T " APPARATUS FOR TRANSNITTING PONER BY MEANS OF A CHAIN' The present
invention relates to chain power 5 transnmitting apparatus, an s
particularly, to chain power transnitting apparatus in which the cﬁann in”
contacted with or wound on a sprocket over an angle not nore than 180
degrees. Apparatus for transmtting pome% by neans of a 10 chai n have
been mAder used as power tfr C I ndustri al
fields primarily. because nek 5 P and the
associ ated sprockets. Such a chai [ q with a chain

t ensi oni ng devi ce which applies dy(M-A d%'%.@ %ﬂ of ‘tension-to the
stretched 15 chain and absorbs the slackness thereof. The chain

tensi oning device of the type described above utilizes the force of a
spring to put the chai nfhd gréséhfbiNvéatiokordiites @@dclﬁ@lﬁbﬁﬁﬁérl ts

sl ackness at tinmes when the degree of slackness is snmall. To cope wth the
20 sl ackneserghshibetLhgi applrabuss &n8seeréypatsichbagbyj otovchainge, the
magni t ude of tension applied to the chain is adjusted so that it remains
constant by pgowesli €pahsmitaingngppacaosi inowhith whihe hchdin cimi contacted
tensioning device is installed. The operation of shifting the pOSIthﬂ at
25  which t meithadn veusdoonngy spwocket sovexstan|anglecretcsorenthan 1304
cover and di sassenbly of the parts arranged on the periphery of the power
transmtting d@@v@@eEus. This is a troubl esone but necessary operation
because without it a '

'\\‘

Apparatus for transmitting power by means of a
\/; 10 chain have been widely.used as power transmitting apparatus
in various industrial fields primarily because no slippage
occurs between a chain andlthe associated sprockets. Such a
chain drive is equipped with a chain tensioning deviée which
applies a suitable magnitude qf tension to the stretched
15 chain and absorbs the slackness thereof.
The chain tensioning device of the type described
above utilizes thé_force of a spring to put the chain in a
~ suitably taut condition and to absorb its slackness at times
when the degree of slackness is small. To cope with the
20 slackness of the chain which is caused by its elohgation
with age, the magnitude of tension applied'to the chain is
adjusted éo that it remains constant by periodically
changing the position at which the chain fensioning device
is installed. The operation of shifting the position at
25 which the chain tensioning device is installed includes
removal of a cover and.disassembly_of the parts arranged on
the periphery of the power transmitting apparatus. This is

a troublesome but necessary operation because without it a



2 cl ose engagenent between the chain and the associ ated sprockets cannot be
mai nt ai ned and damage of the chain or the teeth of the sprockets w !l

result if this work is neglected. 5 It is.,an object of the
present invention to provide a chain power transmtting apparatus which
enabl es the frequency at which chain tegsion adjusting work has to be
carried out to be reduced. According to the present invention there is<£p

provi ded chaikflo8eVehghsanentt bébgedRPBhat HRaiAChHE! 6He asEbeshtear ocket™
arranged to be driven and rotated; a second sprocket arranged at a |ocation
spaced apartsprockeéds dcédhnet bermaketained andhdamageuafl thesehdihi ost
sprocket in such a manner that it extends fromupside toward said first 15
sprocket andthes teethnef thersprooketsavwiilihzespitddff thisr woarki é8i on of
power to said second sprocket; wherein said chain is wound on an area of
said first spegt&etedocated bel ow an axis of said first sprocket, and a
~retaining nenber is arranged at a.location wi.thin said area for naintaining
20 engagenment bet weeht shf @R habPieghdofaFher PFeFeRp dRKERTLON: KOt hi s

streture. 1L s, gapablc of BLLLaLolng 001 ohel SO0R0EtEnl BEL ARG
ST AL SRATEISS TSR TR ERRA S R L e R |
occur when 3, 0perAiL&Nodt t8ENBbdubsa. | |
| According to the present invention there is -
10  provided chain power transmitting appafétus including: a it
first sprOdkef arranged to be driven and rotated; a second
"sprccket arranged at a location spaced apart from said first
sprocket; and a chain wound on said first sprocket in such a
manner that:it extends from upside toward said first
15 sprocket and is réturged'theféfrom toward the upside for
tfansmissidh of péwer'to said second sprocket; wherein said
chain is.wound on an afea éf'said'firét'sprOCket located
below.aﬁ axis of Said.first'Sprocket,'and a refaining member
: is'arrénged at a location within said area for maintaining (;)
20 engagement between said chain and said first sprocket.
With this stiucture, it is capable 6f'maintaining
a pfoper engégement'bétween the chain and the sp;bcket,
preventing:the poftion of'the chainlwhiéh'is to be engaged
with the'sproéket from Bécomihg'éeparated therefrbm. Even
25 if the chain becomes loose owing fo'its:eldngétidn with age,
no slipﬁaée will occur when an'operatioh of the chain is
started, tﬁereby aiioﬁing the fteqhency at which the

adjustmehtibf the looseness of the chain is performed to be



Started, thereby allowi ng the frequency at which the adjustnent of the

| ooseness of the chain is perfornmed to be 3 reduced. The present
i,nvention-w |1 now be described in greater detail by way of exanples with
reference to the acconpanyj ng draw ngs, wherein:- 5 Fig. 1

is a side elevational -view, with parts brpoken away, of an escal ator
provided with a handrail drive incorporaﬁ%ng an apparatus of an enbodi nent
of thé“bresen&ﬁdnga ion; Fig. 2 is an enlarged view of the handrail drive
10 "'shown in"Fig. 1," Fig. 3 is a sectional view'of the handrail drive
taken along the line |llpye lIddesdintlifventiidd will oW bl lads@ad ndewnhi ch
illTustrates a chain and a sprocket in their engaged state; 15

Fig. 5is a Cieuteitidetailaksn wiyorE dxanples WithV reéfferepicet tarthd=ig. 6
and 7 are schematic views of other enbodinents of the invention. An '
enbodi ment of adeomparsdng idrawings) whdrdim:20 descri bed bel ow with
reference to Figs. 1 to 5, in which the chain power transmtting apparatus
according5to the enbodi nentFigf. tthdspresdide iedevatiionals viem.i e ttho parts

escalator. Referring first to Fig. 1, a pair of balustrade .
broken away, of an escalator provided with a handrail drive

incorporating an apparatus of an embodiment of the present

invention:;

'Fig. 2 is an enlarged view of the handrail drive

v
10 shown in Fig. 1;
- Fig. 3 is a sectional view of the handrail drive
taken along the line III - III of Fig. 2;
Fig. 4 is én'enlarged view which illustrates a
chain and a sprocket in their engaged state:;
15 : " 'Fig. 5 is a cross-section taken along the line
V - V of Fig. 4; and
Fig. 6 and 7 are schematic views of other
embodiments of the invention.
N P An embodiment of the present invention will be

20 described below with reference to Figs.'i to 5, in whicﬁ the
chain power transmitting apparatus according to the
embodiment of the present invention is applied to an
esc&lator. Referring first to Fig. 1, a pair of balustrade
panels 2 extend substantially over the entire length of a

25 frame 1 laid between two floors F of a building. A

plurality of



panels 2 extend substantially over the entire length of a 25 frame 1 laid
between two floors F of a building. A plurality of - 4 - 1 noving steps
are di sposed between the pair of bal ustrade panels 2,  although.they are not
shown. Each of the bal ustrade panels 2 guides a noving handrail 3 on its
periphery. Each of the noving handraklg 3 is driven 5 by a handrail drive
4 di sposed bel ow the upper curved portion of each bal ustrade panel 2, j.e.,
the portian treerienf stegre dres dippaisddiaaial N o Betkaldstinnd | ngd
portions. Each handrail drive 4, which is |located on the | ower side of
each novi ng Ipeardrlas 12,3 alltthougicititns ard ined shawre. 5 Haoted s ccidie frane 1,
and a novable frane 7 supported on the fixed franme 5 in such a manner as to
be novabl e sdadiustinaden@anslskregvidas i meting) hendrted hodriowy endrai | 3.
The fixed frame 5 is elongated in the |ongitudinal direction of the noving
15 handrai | PBEriphemot af@aly ofl g mevigig handzesi |3 gk deiven 6d whi ch
gui de the novenent of_the noving handrail 3. The npvable franme 7 is a plate

whi ch i s Por A¥d 3 MERBERHIaIGE 6 4 1 INFRE R LAY i tRRrdRRET (FUHERS. The
hehandr a; | POEETAREE £anth HALSHROT SATSL et o4 ourthe (KRS | ers. oa
to 6d throughtheJoifledd its ubier HotibRUPEH SR ddedd ALS
inclined portions. Each handrail drive 4, which is-
located on the lower side of each moving handrail 3,
10 includes a fixed frame 5 fixed to the frame 1, and a
movable frame 7 supported on the fixed frame 5 in such
a manner as to be movable solely in the thidknestise
direction of the moving handrail 3. ' The fixed frame 5
is elongated in the longitudinal-direction of the moving
15 handrail 3, and rotatably sﬁpports four.driven rollers
6a to 6d which guide the movement of the-movihg handrail
3. The movable frame 7 is a plate which is formed |
substantially in the shape of an inverted triangle.
The movable frame 7 rotatably supports four driving | i;)
20 roliers Ba to 8d above_the_handrailHB-in'sﬁch a manner
that they face the four driven rollers 6a to 64 through
the handrail 3. The driving sprockets 9a ﬁo,Sd are
fixed on the shafts of the driving rollers 8a to 84,
respectively, on the sides-thereof which are closer to
25 the movable frame 7. A guide pin 10, which is elongated
in the thicknesswise direction of the moving handrail 3,
is mounted on the side of the fixed frame 5 which is

closer to the movable frame 7. The movable frame 7



fixed on the shafts of the driving rollers 8a to 8d, respectively, on the
sides thereof which are closer to 25 the novable frame 7. A guide pin 10,
which is elongated in the thicknesswi se direction of the noving handrail 3,
I's nounted on the side of the fixed frane 5 which is closer to the novabl e
frame 4. The novable frane 7 -5- 1 -has_bosses |la, |Ib attached
thereto; and the guide pin 10 which passes through the bosses Ila, |lIbis
sl i dabtée t hir et cogdse! Bly, | Dl het taciged Uthewe telj roed i €ne Guide @it de pin
10. A tongue 12 extends downward from5 the side of the fixed frame 5 which
is closer to the whicihl pasdsesretirougid e i bbesespl e kelld s SsTidaBsl on
the tonque 12 through a position adjusting device 14. The position :
adj usting devitherethreughiesobely -bmaphel beohgbstudingl airdedaiomiah fixes
the end of the shaft 10 of the idler sprocket 13 which passes through a

sl ot fornmed orFhedwifRURIN 210 and? dtrngijeist? rertends 1ddwiwasddof zom eadi ng
end whi ch passes through the |ower_side of the adjusting plate 14a from

bel ow and vﬁi S e Of Hehentl ¥8d torpe A Whigh 1% @loser thothg 15 the

novabl e frame 7 t is formed in.the s e of an inverted triangle
rot atably supﬂ%‘?‘f{ﬁ%\oﬁéﬂ i &t I An eIRra%ket 6l3 Agmeypted 83 ends

over the sprociel seoRfitd'h £ OMAGIEH &' 44k PL; P Neh QL AU £Le SPYOcket 15,
The position adjusting device 14 includes an L-shaped
) adjusting plate l4a which fixes the end of the shaft
~ 10 of the idler sprocket 13 which.passes through a slot
- formed on the.ténque 12, and an adjusting bolt 14b
having a leading end which passes through the lower
side of the adjusting plate l4a from below and which.
-opposes the ehd of tonque 12. The lower portion of
15 the movable frame 7 that is formed in the shape of an
inverted triangle rotatably supports two coaxial idler
sprockets 15, 16.
A chain 17 extends over the sprockets, being
U ~ contacted with or wound on the idler.éprocket 15, the
20 driving sprocket 94, the driﬁing sprocket 9c, the ‘idler
sprocket 13, the driving sprocket 9b. and the driving
sprocket 9a in that order, then returning to the idler
sprocket 15. The chain 17 is wound on the idler sprocket
. 15 in such a manner that it-extendé upwardly and
25 divgrgingly from the idler sprocket 15, as shown in
Fig. 2. This means that the chain 17 is wound on the

sprocket 15 over an angle not more than 180°, and that

the chain 17 makes contacﬁ with the portion of the idler



20 driving sprocket 9d, the driving sprocket 9c, the idler sprocket 13, the ’
driving sprocket 9b and the driving sprocket 9a in that order, then
returning to the idler sprocket 15. The chain 17 is wound on the 'idler
sprocket 15 in such a manner that it extends upwardlLy and 25 divergingly
fromthe idler sprocket 15, as shown ingFig. 2. This neans that the chain
17 is wound on the sprocket 15 over an angle not nore than [err], and ghat
the chain 17 pRkeset0n5aGHhIWnt i st BR1RAM tihen adfisl bF idleenattel .SPHAGeien
which is below the axis of the |atter. Adjacent to the portion of the chain
17 whi ch conkacikhet boritdos ofprhekehalin A7d whiicho siontactsatthehiidllerhe
contact of the chain 17 with the sprocket 15 begi.ns and ends (on the 5

t ensi on si despmdckeich Ssiand- aft plesidligng atr evhdichpdhed copdadtaiaf i ning
menbers 18A, 18B. Each of the chain retaining nenbers 18A, 18B, which are
nmount ed on t kbaspyafl withaihe7 soregkeded 5y hegins,and srdse (PR 8 ng a

| ength substantially correspondi ng tg or spanni three chaj.n 10 rollers
17b, as fel | teasionhsikge 889, /lack §i§%'&ﬂo i5he ghain); are A4EnasedtHg, o

chain roller 17h, a spaci.ng nenber 2 i et Lnes the o bet

t heI retaini nﬁhBR&t Eesfglé’hﬂ‘%t f Eolq'gmlr M? %%?5' -%%Xitnq% Eu? 1!s'pgl. eT\r/]vgen
unit of the chain 17 co l.Ses- | n | Ler. Aty ' ! S
17a which rofﬁ??ﬁ n?pﬁ‘%ﬁ‘rgﬁéghé%?\o\){o&??di rvf{h(rléhl gﬁ:‘sel%%x res'[?e}%:tﬁeeﬁ%vaﬁ%i r
of link platggahiC,WiiGRIHHEROE fRRining plate 19 having a length R

D}

substantially corresponding to or spénning three chain i
10 rollers 17b, as-well as a thickness which_is_slightly less
than the width of the chain roller 17b, a spacing @ember 20
which determines the spacing between the retaining plate 19
and the movable frame 7, and fixing bolts 21. The unit of
the chain 17 comprises two chain rollers 17b, two roller
15 pins 17a which rotatably supporf the two chain rollers 17b,
respectively, a pair.of link plates 17c_which'support the
two roller pins 17a at the same pitch_és a pitch P of teeth
15¢ of the idler_sprockét 15 in such a manner that the |
plates 17c do.not interfere with the rotation of the chain (W
20 rollers 17b, and connedting link plates 174 which connect_ |
the adjacent link plates 17c at the saﬁe pitch as the pitch |
P. The connecting link platés 174 pass the roller pins 17a
therethrough and rotatébly support them.
| The retaining plate 19 is disposed such that a gap
25 G exists between the chain rollers 17b and the retaining

plate 19 when the chain rollers 17b engage



two roller pins 17a at the sane pitch as a pitch P of teeth 15c of the

I dl er sprocket 15 in such a manner that the plates . 17c do not interfere
with the rotation of the.chain 20 rollers 17b, and connecting |ink plates
17d which connect the adjacent link plates 17c at the sane pitch as the
pitch P. The connecting link plates 17d_pass the roller pins 17a
therethrough and rotatably support thém’ The retaining plate 19 is dlsposed

such tYf fat &l‘ggzr tiyﬁeer%éﬂe 1%1&1£%|f5r3 17b and the

retaining plat he chaln rolTers engage - 7 - 1 wth
grooves 15b of the |d| JQMEEHQ SHOGkELs 16 of the
t hus- arranged handrail r|ve 4, t%lseﬁeé d otijdbecfy supptlgﬁl s idler
sprockets 22arratyed MaddaiE latauses, %wlﬂ%i%@%lﬁﬁ \?;J;Q:

ain"Z5 extends

reduction sprocket 24 driven by the dr|V|ng device 23

over the sprakRirs sprUulastd MRy LIRS WHEGEdind e HAIUKS i PHSRFiGEKet 24,
the idler sprocket 22b, the idler sprocket 16 and the idler sprocket 22a in

t hat order5 ardbditen 23t wrd g Adiudtiidih sgrsbkdt @Y GYiddeetby?4hdy nmeans of
whi ch the handrail drive 4 is operated. In the thus-arranged escal ator, the
novi ng st eps duictirghaleicen®i.he Armhain [ dnetidrsis3 crexr dihie/esprockets,

si mul taneously, ready for carrying passengers, by the 15 operation of the
dr|V|ng dev“g@q&actqagjwyﬁhtqn;qundu?n the reduction sprocket 24,

the idler sprocket 22b, the idler sprocket 16 and the .
idler. sprocket 22a in that order and then returning

10 to the reduction sprocket 24, by means of which the
handrail drive 4 is operated.

In the thus-arranged escalator, the moving
steps (not shown) and the moving handrails 3 are driven
simultaneously, ready for carrying passengers, by the

15 operation of the driving device 23. Each of the moving
handrails 3 is driven in the following manner: when
the chain 25 engaging the reduction sprocket 24 'is
driven in the direction shown by en érrow A by the

i,j operation of the driving device 23, the idler sprocket

20 15 which is coaxial with the idler sprocket 16 is
rotated so as to rotate the chain 17 in the direction
shown by an arrow B. The rotation of the chain 17 in
- turn rotates the driving sprockets %a to 9d. When the
chain 25 is rotated, the tension'thefeof moves the
25 movéble frame 7-downward, pressing the driving rollers
8a to 84 against the moving handraile3 on the driven
rollers 6a to 64. The moving handrail 3 is driven in

the direction shown by an arrow C by the rotation of



handrails 3 is driven in the follow ng manner:

when the chain 25 engagi ng

the reduction sprocket 24 is driven in the direction shown by an arrow A by.

the operation of the driving device 23,

the idler sprocket 20 15 which is

coaxial with the idler sprocket 16 is rotated so as.to rotate the chain 17

in the direction shown by an arrow B. _T
rotates the driving sprockets 9a to 9d.

tension t

rollers 6a tg

an arrow C

position adjusting device 14 invol ves renoval

o B R s R S T I S e TR

driving rollers 8a to

by The rotation of

fhe
i'ven

rotation of the chain 17 in turn
en the chain 25 is rotated,

‘he

ngﬁmaﬁgn&dwhﬁgungﬁafafﬁ|§ driven in the direction shown by

-1 the driving rollers 8a to 8d and
by the press thereof a@@in@ﬁettﬁuéma&f@h@@@dé§¢é1§terIHaﬁaﬁaibuérﬂ#éanged
escal ator handrail drive 4, the chain 17 becones slack due to its
el ongation 5 4y t&h@gﬂla/ﬂhemvwbér@és as 14610 Pesi 6 DEs téISngSULdn S| ackness
Is elimnated by adjusting the position adjusting device 14 and t her eby

shifting the widiteragepiodretuded dfowvaar tondioverbod aflj tisheentSwoéht he

menbers of telasiowss s @hdnmateérlwﬁ@mstwatleeomsupmatuon

enbodi nent ,

10

15

20

25

It 1S not necessar
adjusting device

fﬁ and thereby shifting the idler.

sprocket 13 downward. However, adjustment of the -

position adjusting device 14 involves removal of-the

of .the 10 surface cover

In this

’

2

surface cover members of the escalator, and is therefore

a troublesome operation.

In this embodiment, it is not necessary to

immediately adjﬁst the position adjusting device 14

when the chain 17 becomes loose, allowing safe operation

of the escalator to continue. More specifically,

drdinarily, the loose chain 17 tends to be separated

from the idler sprocket 15, as shown by a dotted line

17' of Fig. 4, when its rotation ié~stopped,-preventing

power from being transmitted by means of the chain 17

when the chain is

restarted. " In this embodiment,

however, the chain retaining members 18A, 18B located '

at positions at which contact of the chain 17 with the

. idler sprocket 15

begins and eﬂds.hcld the chain 17

to be not separated from the idler sprocket. 15 while

the rotation of the chain is being suspended. The

portion of the chain 17 which is located'bétween the

two chain retaining members 18A, 18B is not positively

held or retained.

-However, it is kept engaged with

v



fnnediately adj ust the position adjusting device 14 when the chain 17
becones | oose, allow ng safe operation 15 of the escalator to continue.
More specifically, ordinarily,” the | oose chain 17 tends to be separated
fromthe idler sprocket 15, as shown by a dotted line 17" of Fig. 4, when
its rotation is stopped, preventing powergfrombeing transmtted by means

"]

of thq;§hain 17 20 when the chain is restarted. In this enbodi nent,
howeveY, the chaknj i B} ReEbeESgd8 8Be! t 1 Shti at whi ch
contact of the cﬁa%ﬁg%g aF?ﬁcthe idlg% gg?éc52t9§% ggﬁ?%gﬂgnégegﬁé hol d t he
chain 17 to becnainsepawnied £rea the tHheh sEEaSkeh 1ﬁeéte£é}lg§ EEA,t'he
rotation of the chain is being suspended. The portlgn of the chain 17

whi ch is | ocat kdBbabwees bheomnodsbaheageaa'rﬂbmgtﬁenbalér1§§roéﬁ5ti gsnot
positively held or retained. However, it is kept engaged wth -9-1
the idler sprocket 15 soIhoagnasgtibacperthenlocotet BRaghain édnwhich face
the chain retaining nenbers 18A, 18B do not becone di sengaged fromthe

i dl er sprocRetdtfvennswontbivenithotheahpoteouhienwh@ncansbeobatdionen

snmoot hly wi thout any trouble when its rotation is started. Further, it is
not necessary i® abpused: heFrotheresitoist hetchatassfrpytoecadjusy t he
surface cover nenbers of the escalator, It _is therefore possible to reduce
the frequency BRewhPeReRfSEnof ebBeofhadnatknk¥syemoving the surface

cover members of the escalator. It is therefore possible

to reduce the frequency at which chain tension (slackness)
adjusting work has to be carried out.
The chain 17 which has become loose owing to
elongation with age causes no pfoblems in practice if
the slackness of the chain 17 is within 2% of the pitch P
of the roller pins 17a. Thus, it is preferable that
15 the gap G between the chain rollers 17b and the retaining
plate 19 is maintained within a range which allows the |
- diameter D of a pitch circle to be increased by 2%.
The retaining plate 19 of each of the chain
retaining members 18A and 18B which is on the slack |
20 . side of the chain 17 (on the side of the pértion of the
chain 17 at which the engagement thereof with the sprocket
terminates) is always in contact with the chain 17.
Therefore, it is preferable that at least that portion
of the retaining plate 19 which makes contact with.
.25 the chain 17 is made of a highly wear-resistant polymer
such as a plastic to reduce the level of noise or degree
of wear. The retaining plate 19 must be replaced if

it becomes worn. However, if it is shaped into a



10 adjusting work has to be carried out. The chain 17 which has becone

| oose owing to elongation with age causes no problens in practice if the

. slackness of the chain 17 is within 2% of the pitch P ,of the roller pins
17a. Thus, it is preferable that 15 the gap G between the chain rollers 17b
and the retaining plate 19 is nalntalned”ynthln a range which allows the

di ameter D of  a pItCh circle to be increased by 2% The retaining platg-19

f h ofy th 1 18B t he sl ac¥ 20
ol ool DIL! CRyfiLbi6ELAFBLRY, HENRAGRNT 3R 200 Y WoBakR RS O AR
th t t t
i fhe[‘ﬂigﬁmﬁ S St & B tAEnoBLOBKE, 1nEEFaITRaSE LY GhiBK N COt fon

of the retai nhagnPh@tR, 1ﬁayhbéhrgﬂﬁgédcQEBﬁ%thhﬁﬁyZS Rea¢hahgihg i s nade
of a highly wear - r esi st ant pol ymer such as a plastic To reduce The”l evel of

hoi se or degre@eoéameafetahﬁlﬁgtgnataglslahesﬁahWHShahﬁe&eEhaee@hbf I t
becones worn. However, if it is shaped into a - symetrica

form as shovsther Fp@rtﬂohherr gheepalgepyat ¥hith ﬁaBOhbltOBe@lh qene | ateral
edge of which has been worn, may be re-used economcally by re-arrangi ng
the sane ret a¢omtacpleithlthenchath a7neones tih&db thetactt kherpedithon or
| at eral edge which has not been in contact with the chain 17 cones into
contact therewith. - In this embodiment, the retaining plate 19 is
constituted from a plate disposed in such a manner that
it faces the chain rollers 17b which_extend'betWeen
10 the-pair-of'lihk plates 17c. However, it may face the
| outer edges of the pair of link plates 17c and the
cdnnecting link plates 17d. Further, the retaining
plate 19 need not be a plate.
In this embodiment, the chain retaining members
15 18A, 18B are mounted at positions wheré-the-engagement
of the chain 17 with the idler sprocket 15 begins and
énds. However,'any number of the chain retaining member
- may be provided at any position betweeh-the start and
end:points of the engagement. For eXémple, more than | \J
20 two chain retaining members may be mounted successively
at positions between the start and end points of the
engagement. Also it is possible to provide a single
chain retaining member at a position'betweén-the start
apd end points of the engagement, as will be further
25 described hereunder. In the latter case, it is effective :
.that the single chain retaining member is provided at
either the start point or the end point. of the engégeﬁent.

Further, it is possible to provide a single chain



I'n this enbodiment, the retaining plate 19 is constituted froma plate

di sposed in such a manner that it faces the chain rollers 17b which extend
etween 10 the pair of link pllates 17c. However, it may face the outer
edges of the pair of link plates 17c and the connecting |ink plates 17d.
Further, the retaining plate 19 need not be a plate. In this enbodi ment,

t he chaln retalnlng nmenber s 15 18A 185 drle ount ed at posi tions where the
engage ﬁg ¢hain 17 % %§£00ket 15 begi ns and ends.
However , any nu e%népgtﬂsmg% i rgfﬁPﬁ RgTREMLEXtRBYIBE S¥EWi 8BE at any
p05|t|on bet we t_.an n oints_of the en enment For exanpl e,
more than 20 tgga%EaPﬁiﬁéta?ngﬁg %eﬁ%gﬁg ﬁg tﬁegﬁﬁu%PgdpngEe§§F§§P§'at
positions between the stapt o] agepent Al so
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retai ni ng nenbarsiigle ¢BBinreepabuingdmainbepsRéi absthatwhoebidheos
engagenent
_ : the chain 17 which engages with the idler sprocket 15,
as shown in Figs. 6 and 7. Fig. 6 illustrates the chain
10 retaining member 26 disposed at the positiqn.at which
the engagement of the chain 17 with the idler sbrocket
15 terminates, for maintaining the engagement between
the chain 17 and the idier sprocket 15 while the rotation
of the idler sprocket 15 is suspended. More specifi-
15 cally, even if the loosened chain 17 engages with
the idler sprocket 15 while the sprocket is being
rotated in the direction shown by the arrow, it hangs
below the idler sprocket 15, as the chain 17' shown by
i,/ . the broken lines, while the rotation of the idler sprocket
20 15 is Suspended. However, the chain fetaining member
26 maintains a portion of the chain 17' which is located
on the side of the chain retainin§ member 26 eﬁgaged
- with the idler sprocket.ls. As a result, when the
idler sprocket 15 is rotated again, the chain 17
25 Dbecomes engaged with the teeth of the idler sprocket
15, the engagement starting from the pértion thereof.
which is on the side of the chain retaining member 26,

and eventually the chain 17' reaches the state corre-



5 of the chain 17 with the idler sprocket 15 begins and ends, respectively.
However, it is possible to provide a single chain retaining nenber 26 at
that portion of the chain 17 which engages with the idler sprocket 15, as
shown in Figs. 6 and 7. Fig. 6 illustrates the chain 10 retaining nenber
26 di sposed at the position at which the engagenent of the chain 17 with
the idler sprocket 15 terminates, for nk&ntaining the engagenent betmeqv‘
the chain 17 and the idler sprocket 15 while the rotation of the idle
sprocket 15 $poBdipgndedthenphaigpddi biv- megnsc gif| yhighe powen e | oosened
chain 17 engages with the idler sprocket 15 while the sprocket is being
rotated in t FERBPMEELEPEn shown by the arrow, it hangs belom/the i dl er

of the idler procker 80915 .giﬁa“%g%é:s "Cf OB Iy Relr 2"
menber 26 nav’nﬂ.rl. hnfsadgﬁé% %b%tégnqzll 'lwylgt “L‘i?x'ec2)0'1:*"t:<:~||1'99ﬁt %eorilélré%ss' de

of the chain ?aln I'n engage h the 1dler sprocket

result, wheng %PSckgke& Spr@@k%heléhainrQbaﬁﬁdl@&%bn it arlid Behbw Lhe

becones engaged e teeth of the idler sprockét 15, the engagenent
starting frojgiae Bﬁi-bbﬁétt her eak WhieC Bhie3non 7' hghowae by thiee brivkidh
retaini ng nenber 26, and eventually the chain 17' reaches the state corre-
.12 spondi ng i9nése ehale tRebydreznspebckbitciSpdeencitsbeing rotated.

However, the chain retaining member 265maintains a portion
of the chain 17' engaged with the idler sprocket 15. As a | S
10 result, when the rotation of the idier sprocket 15 is N~
started, the chain 17' becomes engaged with the idler
sprocket 15, the engagement starting from the portion of the
chain 17' which is on fhe side of the chain'retaining member
26, and spreading sequentially toward the start point of the
15 engagement of the chain with the idler sprocket, and
eventually *the chain 17' reaches.the.étate corresponding to
the chain 17 by means of which power is transmitted. Thus,
. the disengagement of the chain 17 from the idler éprocket 15
can be eliminated, preventing the slippage df the chain 17, - \«)
20 regardless of whether adjustmenf of the slackness by.the
position'adjusting device 14 (see Fig. 2) is performed.
As. will be understood from the foregoing
description, the apparatus for transmitting boWer~by means
of a chain according to this invention incorporates a chain
25 retaining member at a position where a chain engages with a
sprocket. It is therefore poésiblé‘to.continué'tofdrive the
chain without any problems, even -if the chain becomes slack

due to elongation with age. This enables a reduction in the.



transnitted. Fig. 7 illustrates the chain retaining nenber 26 which is
di sposed substantially at the bottomof the idler 5 sprocket 15. If the
¢hain 17 is loose, it hangs below the idler sprocket 15, as the chain 17
shown by the broken lines, while the idler sprocket 15 is not being
rotated. However, the: chai n retaining nmenber 26 maintains a portion of the
“chai n #¥7" engaged with the idler sprockeﬂ 15. As a 10 result when t he
rotatiwn of the idler sprocket 15 is started, the chain HEP comes engaged
with the idl erfZARAQY A% WRiRP gt E‘?’éﬁ’t?’hd‘“ﬁforﬁ? 3}93‘6515? h of the
chain 17' which is on the side of the chain retaining nenber 26, and
spreadi ng sequentially toward the start point of the 15 engagenent of the.
chain with the -idler sprocket, and eventually the chain 17' reaches the
state corresponding to the chain 17 by neans of which power is transmtted.
Thus, the disengagenent of the chain 17 fromthe idler sprocket .15 can be
ellnlnated preventing the slippage of the chain 17, 20 regardl ess of
whet her adjustnent of the slackness by the position adjusting device 14
(see Fig. 2) is performed. As will be understood fromthe foregoing
description, the apparatus for transmtting power by neans of a chain
according to this invention incorporates a chain 25 retai ni ng nenber at a
position where a chain engages with a sprocket. It is therefore possible to
conti,nue to drive the chain w thout any problens, even if the chain becones
sl ack due to elongation with age. This enables a reduction in the.
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13 frequency at which the chain tension nust beﬂgﬂkgsgeg_ﬂ__ﬂgLALNB 1.

A chai’n power transmtting apparatus including: Sprocket arranged
to be driven and rotated; a second 5 sprocket uﬂfatron
spaced apart from said sprocket; and a chain wo mmg ﬂt““\ sprocket
in such a manner than it extends frontngide to said Mir &t sprocket and
is returned therefromtoward the upside for transm ssion of power to said
second sproc&e‘h%!%.e_rei n said 10 chain is wound on an area of said fi¥st
sprocket |oc low an axis of; said first sprocket, and a retaining
menber is arranged at a location within said area for naintaining
engagenent between said chain and said first sprocket. 15 2. A -
chai n power transmitti agchaiar pouneratorandimid tting lapparhtushamsudiaigt Ghai n
retaining menber is arranged at a position at which the engagenent of said
chain wth s#&idsiti sproskedclasranged it e @dvergand rotatedhsd rsegnamst '
“transmitting apparatus according to claim 1, wherein there are provided two
chai n reBai nEPgORKeite B3 TREGSS: Bty @ -OCatHON SPRGRSs apagTs fromyRadid ¢ he
engagenent of said chain with said first sprocket starts an terntnat 25

A eaapﬁkﬁ&mPner BnShadn WPuRsh o SFd Kot ‘in such’‘a

manner than it extends from upside tbward said first

»

: sprocket and is returned therefrom toward the upside for

transmission of power to said second sprocket; wherein sald .

t i

o/

10 chain is wound on an area of said first sprocket located
below an axis of said first sprocket, and a retaining member
is arranged at a location within said area for maintaining

engagement between said chain and said first sprocket.

15 2. A chain power transmitting apparatus according to-
claim 1, wherein said chain retaining member is arranged at
a position at which the engagement of said chain with said
first sprocket terminates.
o
20 3. . A chain power transmitting apparatus according to
claim 1, wherein there are provided twolchaih retaining
members respectively located at.positions at which the
engagement of said chain with said first-sprocket starts and
terminates.

25

4. _ A chain power transmitting apparatus according to
claim 1, wherein said chain retaining member is arranged

between a pair of link plates of said chain in such a manner



claim1, wherein said chain retaining nmenber is arranged between a pair of

link plates of said chain in such a manner as to oppose a roller of said
¢hain. 5. A chain_ power’ transnmitting ap toclaim1l
wherein said chain retaining nenber includes amllmmumf llﬂl s made of a
hi ghl y .wear resistant -polyner. 6. chai m powe¥ thartsm*tting

apparquus constructed substantially as herein described with reference to
and as= |l ustat gd bﬁpgégsa 2oifep 0Pl sELE- cﬁaiﬁr Fig. 7 of the 10

acconpanyi ng draw ngs.
5. " A chain power transmitting apparatus according to
claim 1, wherein said chain retaining member includes a

5 plate which is made of a highly wear resistant polymer.

6. A chain power transmitting apparatus constructed
substantially as hefein described with reference to and as
illustrated in Figs. 1 to 5, or Fig. 6, or Fig. 7 of the

10 accompanying drawings.




