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gear 50. A drive shaft 52 extends across the opening ween the two drive
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sprocket "2 Thus, rotatio he drive s 52 ro
sproc kthesopemol asi theedrivs chrinf 8t movep andund the sprockeh20ndhe rmis:smgiomﬂves
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Subst anniiae pratienas & sholih ek tleaRn Figyrear wifighe &nd piéce 3B AnuRging
chgg n fh@clﬁfn tifR wdwtﬁembrbh%ﬁa 180 maﬁfmem zm-éﬁéteé%n'a%a@hhached to

the drive bevel gear 54 and has a notch 58 to0 engage proj ection 30 of
a bar whichiniturmis grivereby ardriven tmvel gear 80. iAduive shaftde extehdg aceassthewhi ch
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the projection 30 of the first bar 12 is engaged by the notch 58 which
noves teeopriing2 Onisitheuend of theediveishal ds azhiverbeved gpar 54 thateengages i n t he

C O CHHCAAIH LI Gl 507'6h the axle 48 to drive the first sprocket 20. Thus, rotation -
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 52. 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 5§8 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 Jowers 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



chain link 38 that is positioned on the sprocket 20 at the |ocati on where
the tooth is mssing. This applies for both sprockets 20 for both drive
chains 18 on either side of 30 the opening. As the drive th&estember 2084 ¢
downward, the projections 30 of the bars 12 fit into the slots 32 of the
channel s 16. The escapenent wheel 56 g%q;inues to rotate until it picks up
a second bar 12 and lowers that in the“slots 32 of the channels 16, at the

sane tigfy &R ImRCbtﬁh@Qﬁisaﬁngqmthoﬁﬂmrs oh2hé sprocket 20a This centinues aptk t ur e
13 Septenmber 2004 -8- of a chain link at the m ssj ng t oot h 33@{!’{ on on the

spr ocketl dfthe tiars 1bate spresdapart acss the opgringA4 for ap &t apart

across the .0 | 24., For k : e it N pi ece 36
W epigeatzth fieri BREs 3BaT bR T PreRREERE e iky T 8RE, 1P T oot
drive Se%ﬁs&.ﬁieﬁv drheRjIR téSRtdRVEI SpTbEKEt MitVOrkefooth nsipsing Tyotidés 4" tspacing s. -
In a further enbodi nent the speed of the drive chain re,gresents 2" ,per :
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t he opposite . diyectio s does the escapenent wheel 56. The notch 58 in
the cocsEeRaRothABLANds0

b‘fncks up the 10 projections 30 of each bar 12 and
di sengages the end piece 36 fromthe drive chain 18. The bar 12 is raised

and pushed into the container 28 pushing other bars upwards. The container
28 is pref el\Mhien raising the bars; dhe diise shaim moyes dntheopprsitealicrctiopy as geegar s

12. As the b 12 d f
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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 individua! 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



escapenent wheel 56. In further enbodi ments, the security bar assenbly may
have the bars 12 25 substantially vertical, wth the channels 16 and drive
chains 18 at top and bottom In this configuration, the éa§epfembert206f t he
- bars 12 in the drive chains 18 does not rely- on gravity. Wen connecting
links 14 join the bars together, the egcapenent wheel is not 30 essential
providing the first bar 12 is always ré&ained in a chain link 38 of the

drive giga'g @%@,%rolshstlt%@wab%t Mté%@‘ﬁnﬁ% Bnmrpgécdéﬁgs ohitre Bat 99%rigagimyd.

- pi ece ar t o engage ere that sp ket tooth I's mssing.” Wth
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18 out fromthe sprocket, 2Q,22 so 13 Septe r 4 -9- tha he sprocket
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Fi ghir e the chvain fioks 88 0Tée ploge R0 Erefpréfecalsly meadd oefiplastinandimovepeti tivees or
spaces in_5 the chain links 38 The. plugs 70 ?FE'e preferably made of plastic

: h l A p ;
and nowhai links g8, thugaraventingstheeend piegep 36\Rfthe bars A2 enaaging ind cbeing t he
bars 13 o] LA | ' : '
pr edet (qa'rn %ﬁdﬂ%ﬁgglr@(}ﬁ ggirlllgt?sn#? %ﬁ&%ﬁgbﬁhﬁgﬁlﬁgﬂ’e{r %g GQ?W@*Z aaﬁanr,t ag%neg bars
12 ar e thealrive el tthelbarpn2dee epaceddpartsthepredetermired distance astlmge i n
t he chain 38 Iinks,\/\/r}'eﬁre the plugs are Loce?t ed. 10 of her enbodi nent to
mai nt aiGRNNGE epgage i ihg ehain J8dnkshersdhe luISRWIRCAIRA. Fi gure 12. In this
en%pdi ment, the container 28 to retain the bars 12 is positioned belowthe
openi ng under the second sprocket 22. 15 The sprocket 22 is a truncated
sprocket, t hanother embzeaiment topnairitain the thedétermines disfancecaparnt ihsi2éwn in

: By having .t d teeth, th d pieces, 36 of the bars 12 d
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below the opening under 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 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 @ 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 puli 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 atiached between adjacent bars 12. In



Whereas a truncated sprocket is shown for this enbodi nent, a sprocket with
a 20 mssing tooth as shown in Figure 9 may be used or, alternatlvely
chai n guides 40, as shown in Figure 4 may be used to rmvé3§ﬁée'@hﬁ‘2ﬁ%way
- fromthe sprocket. Flexible 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 distance 25 between the bafs 12 when they are across the
opent NGrightd 14,08 M6 LAnkEidH S cer é’@ls"ﬁ‘éﬂglb%&%%hﬁﬁmmﬁ\lﬂb BaniRss the
openi ng o t’he contarl ner are able to nestle up to each
ot her . tibegrojcbtions Botatithe ehds offine bar$12.eﬁe|t sdresren@mmissﬂhmugl'htbecend/e

engage ARG ab RepHigdectain sharer 80 dhmalatalbtheWRleite RRpaRe ERATS 123, ( he
flrexi b'ﬁgﬁ@ﬂ@%bb@% the ofitai t%ésﬁars ‘%g“lh%thlhlécﬁ 1zgé’retmélt|6héd fiNEArt he

proj ecti e en n ano er enbodi ment sepdr

tapgs Cthemiﬁdﬂg&IrmMOW£ﬂm d:rmtamraat stedped $ethatdhe bafs aes pobmnsedz

13 Sept enber 2004 - Figure 14 q{Lexi bl connectlo qpacer 80 is a
cabl e dn-kneayly hTf&;gﬂn@'ﬂfdl?@ '54395#'% b%'PBﬁ EORETINGAS AW Mends of the

bar s l?Fggél?t‘l crew clanps 86 through the end pieces 36 secure the cable

spacer fai ntai n the di stance between the bars 12. Figure 15 shows
the container 28 shaped so that the bars 12 are p05|t|oned linearly 5
therein. Figure 16 shows the container 28 shaped so tha bar s are ‘
positi oned IndnounescH: 1. anme9c%@t£'ﬁﬁ§mt2@'m§“b!§s$m% 6@%?&3 ni ng
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the bar drive chains 18 either adjacent the first sprocket rogbgto tioned
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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 §. 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 t_he anchor
30 92 of the lower bar overlaps the anchor 92 of the first bar so the ftwo bars 12 nestle
together. Thus, when the bars are stored they are all nestled together on the storage

drive chain 90.



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 32Seftemher 2084nnel s
- 16 as shown in Figure S. Disk menbers 34 on the ends of the projections

have el ongated anchors 92 whi ch have Agur protrusions 94 in line to engage
in apertures of ~adjacent chain Iinks. showmn in Figure 19, the anchors

. h
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intermygt i t just, suf ficient for the top anchor 92 to clear
the bar® I@%p%iﬁeg Wnaqgss%ﬂpeﬁ@gshom in Figure 18 the next bar 12 is
noved up and the anchor 30 92 of the | ower bar overlaps the anchor 92 of

the first bar so the two bars 12 nestle together. Thus, when the bars are

stored they Eigél'%?.ll) lmeﬂchematmqmrbpectme view ofttheatyive rdECN@'nGhﬁloﬁ tdbad 3
r _or raise the bars dependi ng upon whet her - t he

Sept 2004 1
ste gr gggﬁ {Yﬁ i ﬁé d %V\Pt?r %?’E'Y%ﬁ'éﬂmaﬂw By ElQé’I"@ﬁv"?t?é‘ Pen\ig, the
t
Snehop aEhnedicts Qehr 100 TRYSRes With ™ SonribislnEPeaiia' Y iiF s Br
i nt er nisecend smeom ohmesbarrdrgm @haln.e Pahmtem@iﬁeﬁt dﬂvagéaﬂwﬂnéﬁt ensure

the saRAa8 TGEE InEGRL Aitne inBirneieitoas 10vand fves andpebmitiant ariva of
t Eg Wﬁr gear Faﬁmcq ghgﬁé tﬁéﬂgtd?age dﬁbé\&ﬁaﬁ‘@b N APirdSnitBht ReR VAN 40gYE chain
keyed 1o the |ntermed|ate gear 100 and has a cutout 110 which 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 1086 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 sh'ifted 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  bars 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 562 to disengage the gear motor
30 from the drive shaft 60. 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



10 internedi ate gear 100 neshes with a continuous drive gear 102 to drive-
..the first or second sprockets 20,22 of the bar drive chain. ‘An
“intermttent drive gear segnment 104 is fornmed integral witd Reptember2004
.internediate gear 100 and drives an intermttent drive gear 106 which
drives the storage drive chain 90. An intermttent |ock wheel 108 is keyed
to the internediate gear 100 and has a cutout 110 which is positioned above
15 the internmittent drive gear segment 192- A |ocking dog 112 is attached
tothe intermttent drive gear 106 and only permits the intermttent drive
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brake is incédjﬁq,ggnwrﬁ%ﬁat}&gﬁptor so the bars 12 cannot be shifted when the

power is of f " Tn another enpbodi nent a nmanual rotating crank arm (not
shown) mgy be provided so that if there is power failure the 25 bars 12 can

be either lowered_ or raised manually sinply by rotating the drive shaft
52. Furthernore, FigHres%3 fupugb29 ilugraleat alitermative sanbndimeny oba transfeied
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by a mechanism comprising transfer arm 130, lever arm 136 and lifting arm
138. Lever arm 136 is pivotably connected to back plate 160 at lever arm

15  mount 162, and is pivotably connected to transfer arfn 130 at 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 1386, so that rotation of cam wheel 140 moves lever arm 136 as

20 lever arm pin 146 travels in outer groove 142, Similarly, inner groove 144
accommodates lifting 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 iiﬁing arm 138 is communicated to transfer arm
130 by actuating pin 150 which travels in lifting arm groove 152. Cam wheel

25 140 is driven by drive wheel gear 154 via transfer gear 156, shown in
phantom in Figure 23. Cam wheel 140 may be adapted to drive 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.



operating nechanism 5 Figures 23 through 29 illustrate an alternative
enbodi nent of a transfer nechanismfor transferring bars 12 between drive
chain 18 and storage chain 90. In the illustrated enbodi A2Reptemperdf0édr arm
- 130 is provided with a transfer armpin 132 which in operation noves about
a rotational path, shown by 10 doffed lines 134. Transfer armpin 132
engages a bar end, as shown in Figures-128-through 29, to transfer a bar 12
fromdrive chain 18 to storage. drive chain 90. The notion of transfer arm

pin 132 al ong pat i j r.Si [ fer arm
130, lever arm lﬁgéﬁ% ??Frﬁﬁﬁgﬁ?@“%ﬁ%‘% {géggﬂg?‘%\lwpbasf%jo%'&%@'s :
connected t @2 dskemyading Hei0e ahalre 8 randy stofdgamhith 906 2As aRdaltenativeta ey
connected to transfer arm 130 at armjoint 164. Lifting arm138 is

pi vot abl y cé&habttrabsies meganigrailustsdedin Figuread7:and 18.the barssidseebs 130,

wheel 140 aE et O @T I UBRABIE Ry v e sl Trgnstel Rigersiioy °
that rotati @lﬂFﬁﬁur@@fBMh@@hgzﬂﬂg, W@ﬁgﬁé@é%néfémalﬁﬁpiﬂsl@thé‘b%rr eAEREN 146
travels in outer 3roove 142. Similarly, inner groove 144 accommopdat és

lifting ar mppovided avitiy atepitepdoslot 172iang! ar m 138, so that rotation of cam
wheel 140 noves lifting arm 138 as lifting armpin 148 travels in outer
groove 142. The notion of lifting arm 138 i's conmunicated to transfer arm
130 by actuating pin 150 which travels in lifting arm groove 152. Cam wheel
25 140 is driven by drive wheel gear 154 via transfer gear 156, shown in
phantomin Figure 23. Cam wheel 140 nmay be adapted to drive 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 13 Septenber 2004 -12A



Figures 26 through 29 illustrate a bar end having. elongated anchors 92,
-for engaging drive chain 18 and storage chain 90. As an alternative to the
chain transfer mechanismillustrated in Figures 17 and 1813 Shetetwaer 29ds of
“Figures 26 through 29 are adapted for use with the chain transfer nechanism
5 of Figures 23 through 25. To engage _t{ﬁ_nsfer armpin 132, the bar ends
are provided with a top feed slot 172 ahd 13 Septenber 2004 -13 a bottom

feed sl atbattom feedislatf17dhieabhaf evhickpte ddaptebco dromsshdey by transferarms pirpi n
132 to 3rr§ bar 12 between storage. drive chain 90 and bar drive chain 18,.
in eit hdP2 18kt bam12 bepyepn stosede deivie chain9Q and ber deve ehainy88ain eitheror
the i nfgel rive chain 18, in which side plates 182 of each |link have a
convex arcuate conformation, which provides a snooth exterior curved
surface as drive chain IS noves around drive sprocket 168. In such an

> enbqdi ment, periodic Jinks may be provided in which side plates 182 are
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184 becones,available to accommpdate a side pin 180. Side pins 180 may be

r ot at abbiyacket 468, insiich %embmjmeatmaﬁi@dlicsﬁrd@ rpaﬁbesprmsw.edsihmvlhiﬁhlsjdela
h | At i1, 1 t i,n _channels 16.
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ci n6ul at80 oncthetiizr arris dhpesationasoerive eiaided teasdis arclind arice %B%{?t 168,
wherein the camdisk 188 has a recess anal ogous to recess 184 so that cam
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shown iacdenymoeate i .sidepingtBOESide s 180883y b84otatable to facilitate movement
against side plates 182. Similarly, channel pins 181 may be rotatable to facilitate
16 movement in channels 16.

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 o 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



" or recess 200 in side camdisk 188, may be varied to facilitate handling of
side pin 180. In an alternative enbodi nent, as shown in Figure 31, a -
single bar-end-pin 186 25 nmay function in a simlar mannef3Beptewber 200de pin
. 180 and channel pin 181. Figure 21 shows a security bar assenbly wherein

the ends of the bars 12 are connected together with a pivotal sliding bar
attachment 120 that can have a singleld4pin assenbly for connecting to a

Fi qur ot PLBRL AR Brqckel ol Koot shiodkel del bijGuir 2 e luskbviiani ng.
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gi gur etCHi?ZOfﬁll(ﬂGr@Ial‘met ﬂGmddhedirivee:haiaEBA]Ra‘s the ehtr:l1 ipdeces 34|mi|tbe‘ba2l A ﬁ ingle -
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pi ecesend pigcestdd obthe hars N eWhemethiedvars 12 areemoveddipiinto the stdrege apeage
ar ea t he . .i nt er.npdiat.e.chain, links of th rive chain | BA fold up as
shown iﬁ ttﬂ%@tm'gfe C'%%nt"ﬁgs EEFQE %EV%P agy i@g(fohi’suk psshawgy in the Figure,
possi | ' ' bar s
D ereoine B2 BfetSlored S RiosciioRid dslfosulplel, AR sPRUker A Bitid BB, 11
secur i djvebahaindSAtiownfagding the barsid@ adross thee bpehingoarad prgvidétithe | ot h

cqwering nay. be retract abl for exanple, by being rolled on a

sﬁ?‘si ngs&q'rﬂépgﬁ"% ,bar\ﬁf@l the ends of the covering adapted to connect to
the distal portion of the security 15 bar assenbly, for exanple by hooks.
Alternatively, the cloth may be provided in or around the bars 12. For

exanpl e, bafhe secunily bas asherdliethayHve priviged kdthsa ictoth lveverihgt Thesclotthat  t he
(szlegwi qocgy%%@g ?ﬁg@?ﬁ%&@%&aﬁeﬁtﬁp 8)?aSmBPt, b?rl ﬂeQ,.‘f.Vg %]I?eé 8n|aogi|§rirt'lgh-ra%lfll9ar}etti b.s%aft,
with the ends of the covering adapted to connect to the distal portion of the security
15  bar assembly, for exan_'lple 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.



20 Various changes may be- made to the enbodi nents shown herein without
departing fromthe scope of the present invention which is limted only by
the follow ng clains. 13 Septenber 2004 -15- WE CLAIM 113 Beptewberi 2004 bar
assenbly conprising: 5 a plurality of security bars driven by a bar drive
chain; and a transfer mechani sm conprising a camdi sk having a recess
adapted for feeding a bar end on to the d{'ve chain. 10 2. The security
bar assenbly of claim 1, wherein the camdt¥k is attached to a sprocket,
t.he sprocket engages the bar drive chain and a bar end engages the bar
drive chain wWgg ¢hgj\par is fed onto the bar drive chain. 15 3. A transfer
mechani smfor a security bar assenbly, wherein the security bar assenbly
conprises security bars driven by a bar drive chain, wherein the transfer
mechani sm co rise he bar. drive chain, and the side"

pl ates are ad pt ed% ge‘g'ﬁbtg&%tr 8@‘@1‘&??@19”5'595 20 4. The transfer

mechani sm of claim 3, wherein the side plates have an external convex
arcuat e confornmation for aging a side pin on the security bars, and
wherein pebiodi ¢ siadgupaliy egsatcwztwb@w dodembyla bar driveehainpapéed t o
accomopdate the side pins on the security bars to admt the security bars
to engagement with the drive chain. .25 5. A transfer mechanismfor a

security bar assenplransfBehRichahiien %Smﬁnbhg a eam é@ﬁfﬁﬁ}tﬁg & 98B8dsSEdapted

security bars driven by a bar drive chain and a storage drive chain,
‘wherein the transfé@rfesdlmwabmeodmﬂ toctheadrivesgheizr arm for novi ng bar s
bet ween the bar drive chain and the

10 2. The security bar assembly of claim 1, wherein the cam disk is atfached
to a sprocket, the sprocket engages the bar drive chain and a bar end
engages the bar drive chain when the bar is fed onto the bar drive
chain. '

15 3. A transfer mechanism for a security bar assembly, wherein the security
bar assembly comprises security bars driven by a bar drive chain,
wherein the transfer mechanism comprises side plates on the bar drive
chain, and the side plates are adapted to engage the security bars.

20 4. The transfer mechanism of claim 3, wherein the side plates have an
external 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 s'ide pins on the security bars to
admit the security bars to engagement with the drive chain.

25
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
30 storage drive chain.



éO:storage drive chain. 13 Septenber 2004 -16 6. 7. 5 8. 10 9. ;5 10. 20
2511. 30 The transfer nmechanismof claim5 further conprising a cam wheel
operably linked to the transfer armto actuate the transf &? Septembait9os

transfer mechani smof claimé®6, further conprising a lever armand a
lifting arm wherein the lever armand the lifting armare driven by
engagement with the cam wheel, and whereinqghe transfer armis operably
connected to the lever armand the lifting arm The transfer nmechani sm of

claim?7, wherejn the transfer mechanismis operably connected to the drive
chain, so thatO-the th@aHanstermeeshamismmof clainns famqomnrmgjauoamwm_d éah._tTEe
transfer mechani sm | .0 _the transfer m,i s rovi ded w a
transfer arm pin an@%rﬁlé@s”eﬂé(gpit%ﬁ%?ﬁgsﬁﬂr@r%@\ﬁﬁgﬁtﬁ‘@mﬂ"ﬁf sl ot for
engagi ng the transfer armpin. A security bar assenbly for an opening

conprising: a_plurality of security bars driven by a bar drive chain and a
st gP age g TD The %ansfer mechan?lsm of claim 6, further comprising a lever armand -

5 a litting arm, wherein the lever arm and the lifting arm are driven by
engagement with 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
10 operably connected to the drive chain, so that the transfer mechanism

is driven with the.drive chain.

9. The transfer mechanism of claim 5, wherein the transfer arm is
provided with a transfer arm pin and the security bars are provided with
15 ' a feed slot for engaging the transfer arm pin.

10. A security bar assembly for an opening comprising:

a plurality of security bars driven by a bar drive chain and a storage

20 drive chain; and

a transfer mechanism comprising a transfer arm for moving bars
between the bar drive chain and the storage drive chain.

25 11.  The security bar assembly of claim 10 wherein the transfer mechanism
further comprises a transfer arm pin provided on the transfer arm to
engage a bar end to transfer the bar end from the bar drive chain to

the storage drive chain.

30



drive chain; and a transfer nechani smconprising a transfer armfor noving
bars between the bar drive chain and the storage drive chain. The security
bar assenbly of claim 10 wherein the transfer nmechani sm flgfeptember?dfdi ses
a transfer armpin provided on the transfer armto engage a bar end to
transfer the bar end fromthe bar drive chain to the storage drive chain.
13 Septenber 2004 -16A 12. The security Q@éAgssenbly of claim 10 wherein
the transfer nmechanism further conprises a cam wheel operably |inked to
the transfer armto actuate the transfer arm 5 13. . The security bar
assenbly of cl&@ m ifma/\ﬁmithbahasserahlyfcérclmmWMnemﬂhetnaesfetmnmhmsrm

i ven by engageme b Pk BT SauhEelGicTepfiked 1o tod Franharadn | o

oper ably connect edatcmétgqhé%ggfe@@wnd the lifting arm 10 14. The
security bar assenbly of claim 13 wherein the transfer mechanism further

conprises: a lever armpin provided on the | ever armand accommobdated in an
15 outer 00 of -t he ca eel .provi ded,on t I|ft|ng
armand a nigda eﬁ?cé’ﬁw\g $395?QJXP§C[$W{£]“}E‘§FE'&A§%%FTHH§W&"2%0
actuating pin pr ovr%%mﬂ%ésr@%?érmrén@aqﬂwr% fHe Iév?f' hirh! N9

arm groove of the cam wheel wherein, the rotati of 't he cam wheel noves
the lever arm theangdftbe digingaanm areidiiven by sngigementwith the cam wheel, and

wherein the transfer arm is operably connected to the lever arm and
the lifting arm.
10
14.  The security bar assembly of claim 13 wherein the transfer mechanism

further comprises:

a lever arm pin provided on the lever arm and accommodated in an

15 outer groove of the cam wheel;

a lifting arm pin provided on the lifting arm and accommodated in an
inner groove of the cam wheel; and

20 an actuating pin provided on the transfer arm and accommodated in a

lifting arm groove of the cam wheel

wherein, the rotation of the cam wheel moves the lever arm, the lifting

arm and the transfer arm.

25
15.  The security bar assembly of claim 14 wherein:
the lever arm may be pivotably connected to a back plate and pivotably
connected fo the transfer arm; and
30



25 15. The security bar assenbly of claim 14 wherein: the | ever arm may be
pi vot ably connected to a back plate and pivotably connected to the
transfer arm and 30 13 September 2004 -16B- the |ifting Af ReRtaRbe2004
- pivotably connected to the back plate. 16. The security bar assenbly of
claim12, wherein the transfer nechanismis operably connected to the bar
drive chain and storage 5 drive chain, 9ggthat the transfer nechanismis
driven with the bar drive chain and storage drive chain. 17. The security
bar assenbly of claim 16 wherein the transfer mechanism further conprises:
10 a drive wheel thedftingamm may be pivelablecesnecteddo the bagkpiate. gear to drive
the drive wheel gear. 15 18. The security bar assenbly of claim 17 wherein:
the cam wheel may be adapted to drive the storage drive chain; and the

drive wheel 1@ear THRYsdeurityl BBF a8séblr diaihh €2 bahedin e fthasfRy 20 19. The

security bar assenbly of claim 10, wherein the transfer armis provided
with a transfer dneghanismris opreatdyconnegieddedheber griveichain and istorageeed

sl ot forgengagin tr fer io] 25 20. . A security. ssenbly for
2 openig conpr HEVAEEERY et M Bnster frchepid RCOier Wikipe DR a1 o
chain; and a trarsbRi an®@eh?ayé drivediaiei Ny side plates on the bar drive

- chain, 30 wherein the side plates are adapted to engage the security bars.

17.  The security bar assembly of claim 16 wherein the transfer mechanism
further comprises: ‘
10
a drive wheel gear to drive the cam wheel; and

a transfer gear to drive the drive wheel gear.

16 18. The security bar assembly of claim 17 wherein:
the cam wheel may be adapted to drive the storage drive chain; and
the drive wheel gear may be adapted to drive the bar drive chain.

20

19.  The security bar assembly of claim 10, wherein the transfer arm is

provided with a transfer arm pin and the security bars are provided with
a feed slot for engaging the transfer arm pin.

25 20. A security bar assembly for an opening comprising:

a plurality of security bars driven by a bar drive chain; and

a transfer mechanism comprising side plates on the bar drive chain,
30 wherein the side plates are adapted to engage the security bars.



13 Septenber 2004 -16C 21. The security bar assenbly of claim 20 wherein
the bar drive chain is conprised of connected chain |inks, and the:side
plates formthe connection between the chain links. 5 2213 $eptembenOP4y bar
.assenbly of claim 20, wherein the side plates have an external convex
arcuate conformation for engaging a side pin on the security bars, and
wherein periodic side plates are provided with a recess adapted to
“accommpdate a side pin on a security bafl8@® adnit the security bar to
engagenment with the drive chain. 10 23. A security bar assenbly for an

openi ng conpsi Si Ngj [t ' ted tq .operably engage
o bl ural ity ol arne ok e st BX bl R ACRIRE brt BoRB eI o
transfer armfor oombrigedaf sonhedtetiehath MKy, ahtlithe Biddlpiates fdii e 24. The
security bar assenbly of claim 23 wherein the transfer nmechanism 20

further conpri sesC@nRgqigsrkgtweemthe ¢hgindinksed on the transfer armto engage
a bar end to transfer the bar end between the plurality of drive chains. -
25. The security bar assenbly of claim 23 wherein the transfer mechani sm

25 furth& c2apriThe secadty baresseitty 8PEirh 20K atheréintthe dideprtes hgwﬁ]-P .
f cl 5 erein

actuate the transfer arm 26. The security bar assenbly of claim
the transfer mech@ABEH! coOvexarcugdesenfasaiationdorengagingralsidel piftannthear m

wherein the | ever | £11 [ re.driven by.engagenent wth
t he cam wheel anséi‘%fgh @g‘%@é%ﬂgsﬁ ’}%J&iﬁ bgﬁo&cr&é"e plages are prc}(m?e@\n&ﬁ a
recess adapted to accommodate a side pin on a security bar to admit
the security bar to engagement with the drive chain.
10

23. A security bar assembly for an opening comprising:

a plurality of secu‘rity bars adapted to operably engage a plurality of
drive chains; and

15
a transfer mechanism comprising a transfer arm for moving bars
between a plurality of drive chains.

24.  The security-bar assembly of claim 23 wherein the transfer mechanism
20 further comprises a transfer arm pin provided on the transfer arm to
engage a bar end to fransfer the bar end between the plurality of drive
chains. '

25.  The security bar assembly of claim 23 wherein the transfer mechanism
25 further cqmprises a cam wheel operably linked to the transfer arm to
actuate the transfer arm.

26.  The security bar assembly of claim 25 wherein the transfer mechanism
further comprises a lever arm and a lifting arm, wherein the lever arm
30 and the lifting arm are driven by engagement with the cam wheel, and



-16D wherein the transfer armis operably connected to the | ever arm and
the lifting arm 27. The security bar assenbly of claim26 wherein the
transfer mechanism 5 further conprises: a |ever arm pin {3 &eptedabierd90dhe
- l ever arm and accommodated in an |ever armgroove of the camwheel; 10 a
lifting armpin provided on the lifting armand accommpdated in an [lifting
arm groove of the cam wheel; and an act ugdhng arm pin provided on the
transfer armand accommodated in a lifting armgroove on the lifting arm
- 15 wherein, the rotation of the cam wheel noves the lever arm the lifting
arm and the trans¥ereinthe sransiarargris nneargblynonaestatblothefleeenamm andwher e:
20 the | ever armpqaev“fﬁlfq %insﬁot ably connected to a back plate and pivotably
connected to the trans e arm and the lifting armnmay be pivotably -
connected to the back plate. 25 29. The security bar assenbly of claim 25,
wherein the transfer mechanismis operably connected to the bar drive
chai n and stéf-age hasegeriyrkarassemhiv af ciairs 26 whetein the traasfesmeshahismen -

with thegar driv ' storage drive chain. 30 13 Septenber 2004
-16E 30. The secuﬁﬂh%pggﬂ'pig’gghbl y of claim?29 wherein the transfer

mechani sm
a lever arm pin provided on the lever arm and accommodated in an
lever arm groove of the cam wheel; '
10 a lifting arm pin provided on the lifting arm and accommodated in an |
lifting arm groove of the cam wheel; and
an actuating arm pin provided on the transfer arm and accommodated
in & lifting arm groove on the lifting arm
156
wherein, the rotation of the cam wheel moves the lever arm, the lifting
arm and the transfer arm.
28.  The security bar assembly of claim 27 where:
20 .
the lever arm may be pivotably connected to a back plate and pivotably
connected to the transfer arm; and
the lifting arm may be pivotably connected to the back plate.
25

29.  The security bar assembly of claim 25, wherein the transfer
mechanism is operably connected to the bar drive chain and storage
drive chain, so that the transfer mechanism is driven with the bar drive
chain and storage drive chain.

30 '



further conprises: a drive wheel gear to drive the camwheel; and 5 a
transfer gear to drive the drive wheel gear 31. The security bar assenbly
of claim 30 wherein the cam wheel and drive wheel gear ar&Sgeptamberi2004
drive the plurality of drive chains. 32. The security bar assenbly of claim
23, wherein the transfer armis 10 provided with a transfer armpin and the
security bars are provided with a feed slot for engaging the transfer arm
pin. 33. A security bar assenbly conprisifi§Fa transfer mechani sm as

claimed in any one of clains 3 through 9.

30. The security bar assembly of claim 29 wherein the transfer mechanism
further comprises:

a drive wheel gear to drive the cam wheel; and
5 a transfer gear to drive the drive wheel gear

31. The security bar assembly of claim 30 wherein the cam wheel and
drive wheel gear are adapted to drive the plurality of drive chains.

32. The security bar assembly of claim 23, wherein the fransfer arm is
10 provided with a transfer arm pin and the security bars are provided with
a feed slot for engaging the transfer arm pin.

33. A security bar assembly comprising a transfer mechanism as
claimed in any one of claims 3 through 9.



