
S?EC:FiCA"ilON 

MANUAL CHAIN 3L·,X;< 

THIS SHEET HAS BEEN '1 
REPLACED 

3ACKGROL'~D )F 7:-iE ~NVF.NT:ON 

I. Field of the lnvem:cn 

The present invent:cn :elates :o J. :nanuai chain block. 

and more specificaiiy ::o .1 ;nanual :hain bloc!< having a :oad 

sheave supported :--·na:abiy :;etween a ;Jair ;Jr side plates to 

be driven interloci<ingly :y a. :nanual actuating mechanism 

having a hand wheel. 

2. Description of Prior .. ;n 

·:onventionally. for 1•xample .::is c1isclosed in the Japanese 

'.Jtili tY ~1odel ?ublica ticn '.o. .Sha. '32 119871-16~77 and as 

shown in Fig. ·)') ;1 mar.1;ai ;.:-ha in block has a load sheave i 03 

supported rotatably bet·.veen J. pair of side ~·rames l 0 I. I 02. 

,i criving shaft 104 1~ :r:serted into a shaft bore of the 

:oac sheave l 03. and ~ !"land ·.vheel ; 05 constructing an 

actuating mechanism is :hreadably engaged with axial one end 

·)f ·.:-ie driving shaft 104. ihe inside of the hand wheel l 05 

:s ;.:'::Jnnected to a driven :-:ub l 06 with .::i reverse prevention 

sear : 07 and a pair )f ~ining plates i 08. l 09 interposed 

:;et·.veen :·l ilange portion ·if the driven hub ; 06 and the hana 

. ..;;ie~, : 0~ as 'Nell as reverse pr~vP.nt1on ;;nwl t t 0 is 

::1·;r.:;:iily '.TIOunted to the ~;:t!r> frame 101 :.;o as to t~ngage with 

preven r.ion : 07. ·.vh1~n~b\' a ~ ransm iss ion 

i l t providf~'i ·.vi th '1 mcr.han1cai brake lS 

·\ reduction ~~:ir mechanism i I~ 1s mounted to 

'.nP. l:<tal 1>thP.r t~nd of !.ht> clriving shaft ltH . 
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rn addition to the J.oove- mentioned construction. a wheei 

, . ,, 
1 l..:, for :.:::oven~g ::-:e tr-:msmission :nechamsm and ... 

l .l l 

the t1and ·.vheei : :15 is 1: :ached to :~e side ~·:-ame l 0 l . and .:i 

gear cover 1: 4 for ·::Jve!'":ng :he reduction Jear mechanism 

t 12 is attached rn ::he s:ce frame i 02. 7hese covers ~ 13. 

l i .i are joined l 0 l. 

respectively by a stay :oi:: : : 5. .; hook : '. 5 is attached -.o 

upper- ;:iortions ur" :he s:de ~·rames : 0 I . ~02 :hrough an 

attachment shaft l ! 7. .ind .1 chain :\iCker ; 13 is attached to 

lower portions thereof. 

ihe jriving shaft : '.) -l arranged as mentioned above :s 

supported r-ota tabiy .it ; :s axial ·.)ne 1·md ;:o rt ion i~xtending 

r)utward :::eyond the sici~ 7·r-ame 102 by a radial bP.aring i ; ·l 
'~ 

mountea ~o the i~ear :aver i 13 .vi th its ;1xial other end 

portion extending 1Ju twar!1 :eyond ::he side frame l 0 l being :n 

:he free state and :.hr~adably engaged "Nith the hand wheel 

i 05 and its intermediate ;:iortion being supported rota tably 

by a radial bearing • 1 ' 
I - ; ·.vithin a shaft bore of the load 

sheave ;o3. The transmission mechanism 1 i l and the hand 

·Nheei . ,,-
t v:) are assemblen ;nto the free end oortion \Jf :he 

:"!riving :.;haft I 04 ou t:::cie '.ts supported ;:onion. 

:~ciden tally. , •) •) 

·-- :n Fig. :22 designates .1 

:~-;.upper for restrnining ~:n .1x1al movement or ~he hand whee! 

\ccon1ingiy. ~.h~ han<l ""heei 
I ,, ::. 

• lJ •J 

advance(] t'!1ci 11:ss hand .... .., . r:na~n an 

.1 rounci the hand ·.vheel 105 :o 

:·:Jr:he!'" :r:rnsmit to th1~ .:riving shaft 104 a driving force 
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from the hana chain ~o :he hand wheel l 05 

through ~he transmission :nechan1sm . ~ . and then :. ransm it the 

driving force to ·.he :oaa sheave : J2 :hrough the reduction 

gear :-:-iecnanism 1 ~ . ' .. - so :hat a lifting can be carried 

out :JY winging 1Jp the :cad chain : :--.ct illustrated). a lifted 

cargo ;:-osi tion can be :ieid by :he mechanicai brake as ·N"eil 

as a ~argo ~owering •.::m be .2:lrr:ed out by reversely 

opera ting ~he hand '~ha in :hrough :he mechanicai brake. 

[n the above-mentioned .~onventional construction. 

however. since the intermediate portion of the driving shaft 

l 04 :s supported by the '.oad sheave l 03 through the bearing 

12 l. .. . . is necessary ·.o 7i t the :Jearing l 21 in to a smail 

limited annular gap riefined bet· .... P.en an inner peripheral 

::>urface iJf the shaft jore of the load sheave l 03 and an 

outer oeripheral surface ·)f the 1iriv1ng shaft l 0'1 inserted 

in to :hat shaft bore. -:-herefore. since a size and a type of 

the bearing 121 are so restricted :hat only a bear mg having 

a bad :::earing efficiency such as a needle bearing and a 

metal bearing can be "!moloyed. there appears such a problem 

that ;1 :ransmission (~f:"ic:ency of ~he rlriving force to the 

ioad ·;heave l 03 becomP.s :;o ·.vorse :hat a l;ir~er 1>pera :ion 

forcP. ;s needed for "ce!'"":Hion of •.he hand chain. 

since "he portilm qf ·:-:e .iriving ::;haft 104 on 1:w side of 

the .1r.:tuating mPchan1~;.':1 .~ nnt :-;:;;.;-ooned like :1 <::1ntilevP.r 

c!rivin~ snaft !0'1 :s ::f:t.lected by ;1 :nad :1 .ng on the hand 

'Nheel l 05 when the~ whr~el l 05 is <1rivc~n by th<~ hand chain. 
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Thereupon. when the hand chain is operated forcibiy under 

that deflected condi t:on .;f ~he dr!ving shaft l04. there 

also appears SUC!1 orsoiem :hat ,} :Jendir.g stress ~s 

concentrated to ~he .iriving shaf: i04 ·.JUtSide the load 

sheave l 03 and its .Jourr.ai portion :J ,_:ause a deformation. 

'Nhen :he driving sna f: l ua 1s deflected or deformed :n 

that way. the hand wheel : )5 is brought into contact. with an 

inner sur;·ace of the ·..vneei cover t 13 ·'Jr a component member 

such as 1 chain p,uide provided in the inner surface of the 

wheel cover l 13. As a result. there appear not oniy such a 

deficiency that the :ransmission efficiency becomes much 

worse bu: also such prrrn le ms that durability iowers ana an 

unpleasant noise is ~enera ted. 

Further. since the axial one end portion. namely the 

portion ·Jr <friving :;;haft 104 on the side of the 

reduction :.;ear mechanism iS supported by the bearmg l l 9 as 

well as :he intermediate portion thereof is supported by the 

bearing : ~ l . though the <l:<ial movement of the driving shaft 

t 04 toward the reduction ~ear mechanism is restrained by the 

trnnsmission mechanism , ~ ' 
ti i.. :novement thereof t.he axial 

toward :he actuating :nechanism is restrained by :he bearing 

1 ') l 
' - l ":nga~ea with .1 .-::teooed portion : 04a formed in ~.he 

driving s:iaft l 04 and :1 .:>topper ring : 23 anchored in :he 

Shaft :ior:• l) f the inad :·;he:1 VP l ();~. !hi~r~forP.. :n :hP. above-

mentioned ,:onstruction. ·.hou~n tht> axial :novP.m~nts or' ;he 

driving sr:aft I 04 ··an :i£~ ····strained in that ·Nay. since the 

;1xial movement thereof rowFird thr. actuating mechanism is 

-'1-
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restrained by the stepped oortion '. 04a. the bearing 121 and 

the stopoer ring ' ') ') 
1-0. :here appears sucn l probiem that a 

load :·er restraining :ha: .lXtai :novement Of :he bearing ~ . .., ' 
! ..,, .. 

acts on :he bearing . . , ! 
to !ewer i :s bearing performance . 

cause damages depending ,:m a . :oad condition and hinder a 

rota ti on performance J f :he dr! v:ng shaft I 04. 

in :~ase :hat a -.:o diameter of :i first ~ear of the 

reduction >5ear mechanism disposed in the shaft end portion 

of the ,friving shaft : 04 tJn the side of the reduction gear 

mechanism is made larger than an outer diameter of the 

driving ~:haft I 04 so ·nat the first ~ear is brought into 

contact .v1th the :;haft ·~nci portion of the ioad sheave 103. 

it mignt bt!come poss1bie :o restrain the axial movement of 

the driving shar't toward the actuating mechanism. 

ihereupon. however. since :here ;ippears such another probiem 

that the first ·~ear becomes larger in diameter to make the 

reduction ~ear mechanism larger by that correspondingly 

resulting in an increase of an overail dimension of the 

chain biock. the ~nlar~ement of the tip diameter of the 

first gear is not preferable as :1 ·.vay for solving :he 

above- mentioned probiems. 

:~UMMARY . 1)F THE lWE~iT[O:-.J 

it .s a princioai ·:c.;ect of tlw ;Jresent invention Ia 

prr)vicie .l manual block :n transmission 

·~ffiClP.nC'; -·an tH' imoro•.-~d. ;in tlperabiiitY ()f an clCtuating 

mechanism ··an b1' impnn·~ct and also ~1 .turabilitv can be 

improved by d<~cn~asing a shaft 11ef lection nr deformation of 



---------------· --------------------------

THIS SHEET HAS BEEN 
11 
' I id:.PLACED ~-

a shaft portion of -::lr!vin~ shaft on :he side of an 

actuating mechanism. 

:r ;s 1nother •Jb.!ec: : f ·.he present :rwention :o provide 

a manuai ;:hain bloc:< -~ 
;l• .vnic:-: :·urther a Jearing ~fficiency 

can be improved so J.S :o improve a transmission efficiency 

much better. 

It :s a further -~b.;ec~ or" the present invention to 

provide a manua I chain :::;ioc!-: :n ·..vhich ax1ai movements of a 

driving shaft can be r~strained by :i simple ·~onstruction 

without lowering a bearing performance and rllso an overall 

durability can be !mprovea ·.vhile a transm1ss1on efficiency 

can be improved and :rn ·-:cerabili ty of an actuating mechanism 

can be improved --~ecreasing a shaft cicf lection or 

deformation of a :-:haft ::ionion 0i the driving :;haft on the 

side of ;m actua tin?, ~ec:ianism. 

Thus. :or ;iccomplishin~ the above- mentioned ob.iects. the 

invention according to ·:iaim resides in a manual chain 

block including a pair ')f t"irst and second side plates I. 2. 

a load sheave ,, ,, having .1 shaft bore 2a and supported 

rotatably between side plates i. an ;ictuating 

mechanism 20 provided wir.h l hand ·.vheel a. i driving shaft 

Passing th rough the shaf:. :.:nrP. :~a of the :oaci ~:heave 
.., 

and ,) 

interlocking at its axiai -:ne 1•nci ponion :o the actuating 

mechanism ~o t () i;p ·1c t ua t t><i :.,y thf" .1c:1Ja ung ·111~c:1an ism 20. 

-~!~ar I 1 ~hP. axial 

Other '~nd PUrll.<)n c>I' . . - . ..., h h 1 ~he ,1r1v1r1r.; shat t , . 'N err!in a w ee 

cover 15 ·.-·or c.·ov 0.r1·na h · h · '0 " .., t e .1ctua ting mec anism ::.. is attached 
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to the 7irst side plate and a 5ear cover l 6 for covering 

the re.duc~ion :;;ear mechanism , is attached ::o :he second 

side plate ·) · .m the side .)f t:ie ·.vheei .:over l :=: there :s 

provided J. radial bearing : 3 ~r:r suppor:.ing the axial one 

end portion of ~he driving shaf: and t!ie driving shaft 

has :he actuating mec:ianism side snaf t portion for 

supporting :he <1Ctuating :nechanism 20 extended so that the 

P.xtended shaft end ~onion •.:::m je supported by the radiai 

bearing i 3. 

in :he invention according claim a radial bearing 

19 1s disposed not rm1y the wheel <:over ' ·J but also :n 

the 1~ear 1:ov1~r l n so that ~he driving shait 7 can be 

supported rotatably nt .~s 1JPPOs1te end portions by wheel 

cover : :=: and the ~ear cover : 6 through the bearings 18. i 9 

separately from the load sheav~ 3 a and the load sheave :~ is 

supported rotatably by the first and the second side plates 

1 . with a predetermined gap kept between the inner 

peripherai surface of the shaft bore 3a and the outer 

periphera: surface of :he driving shaft 

[n ~he invention ~ccording to claim 

-I• 
., .·,. the actuating 

mechanism ·~o is provicted with ;1 mechanical brnke. and the 

driving .->haf~ 7 has :i threaded shaft :JOrtion 71 to je 

threadably ,·n~aged with ,1 driving port.ion adaptt~d to be 

rotated :ntt>rlodingly 'JY '.he hand wheei 3 :rnd :1 .iournni 

portion - ' :o t)(~ :;upportP.c:i by !he -.vheel ''.0\'t•r 1 :> rhrough the 

bearing ; :~ ·.v1 th the .:ournnl portion 72 inserted into a ·11heei 

stopping member 110 having a restrnint ;::;ortion ·11 opposed to 
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an outer :ing I Sa of :he ·::iearing 13 '.leld by the wheel cover 

: 5 to :-estrain its axiai :novement by ·:ontact ·.vi th the outer 

ring : Sa .1nd :1 rece!ving ;:::ortion for :-ece1ving an J.xiai 

movement •Jf :he hand ·.vneel 8. 

~n ::.he ~nvention :ic::o r:i ing :o claim 4. the journal 

por:ion 72 :s made s:nailer in diameter than :he threaded 

shaft ;:;OrtiOn 71. bet·,.,.een :he threaded snaf:. oortion 71 and 

the journal portion ., " 
I - ~here IS ;:irovided receiving stepped 

portion 7-t. and a stopper 43 of the wheel stopping member 40 

is anchored to the ~ournal portion 7?. outside a holding 

portion of the wheel s:.opping member 40. 

In the invention -lCCording :.o claim 5. between :ne 

wheel cover 15 and the :·:rst side p!a te to which the cover 

15 is attached and bet·..,.~en the gear cover l 6 :ind the second 

side plate to 'NhiCh ·.he <:over 16 is attached there are 

provided both pos:tioning members for set ting 

the positions of the :'Jvers 15. 16 relative to the side 

plates l. 2 and positioning concaved portions adapted to 

engage with the positioning members respectively. 

[n the invention according ~o claim 6. '.&/hlle the shaft 

portion \) f the driving sna ft 
., ·.)n the actuating mechanism ' 

side iS :->xtended so ~hat :he t•xtended shaft no rt ion c:an oe 

supported by the radial bearing 13. the shat" t portion of ·.he 

c1riving . .;naf t 7 ,>n ".he 1lPPOSf~C side t_ () thr. actuating 

mechnn1sm s:c1e is SUPPGr:P.~ by ;i :Jearing interposed between 

the shaft_ Dore :~a of thP. \,)ad sheave '.) and the driving shaft 

7 passing through the shaft bore ::;a. and further a first 

Thiii1liii 1Ui1l1111 Hir 
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gear 35 constructing :he reduction gear mechanism and a 

flange oorticn 
~ .... 
/ . ..) .Joined :ontinucusly the first gear 

and having :i larger Ju:cr diameter r.!"Jan that of the ;ir:ving 

shaft 7 ::o block :he :novement of the driving shaft 7 toward 

the actuating mechanism ·~re formed integrally in the shaft 

end portion of 7.he shaft 7 the reduction 

mechanism side. 

ln the invention ,1cc8rding to claim 7. a first ana •l 

second bearings '.l l . lre interposed between the load 

sheave 3 and the driv:r.g shaft / passing through the shaft 

bore 3a of the load she:l';~ 3 on the '.""eduction gear mechanism 

side and on the actua t:~g mechanism side respectively. so 

· ·1at the driving shaft can be supported "1 1 its three 

points by the bearings 92 and the radiai bearing 13 

serving to support the ~x:ended shaft end portion thereof on 

the actuating mechanisr.i side. 

g. A manual chain blcci< :J.S set forth in claim 8. wherein 

the re in forcemen t ribs -?'<tending rndially from said annular 

rib are made to reach ::;s:-itene': portions of the wheel c0ver 

to be fixed onto lht~ ~:rs: side ;:iia tt~ 'JY the Sl"1Y bolts ~ . ' 

and terminate at the ·.:,.,nten1~c1 oortions. 

In the invention ar;c::r:iing ~o ·~l;iim :i. the wheel r:over 

l 5 r:omprises a concavec portion ~a :.1dapted to hold :hP 

bearing 

portion 

i 3. an :mnul:ir ~-1b :;J 

an<i a ~- 'u :"":1 ii t y , . . , 

,~xtending rndially from :~e annular ~·1b S9. 

r hi> conca ·;ec 

ribs 
.. , 

'1\J 

[n the invention acc:::rding to ·:laim ~J. the reinforcement 

··- ~} -· 
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ribs 60 ~xtending radiaily from the annular rib 59 are made 

to reac1 tightened ;:iort:cns to be ~ightened by the stay 

baits • ·1 ;ino ter'.Tlina te J, t the ~igh tened por:ions. 

'.--lext. the functions ~f the respective inventions having 

the aoove- mentioned :Gnstruc:ions will be explained 

hereinaf:er. 

According to the :nvention as set forth in claim l. 

since the radial bearing :s is orovided on the side of che 

wheel cover ,-
,;:i so that :he shaft end portion of the driving 

shaft 
., 

Gn the side of :he wheel i 5 for supporting the I cover 

actuating mechanism :20 ::m be supported by that bearing i8. 

it is ;;oss1bie to :mp rove a supporting rigidity for the 

driving snaf t 7. Ther~fore. even when a large operating 

load acts on the driving shat' t at :he time of actuating 

operation of :.he hand ·.vheei 8 of the actuating mechanism 20 

through a hand chain. ; . is possible to decrease a shaft 

deflection and to prevent a shaft deformation. Thereupon. 

it is also possible !O improve a transmission efficiency 

attained ·.vhen the driving force i;- transmitted from the hand 

wheel ~ :o the load sneave 3 :rnd to improve an operability. 

rurther : t is possible ·.o solve such ,1 problem that the hand 

wheel i{ :s brought into ~:mtact ·.vith :he ..:hain guide or the 

wheel cover 15. 

Ar.cording to the forth in claim 

since :.he radinl beann~s : 8. i J are disposed in the wheel 

cover t ::i and the gear -:over l n n~spectively so that ~he 

axial '>Pposed t~nd portions of the driving shaft 7 can be 

•4 ·:. T11is Sheet Has Been R 1 I, 111111111111111111111m;r -IO·· 
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supported by the wheei .:over ~ 5 and the gear cover t 6 

througn :he jearings iS. :9. namely :JY .mother supporting 

system aside from i suppcrting system f 0r t~e ;oad sheave 3. 

it is :Jossibie to ~mpioy suc!i a bear:ng ;ls to have a good 

bearing efficiency 'lS '.ved as desired dimension. for 

exarnpie :n :he type of .1 jall bearing and the like as :he 

either bearings 18. : 9. 7herefore. i. 
''- is possible to 

furthe!'" :mprove the transmission efficiency by enhancing the 

bearing ~f fictency. Thereuoon. since the driving shaft 7 is 

supported at its axiai 0pposite end portions. even when a 

large :oad acts t:n r.he .friving shaft 7 ,lt the time of 

actua tm~ :)pera tion 1i f '..he hand whee! 3. : t is possible to 

decrease J.n amount of . :s shaft deflection ns well as to 

prevent ~ts ::;haft deformation. ..\ccordingiy. together with 

the ::nor<Jvement of :he bearing efficiency : t becomes 

possibie ~o further impr'Jve :he transmission efficiency to 

improve the operability Jf the hand wheel. 

According to the invention as set forth in claim 3. 

since :he wheel stopping :nember 40 is simply iitted onto the 

journai ;)Qrtion 7') ~he driving .~haft 7. the axial 

movement Jf the hand ',•JnPe1 S 1:an be r~ceived by the wheel 

cover : ) through The ·;1.n:tc>!"' rm~ i Sa :)f i.iw radial bearing 

13. ~heret"ore. It .3 ;;ossible n~strain the axial 

<iirect:r,n. :~ame\y tht~ ;i:~ia1 :nov~mP.nt the!"''!Of at the time 11f 

excess1·1P. unwinding uper'i til:n ·"'1th a less lieforma tion of the 

wheel <:over 15 as well ,1s to :;impli fy tht' construction in 

-! I -
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comparison with the (~onventionai embodiment in which such 

restraints :s attained jy ..ise M a castle 1ut and the like. 

rurther. since :.he ·.11hee~ s~opo1ng :nember 40 '.s simpiy f:tted 

onto the driving shaf: its a.ssembling ·Nor!<:abilitY to the 

driving shaft 7 can be improved. Thereupon. since the wheel 

stopping :nember .\0 .~'.)m~rises :_he restraint portion 4 l and 

the receiving portion .i 2. that :s since it can be formed 

from a cylindrical memoer with a flange as disclosed in an 

embodiment of the invention. its workability is good to make 

a cost decrease possible. 

According to the :nvention as set forth in claim .\. 

since the stopper I ·~ .,.., :s disposed at a location of the 

driving shaft 7 1>utside :he anchoring portion of the wheel 

stopping member 10. . ' is possible to leave the wheel 

stopping member 1\0 he~d _n the driving shaft 7 ~ven at the 

time of disassembly for :-emoving the driving shaft 7 from 

the ~earing 18 after ~ismount of the wheel cover 8. 

Therefore. in case that :he wheel stopping member 40 has 

been dismounted at the :ime of disassembly. it is possible 

to prevent the for~etting :,J mount the wheel stopping member 

40 at the time of rPassemolage ')f the wheel cover l 5. ~ven 

though the 'Nheel cov1~r - might be deformed by an excessive 

increase of the load act::;~ on the 'Nheel stopping member 40 

at the time llf rPstra~n:r.g thP. .1:<ial movement through ~he 

outer ring i8a nr tlw :t>:11·ing iH. P.specially at the time of 

it is pussrniP to attain the restraint •>f the 

movement of th~ !~;.md ·Hheel 8 by the stopper 4:3. 

-I 2-
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Accordingly. ··Nhile a defor:na ti on of the wheel cover l 5 can 

be restrained. aiso ~he axiai movement can be effectiveiy 

attained :n co-opera~ior. ·.v1th :he ·.vheei cover ,-
' j. 

According to the ::iventicn as set forth in claim :) . 

since between the 'Nheei cover 15 and the first side plate 

to ·.11hich :he cover 15 :s a: tached and between the gear cover 

16 ana :he second side ::iia te 2 to which the cover 
I.,. 

attached there are orov:ded both positioning members ~or 

setting i.he positions of :he covers l 5. 15 relative to :he 

side ;:iiates l' 
•) and pest tioning C'"'1caved portions adapted 

to engage with the ::iost t ioning members respectively. ·.vhen 

the ,,.. ·ei cover l 5 .md c:-ie ~ear cover i 6 are attached to <.he 

the side plates the positions of :he l 

'' :--esoective!y. 

bearings : 3. l ~l can be :et based on these side plates 1. 
., 

iherefore. it ts poss1oie to accurately align tht~ .:lxis :Jf 

the driving shaft 7 ·n :he ::ixis of the load sheave .:, 

supported the side ;:;ia tes by 1. ') .... 

. .\ccording to the :nvention as set forth in claim 5. 

since ~he radial bearing : 3 is disposed on the side of :he 

wheel r.over l 5 and r.ht~ ·~xtended shaft ~ort1on Jf the driving 

shaft tm the actuating '.':lechanism side is supported by ·.:ie 

radial bearing 18 as the ririving shaft :s 

supported by both tile :;earing i 8 and a bearing interposed 

., 
,) and :he shaft UH: sheave 

drivin?, stia ft 7 i;assin11 · :1rougn r.tw :.;haft bore :)a. 1 t :s 

possiblr"! rn improvl• :.~e ;:;upporting ngidity for the shaft 

portion of the driving :.;har"t 7 on the actuating mechanism 

This Sheet Has Been Replaced 
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side. 7herefore. though a iarge actuating load acts on the 

driving snaft 7 Nhen the ~and Nheel 8 of r.he actuating 

mechanism 20 is ,1ctua tee :hrough :.he hand chain. it is 

;Jossible :o decrease 3. shaft deflec:ion as well as to 

;Jrevent a shaft deformation. . .\s a result. it is possible to 

improve the :ransm ission ~fficiency of :he driving force 

t ransrn it ted from the hand "Nhee i 3 to the !oad sheave 3 as 

·Neil as :o improve :he operability. Fur th er. : t is possib ie 

to resolve such a problem that the hand wheel comes to 

contact 'Ni th the chain guide or the wheel cover. 

Thereupon. since the axial movement of the driving shaft 

7 is restrained by the :ransmiss1on mechanism l 0 mounted to 

the shaft portion of ::ie driving shaft 7 on the actuating 

mechanism side and the flange portion 35a integrally formed 

with the driving shaft .. 
' :ogether with the first gear 35 of 

the reduction gear :nechanism l l . it is possible to restrain 

the axial movement by the simple construction. Further. 

since it becomes unnecessary to restrain the axial movement 

of the driving shaft 7 ::Jy the bearing interposed between the 

shaft bore 3a of the :0ad sheave :3 and the driving shaft 7 
I• 

it 1s possible to resoi ve such a problem that the bearing 

efficiency lowers <>r ~.he :-otatabdity of the <iriving shaft 

is hindered like the -:onventional embodiment in which the 

axial :novemen t 1s n•str:,.ir.ed by ::ie bearing. 

it 1s unnecessary ro ,,~iian~e thP. diameter of t.h1~ first ~ear 

of the :--eduction !;ear :nechanism. there doesn't ;ippear a 

deficiency accompanying ·Nith an c~nlargement. 
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According to the invention <lS set forth in claim 7 '. 

:he first "ind :he second bear:ngs g l. 92 are 

interposed between :he ·.:.e :oad sheave .;; and the driving 

shaft 1 :Jassing :hrougn :he shaft bore 2a Jf the load sheave 

3 on :he reduction gear '.'llec:ianism side and on the actuating 

mechanism side respectively so that the driving shaft 3 can 

be supported at three ::ioints :JY the bearings 9 i . 92 and the 

radiai bearing I 3. it :s possible to provide these bearings 

9 I. '32 Nithout serving :o restrain the axiai movement of the 

driving shaft 7 as ·.veil as to shorten a bearing span. 

Therefore. il shaft def'.ectior. af the er.tire driving shaft 

can be restrained to :mprove the rotatabiiity ;Jf the driving 

shaft -: and to further improve the transmission efficiency. 

According to the .nv~nt1on as set f.J r th in claim 
,, 
il . 

since :.he wheel cover is provided with a concaved portion 

58. an annular rib :;g .ind the pluraiity of reinforcement 

ribs i)Q extendin~ radiali·;. is possible to increase the 

rigidity of the wheel cover 15 without increasing its 

weight. Therefore. the ::iosi ti on of the bearing I 3 to be 

disposed ~n the wheel -:ovPr : :; can be sec:.ired even ·.vhen an 

impact .1cts !.hereon f r'Jm :1utside to previously prevent the 

rotatabiiity of the clr:•1ing shaft 7 from jeing hindered :,y 

a shif~. uf the oosi tion l" 
. ' ~r.e bearing 

·\r:r:ording to r.hP. :rP.r>nlicn as set :•.)rth 1n t'laim 1 

since ·.he reinfOrCPffient ~·::s ri() :1rP SO formed as ~O ~Xt.ena 

to the :·\xing locations ;1:: which they are :"ixec1 to the firs~ 

side ;Jla te by the: stny bolts t ·J the position of the 
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bearing ; .3 can be secured by :he stay bolts l 2 even when an 

impact :cad 1s imposed :c the ·Nheel cover 15 from outside. 

:t becomes ;:;ossible :u 11cre ~ffectively prevent a shift of 

~he ;:iosi t:on of the Je3r:ng : 3. 

BRIEF )ESCRlPT'.ON ·JF 7HE DRAWINGS 

r!g. :s vertic1i sec:ional view showing a first 

emoodimen~ of a :nanuai ·~:"':a1n biock according to the present 

invention: 

r:. '1g. ·) is a sectional view taken along the middle plane 

between side plates :n the state of a load chain looped 

around ;:} load sheave: 

Fig. .j is :i front ·:1ew showing only a driving shaft: 

is a ;:;an.iai horizontal sectional view showing 

only 1 reduction gear :nechanism: 

Fig. is an ~~nlarged sectional view showing 

oosi tioning arrangement bet 'Neen a gear cover and a second 

side ola te: 

Fig. '.) is an enlar~ed sectional view showing only a 

wheel s:oooing member: 

Fig. 1s a ;lers~P.c::vP. view showing a cover holding 

member: 

~· 

:· ron t ru;. ,j IS a ·;1ew showing a 'Nheel cover: 

r:. 
'1g. J iS a sectional '.'iew ~aken along the A-A line in 

Fig. 

, .. 
""' l ·~· ; ,) !S ;1 :.;ecur.nai view .. ..:en along the :\-A line in 

rig. ·~ snowing only th P. · . .,,heel 
,, 

cover: 

Fig. \ l is a perspective view showing a hand chain 

This Sheet Has Been Replaced 
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guide: 

r ~g. :s oartiai sectionai 'Jiew showing 3.n 

embodiment tn ·.vhich an ,;ver!oad ;:lrevention mechanism is ~ct 

provided: 

Fig. . " ' .} is a verticai sectional view showing a second 

embodiment of a manuai ·.:hain bloc!< according to the present 

invention: 

Fig. i 4 is an enlarged sectional view showing a sr:a rt 

portion of the driving shaft on the reduction gear 

mechanism side: 

f 
Fig. , J is a f!"'Ont '.'!ew showing oniy the driving sha f L 

'· 
Fig. 16 :s ;1 ;:;;:1r :1ai horizontal sectional view showing 

only :he reduction :~ear :nechanism: and 

Fl.~. : 7 t!) u sectior.ai view corresponding to Fig. 9 ;nd 

showing .1nother t!mbodi men t: 

Fig. 18 1s a sectionai view corresponding to Fig. 4 and 

showing further another embodiment: 

Fi~. : 9 is a plan view showing a press plate for use ;n 

the embodiment of Fig. :3: 

Fig. -20 is a par~:ai sectional •:iew showing segmentaily 

a por:ion to be securen :;v a rivet in :he ~mbodiment of ?ig. 

i8: 

Fig. 
- l I!) a s~·:: ::onal view ::5howing .in embodiment 

Fig. ts se1.:::1;nai 11iew ~howing a (·onven tir;nai 

em bod i me:i t. 

DESCRIPTION OF ~HE PREFERRED EMBODIMENT 
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A manual chain block :llustrated in Fig. is a manually 

operated !ifting and :owering :ype ::!lain block having a ;oad 

sheave -.vhich :s supported rota :abiy between a pair of 

first and second side ;:i la tes l. 
. , :hrough bearings ;, . 5 and 

around which a load chain ~ is looped. :\ driving shaft 7 is 

passed through a shaf: Jore of the load sheave 3. .;\ hand 

wheel 3 around which :in ~ndless hand chain 80 is looped is 

disposea at .Jn axial one end portion of the driving shaft 7. 

a transmission mechanism '. C provided with a mechanical brake 

9 is disposed between the hand wheel 3 and the driving shaft 

7. and .1 reduction ~ear :nechanism 11 having a plurality of 

reduction sears is riisposed at the axial other end portion 

thereof so that a driving force generated by actuating the 

hand .vheel 8 through the hand chain can · be transmitted to 

the load sheave 3 through the transmission mechanism l 0 and 

the reduction gear :nechanism i I and then a handing member 

{not· illustrated) comprising a hook and the like connected 

to the load chain 4 on its load side looped around the load 

sheave,; can be lifted ;:ind lowered. 

The side plates l. :ire fixed secured by three stay 

bolts : ., ·.vi th being soacec apart by a predetermined distance 

and an attachment shaft 

side :Jpper portions 

.. ... 
of 

for a hook 

both the 

13 is mounted to rme 

side plates i. 

therebet·...-een located in ·.:ie r.angenuai direction nr' the :oad 

sheave 

,\ ·...-neel cover t 5 fer covering the hand wheel 8 is 

attached ~o the side plate and fixed thereto by nuts 17 

-1 8--



-

:hreadably engaged ·.111th :he stay bolts ! 2 while a gear cover 

t 6 ~or •:Qvering :he :educ:!on gear mechanism l I 

' ' is attached 

:o 1.he side plate :-ind .iiso fixed ~hereto by :he nuts '~ l ,' ' .. 

!he :iand chain. :he 1and wheel 8 and the transmission 

:nechamsm 10 construct .m actuating mechanism 20. and :he 

embodiment i llustr:lted ;..., ... ::'.gs. and ') 

'"' is provided with an 

overload pr even ti on mechanism :2 1 . 

T• .ne :ransmission mechanism l () comprises a driven hub ·1 ') 

joined to the drive shaft 7 so as not to rotate relatively 

thereto I threadably .iotn tea to each other in Figs.). a 

driving member ~3 threadaoly ~ngaged with the driving shaft 

7. a reverse prew~n ti on ~ear 24 interposed· between :he 

respective flange portions ,)f the driven hub and :he 

driving member 23 ;rnd ::;uooorted rota tably by the driven hub 

22 and lining plates . ~ ~ 
-·". interposed respectively between 

the driven hub .,., and :.:ie reverse prevention gear 24 and 

between the reverse prevention gear 24 and the driving 

member 23. A reverse prevention pawl 27 urged by a pawl 

spring 44 toward the r~·;prse prevention ~ear 24 and meshed 

with the reverse prevPr.t:r.n ~ear 2-1 is swingably mounted cO 

the s1d1: plate by ·.ht' cawl shaft :28. This reverse 

prevention pawl 27. t:;~ :-P.vP.rse ;:>revention gear 2'1. :he 

driven huo •J ') 
C.w' the dri·nng :nember :23 and the lining plates 

25. :2S .-:.mstruct 1:w ~f!C1:rn1cal ~rai\e q. 

The ·lVerioart tirPvPnT.!r.n mechanism ~ 1 supports the hand 

wheel ~ by a ,:y!indrir.;i! ~)OSS portion 23a of the driving 

member ~3 through a onP.--.vay clutch ~9 allowing to rotate in 

- l 9-
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the normal driving direction. has a lining :Jla te 30 disposed 

between the flange ;ior:ion of the drivin~ :nember 23 and a 

boss ;::ior:ion !) f :he hana .,.,heel 3. ar.d aiso has a lining 

plate 31 and a ;::iress ;;late 32 rota tabie :ogether with the 

cylindrical boss ;:iortion ~3a and a res1iient member 

comprising an initiaily c:ned disc spr~ng fitted in order 

onto the cyiindrical boss ::rnrtion 23a of :he rir!ving member 

23 au tside the hand wheel 3. and an urging ~orce set ting 

adjuster .34 th readably ~ngaged with an end of the boss 

portion 23a outside the :-esilient member 33 to optionally 

set a slip load l} f ~he '.land wheel 8 reia tive to the driving 

member :~ 3 by ad.iusting :m urging force of ~he resilient 

member 33. 

Further. the reduct:on gear mechanism 11 comprises a 

first gear v :) formed :ntegrally with J. shaft end of the 

driving shaft 7 shown in Figs. and ·L <l ;::air of second 

gears 37. 37 supported by intermediate shafts 36. 36 

respectively so as to mesn ·.vi th the first gear 35. a pair of 

third gears 38. 38 provided in the intermediate shafts 36. 

36 and J fourth gear ~9 _·onnected to an extended portion o~ 

the load sheave :) so ;1s to :nesh with :he third gears 38. 

38. 

Thus. in the abov1~ :nentioned r;onstruction. "Nhen the hand 

wheel .-; :s driven 111 ·nt' :1ormal direct:on by •>oerating the 

hand dmin. 

transmission 

the driving ·:hnft 7 

mechanism I:\ 
, •J having 

through the 

the overload prevention 

mechanism 21 and the mechanical brnke g so that the driving 

-- ~ () -
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force is transmitted to the load sheave 3 through the 

reduction gear mechanism • 1 
. l :o rotate the load sheave ") 

._) . 

Thereupon. the loaa side ;:onion of :he load chain ~ looped 

around :he load sheave .:. . :'lamely the load Side portion 

having a hook attached :o its !eading end thereof for 

hanging a cargo can be ·,ycund up :o lift the cargo. 

When a load lan~er ·.han the slip load set by ~he 

adjuster 34 of the overload l)revention mechanism 2 ! acts on 

the load side portion of :he load chain 4 at the time of 

lifting the cargo. the hand wheel 8 slips relative to the 

driving member 23 so ·.hat the cargo \iftin~ <1fter that is 

stopped. Thereupon. a :evei lJf the cargo lifted in that ·"'ay 

is held by an action 11f :he mechanical brake 9. 

When the Ii f ted cariso is lowered. the hand chain is 

operated to drive the '.'lana wheel 8 in :he reverse direction. 

Thereupon. the driving member 23 is retreated due to a screw 

effect by the reverse driving of the hand wheel 8. so that 

the load sheave 3 :s rotated reversely by aiterna tely 

repeating an action and ;in inaction of the mechanical brake 

9 to i:arry out the i:an~o lowering gradually. 

The embodiment illustrated in Fig. has further r.he 

follow in~ construction :n .1ddi tion to the manual chain bioc!-: 

having the above-mentionec (~onstruction. That :s. raciai 

bearings : 3. ·::om prising ball bearings 

disposed :n such portions ;., th<~ wheel cover 15 and the !~ear 

cover iG as to upoos~ to the driving shaft 7 to rotatably 

support the axial opposite t~nds of the driving shaft 7 by 

-2 I -
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:he bearings 13. ; 9 separately from the load sheave 3 

keeping a predeter:nined c:earance between the shaft bore of 

the :cad sheave 3 and ·_he driving shaft 7 
I• 

Iha t is. the driving snaf t 7 has an extended shaft 

portion on the actuating :nechanism side for supporting the 

actua'-ing mechanism :20.. J.nd its ~xtended shaft portion is 

supported by the radial :Jearing 13. In the embodiment 

illustrated in Fig. I. as 5hown in t:ig. .... 
.) . the shaft portion 

on the actuating mechanism side comprises a threaded portion 

71 adapted to th readably engage with both the driving member 

')" w.) r0tated interlockingly -.vi th the hand wheel 8 and the 

driven member ') ') 
ww and ::i .iournal portion 72 formed by 

extending an axial outer ~nd portion of the threaded portion 

7 l . and its journa I porticn 72 is supported by the radial 

bearing 18 . 

. .\Isa the axial other ~nd oortion of the driving shaft 7 

on to which the reduction gear mechanism l 1 of the driving 

shaft 7 is mounted has J. journal portion 73 formed axially 

outside :he first gear .'35. :md its journal portion 73 is 

suppor:ed by the radial ::Paring I 9. While the driving shaft 

7 is supported at : ts JXial opposite end portions by the 

wheei cover l 5 ;ind thee ~~ear cover ! 6. the predetermined 

•.~learance is held between :he intermediate portion 70 of the 

drivin12; snaft 7 and thP. snaft bon~ :~a l)f the load sheave .3. 

so that it can bP. .:ucportt--<i in the non- r~ontact state 

seoarn tely from the :oad 
., 
.,; as another supporting 

system separated from t.ha t of the load sheave 3. 

This Sheet Has Been Replaced 
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improve a supporting 

rigidity ~or the driving snaft ·.vhen the '.land wheel 3 of 

:he Jc:ua ting mechanism 2 O !S ac:uated jy :he hand chain. ; . 
' c 

!s ;:oss:ble to decrease ~he shaft deflection ::ind to prevent 

a shaft r:ieforma ti on even :hougn a large actuating load acts 

on :he driving shaft 7 
I• rurther. since : t is possibie 

improve the transmission efficiency driving force 

transmitted from the hand ·.vheel 3 to the :oad sheave 3 ana 

to imorove the operaoility thereof while the shaft 

deflection can be decreased as weil as ~he shaft deformation 

can be ;:;revP.n ted in that .vay. it becomes ;Jossible to resolve 

such a ;:;roblem that pecuiiar noises are ~enerated by contact 

of the hand wheel 8 ·Ni th the wheel cover or chain guides 

disposed inside of the ·..;neel cover. 

Thereupon. in the -:mbodimen t illustrn ted in Fig. I. 

since the axial opposite ~nd portions of the driving shaft 

are supported by the bearings 18. 19 disposed in the wheei 

cover 15 and the gear cover 16. a bearing of the type of a 

ball hearing having a ~ood bearing efficiency and also an 

optionai <iimension can be •. ~mployed as the bearings l 8. : 9. 

Therefr>re. it becomes pcssible to improve the transmission 

efficiency by £~nhancing ·he bearing ~f ficicncy . 

.-\dditionally. in the ::>mbodiment illustrated 

bor~ ~he loaa 

in Fig. 

.. 
·' on :he 

actuattng mechanism side rnct :hP. driving shaft 7 there :nay 

be disoosed such n bearing that is not ::ilways in contact but 

receivP.s only the shaft .Jeflection of the shaft portion on 
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The ·::>earings 18. 19 may be attached to frames fixedly 

secured :o the side ;Jia tes l . " 1 nstead 0 f the direct 

attachment to each cover ·-l. J. 16. 

The driving shaft ;n the embodiment illustrated in 

Fig. :s ;Jrovided ·,yi th :he actuating :nechanism side shaft 

portion and the reduc!ion sear mechanism side shaft portion 

~etween ·Nhich the :n~ermediate shaft portion 70 passes 

th rougn the shaft bore 3 a of the load sheave 3 as shown in 

rig. ..; . The actua rin~ mechanism side shaft portion 

comprises the threaded s:iaft portion 7 i ;ind the journal 

portion 1·1 with the ;ournal portion ;-z being smaller in 

diameter chan the threaaed shaft portion 7 ! . The driving 

shaft ; has a receiving .Hepped portion 74 formed between 

the threaded shaft pon!on 71 and the support snaft portion 

7 l. :\ :itting groove ~or a stopper 43 is formed in an 

intermediate portion of the journal portion 72. The first 

gear 35 and the .iournal portion 73 ·.vhich is smaller in 

diameter :han the first gear 35 are for med in the reduction 

gear mechanism side shaft portion. :ind the first gear 35 is 

formed bv a cold forging '.ntegrally 1s a flange portion 35a . 

. .\ wheel stopping member !Q fitted onto the journal portion 

.. .., 
f"" of :ht> actuating mechanism side shaft portion. The wheel 

stopping :;?ember 40 comor:ses ;.i rP.stmtnt portion -i I l)pposed 

to the outer ring I 8a •if ·!'le n1dial bearing i 3 held in wheel 

cover l S :o restrain the 1xial movement by abutting against 

the outer ring I 8a ana ;1 receiving portion '12 engaged with 

r~ This Sheet Has Been Replaced 
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the receiving stepped :JOrtion 74 to receive :he axiai 

:novement of :he hand ·.vneei a through the driving member 23 

:hreadaoiy engaged ·.vith :he threaded shaf: portion ., 1 
I I. 

That 1s. ~he whee! stooping member 40 employed in the 

embodiment iilustrated has a flange portion 

formed in a trumpet shaoe by expanding one end portion of a 

cylindricai member '.laving 1 ;lredetermined !ength as shown in 

Fig. 6. :md while the restraint portion 41 is formed by an 

·~. - outer periphery of the flange portion. the receiving portion 

42 is formed by lengthwise inside portion of the 

cylindrical member. .\n inner peripheral surface of the 

cylindricai member 1s not :hreaded but made straight and is 

fitted l)nto the .iournal oortion 7?. to be held thereby. The 

stopper ·!3 generally comprising a snap ring is anchored in 

the fitting groove 75 ;f :he journal portion 72 outside the 

holding portion thereof :·or the wheel stopping member 40 so 

that an axially outward dismounting of the wheel stopping 

member 40 can be prevented by the stopper 43 . • Thus. since the 'Nneel stopping member 40 having the 

above-mentioned structur~ :s merely stopped by the stopper 

43 fitted in the .journai ::onion 7') .... not only the machining 

can be simplified but ;tiso ~he mountability to the journai 

portion 7? ·- r~an ;;:mplified in ,~omoarison with a 

construction of thf> ·'.';r.vpn t ional P.mbodimen t in which :.he 

castie r1ut is t.hreadabl·t ~~ngaged with the driving shaft <ind 

stopped by the pin. so ·.:iat the manufacturing cost can be 

decreased correspondingly. Thereupon. since the movement of 

it. ii1ii~'iiU1/ii1liE'Mir 
.... .. •' ~ 
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the driving member 23 ;:irovided with the hand wheel 8 in the 

spiralling-:Jack direction .:an be restrained :JY the receiving 

:Jy :he . ...,heei cover - chrougn :he outer r:ng 18a of :he 

Jearing 13. it ts poss:ble to rest:--ain the movement of the 

driving r.tember 23 in the soirailing-back direction. namely 

to restrain the axial movement a: :he time of unwinding with 

a less deformation of :he Nheei cover 

Since the stopper -l3 1s provided. 

1:::; 
l v. 

; . 
1 L is possible to 

leave the wheel stopping member 40 held in the driving shaft 

7 even at the time of disassembly for removing the driving 

shaft 7 ~ram the bearing 18 after dismount of the wheel 

cover 8. Therefore. :n case that the wheel stopping member 

-lO has jeen dismounted at the time of disassembly. it is 

possible to prevent ·.ne forget ting to mount the wheel 

stopping member 40 at :he time of reassemblage of the wheel 

cover i 5. E.ven though the wheel cover i 5 might be deformed 

by an excessive increase of the load acting on the wheel 

stopping '.Tl ember 40 at the time of restraining the axial 

movement through the ·Juter ring l8a r:Jf the bearing 18. 

especially at the ti me Jf unwinding, it is possible to 

secondarily restrain the :.ix1al movement by the stopper 43. 

Accordingly. while a deformation of the '>1heel cover 15 can 

be restrained. also !he .nial movement can be effectively 

attained :n co -opera titin ·.vi th the · .. 1heel cover 
,~ 

I ;) • 

In :he embodiment illustrated :n Figs. and n. since 

the wheel stopping member .~Q 1s f'Jrmed from the cylindrical 

member having the predetermined length. it can be employed 
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so that its component oarts can be used in common even in 

:he case that :he ·wer!oad prevention :nechanism ,, 1 is ~ L 

construc:ed like :he ~mbodiment : llustra ted in Fig. also 

'.n the case that the JOSS portion of the hand wheel 8 is 

th readably engaged 'Ni th :he threaded portion 7 l without 

constructing the overload ;Jreventicn mechanism. !n the case 

that the boss portion ·"lf the hand wheel 3 is threadably 

engaged with the threaded portion 71 'Nithout constructing 

the overload prevention mechanism. it is possible to 

simplify manufacturing C1f the hand wheel 8 because the axial 

movement can be restrained by the wheel stopping member 40 

without ~longating an ;ixial length of the boss portion by 

employing lhe wheel stopping member 40. 

Though the snap !'"Ing is used as the stopper 43. a 

through pin may be used instead of the snap ring. As shown 

in Fig. l 2. the castle nut 82 may be made to threadably 

engage with the journal portion 72 by using a washer 81 and 

the nut 32 instead of the wheel stopping member 40 and 

anchored to the .iournai portion '?? ,_ by a through pin 33. 

Further. the drivin~ member ~3 or the boss portion of the 

hand ·,yheel may be ::>r1Jugh t into direct contact with the 

bearing i 3 or the ·,yheP.t cover l 5 without the wheel stopping 

member -~O. 

'·iex t. the ·..vhet> I ,~o 1: ~ r : 5 ;ind the ~' ··: r . :J ver 16 ho id i ng 

the r:iciiai bearin~s ! a. '. 9 respectively as mentioned above 

w i 11 explained he rr~j na f ter. 

When viewing from ~.he front as shown in Fig. 8. the 

11111i 1iii1r11i1nr 
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wheel cover 15 has passage openings l 5a. I Sb for passing the 

hand chain on the opposite left and right sides and a short 

cove?'" side wall l Sc between these ;:iassage openings ! Sa. i 5b. 

A cover holding member 4 7 fixed to ~he first side plate is 

connected to the inside of :he cover side wall ! Sc. and hand 

chain guides 48 are disposed at tightening portions lSd for 

the stay bolts 12 in the Nneel cover 15. 

As shown in Fig. 7. •he cover holding member 47 has side 

surfaces 4 7a. 4 7b defining lower opening edges of the 

passage openings 15a. 15b and a cover receiving portion 47c 

having a seat surface 4 7e ;)nto which the inside of the wheel 

cover 15 sits and adapted to receive the cover side wall t 5c 

·1f the ·.vheel cover 15. ~n outer surface of the cover 

receiving portion 4 7c is :armed in an arcua te shape so that 

the cover receiving portion 4 7c can be held by the cover 

side · .... ail I 5c. Further. the cover holding member 4 7 has a 

pair of angular projections Hd so formed at its end face on 

the side Jf the first side plate as to fit into a pair of 

angular fitting holes 49 of the side plate for· positioning 

and an lnsertion opening Hf formed in i.he seat surface 47e 

onto .,...hich the inside of rhe wheel cover l 5 sits so that the 

stay :iolt l 2 running aiong the side surfaces Ha. 4 7b passes 

there th rough. 

:\s shown in 1:i1~s. 1 md l t • the :1and ;:hain guide 48 

comorises .m attached portion Sl 'Nhich . ,. 
'"" interposed between 

the stay l.Jol t 12 and ;1 :_igh tened portion \Sci of the wheei 

cover 15 by the stay bolt l 2. has an outer surface 

This Sheet Has Been Replaced 
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coinciding with the inner surface of the cover side wall l Se 

extending to the tightened portion t 5d and has a !Jal t 

oassing 'Joening 5 la for:nea :n the flat face. a held portion 

53 which has the anguiar orojections 53a adapted to fit into 

an angular fitting hole 52 of the first side oiate for 

oosi tioning so as to be '.ield by :he side plate : and a guide 

portion 54 which is located bet'Neen the attached portion :::; 1 ... ' 

and the held portion 53 facing the hand 'Nheel 3 and serves 

to guide the hand chain . 

Thus. the cover holding member 4 7 and the pair of hand 

chain guides 48. 48 are fixedly secured between the first 

side plate and the ·.vneei cover 15 by tightening a nut ; 7 

relative :o the stay :Jolt 12. and a position of the wheel 

cover ~ 5 relative to the first side plate is set by 

fitting ~he angular projections 47d. of the cover 

holding member 4 7 tlnd the hand chain ~uides 48. 48 into the 

angular openings 49. 52 respectively. 

That is. the position of the cover holding member 4 7 

relative ~.o the wheel ~over 15 is secured by receiving the 

cover side wall 15c 'JY the r~ceivmg portion 4 7c of the 

cover holding member 4 7 as WP.II ~s i.:ie :::iositions <}f the hana 

chain ~uides 48. 48 rc.iative :.0 the 'Nheel cover 15 :s 

secured by abutting the respective ~~:ached portions 51 of 

~he nand chain guides ·~8. .rn against ·.he inner :>urface 0f 

:he COVt~r side wall and by fiXH1?, ·.hem by means of 

spot t1f-~iding and the like unaer that abutted condition. 

Therefore. while the respectivP. angular oro.iections 4 7d. 53a 

iiH1ii1' 1iii1r11111i11r -29-



-

I 
I 

\ 

THIS SHEET HAS BEEN 
REPLACED 

af the cover holding memoer 4 7 and the hand chain guides 48. 

~8 serve as the posit;cning :nember. the respective angular 

•)penings ~9. 52 ser•1e .1s :he positioning concave into which 

the anguiar projections 4 7 d. 53a fit. so that the wheel 

.::over 15 can be positioned reiative to the first side plate 

l 5 and 7ixedly secured :n the ;:>redetermined position by 

tightening the nut 17 ;eiative to :he stay bolt 12. 

A positioning member So generally comprising a knock pin 

for setting a position or :he gear cover 16 relative to the 

second side plate 2 and a positioning concaved portion 57 

into ·.vhich the ::>osit1cning member 56 fits for positioning 

are provided between t!"le gear cover 16 and the second side 

plate 2 to which the gear cover 16 is attached. The 

positioning member 56 . .:. generally provided on the side of 

the gear cover 16 and :nay be provided by a knock pin as a 

separate member from ~he gear cover 16. But. as shown in 

rigs. and 5. it is preferable to swell out the gear cover 

l 6 to form the positioning member 56 as a low protrusion by 

the burring process. 

As noted above. since the positionings between the wheel 

cover 15 .:ind the first s:de plate and between the gear 

cover : ti and the second side plate 2 are attained by 

providing the positioning member and the positioning 

concavP.d oortion there!)P.t'Neen. it is possible to set the 

positions ,)f the n~soer::ive bearings 18. ; 9 based on the 

respective side plates ·) supporting the load sheave 3. 

Therefore. it is possible to accurately make the axis of the 

-30-



-

-

THIS SHEET HAS BEEN 
REPLACED 

driving shaft 7 coinc:ae with the axis of the load sheave 3. 

As shown in Figs. and :L :he wheei cover IS has a 

concaved portion sa hoiding the bearing i 5. an annular rib 

59 surrounding the c::mcaved portion 58. reinforcement ribs 

60 :-adiai!y extending f:-am the annular rib 59 toward the 

tightened portions ; Sc.i rn be <.ightened by the stay bolts "? 1 .. 

and ~erminating :here and reinforcement ribs 85 connecting 

both ~he tightened por:ions 15d between the tightened 

portions : 5d in the upper section of the wheel cover 15 and 

between these tightened portions 15d and the tightened 

portion '.5d in the :ow er section :hereof respectively. 

Thus. the 'Nheel cover : :; iS so formed from a metal plate as 

to have ~hose ribs 59. 60. 85 and the concaved portion 58 

for reinforcement and :o prevent a shift of the position of 

the bearing 18 held by the concaved porr.ion 58. 

That IS. since the holding portion for holding the 

bearing i3 is reinforced by the concaved portion 58. the 

annular rib 59 and the reinforcement ribs 60 connecting to 

the annuiar rib 59 and is joined to the stay bolt 12 

contrnuousiy through the reinforcement ribs 60 as 'Nell as 

further :he reinforcement rib 58 1s ;:;rovided between the 

tightened portions I 5d :o be tightened by :he stay bolt ! 2. 

even :hough a portion 0f the wheel cover : 5 is deformed by 

an ~xternai force. it :~possible co :Jn~vc>nt the shift of 

the ;:ositton of the hoiding portion <Jr to minimize it so 

that :rie axis position 'Jf the driving :-:haft 7 can be held 

constantly. 
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Further. since an outer peripheral portion of the gear 

cover 15 1s swelled out :o :arm a sweiled-out portion l 6a 

for enhancing the :-igidity of a .:entral ;::iortion with the 

bearing : 9 and the bearings 6 l. 62 for :he intermediate 

shaft 36 being disposed :n that central por:ion as shown in 

Fig. .t. even though the external force is applied thereto. 

it is ;::iossible to oreven t :he oosi ti on of the bearing 19 set 

by both the oosi tioning member 56 and the positioning 

concaved portion 57 from being shifted . Therefore. the 

driving shaft 7 supported by the wheel cover 15 and the gear 

cover 16 th rough the ::,ea rings la. 19 can be held at :he 

predetermined axis position by the above-mentioned 

construcuons of the wheel cover i 5 and the ~ear cover 15 

even though an impact :s imposed from outside. Thereupon. 

it is possible to avoid an interference ·.vith the load sheave 

3 which :night be caused ~Y the axis shift and to construct 

the durable chain block. 

Incidentally. in Fig. ~ the symbols 63. 64 designate 

load chain guides for 5uiding the load chain 4 approaching 

between :he side plates ., to the !cad sheave 3. and the 

symbol :');) does :i chain '.·\icker disposed directly below ~he 

load sheave 3 for restrainin~ incl ina ti on in the 

approachinis direction. r; f the lo;:id chain approaching 

between '.!le side plates ·) sn as :o mesh ·.vith the lnad 

sheave These load r:hfl in 1~u ldes S3. ti 4 :rnct the chain 

kicker nS are fixedly securPd between the side pia tes I. 
. .., 
'- . 

and the no load side chain 1~uide 63 of the load chain 
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guides 53 . 6 4 is provided with an engaging portion 66 

adapted :o engage with a ;'lo- :cad side end ;:ior~ion of the 

load chain ~-

:n the above-mentioned embodiment. though the driving 

shaft is supported 3: its oppcsi te end portions by the 

radial bearings 13. I 9. as shown in rig. I" . .) . the radiai 

bearing 1 9 to be disposed m the gear cove!" 15 of both the 

radial bearings l8. i 9 :nay be ;Jmitted. a shaft portion 

- the.reef on axial one end side. namely on the actuating 

mechanism side for supporting the actuating mechanism 20 may 

be supported by the r'3.dial bearing 18 disposed in the wheel 

cover , .., . a first :ma J. second bearings 91 . 92 may be 

disposea between the driving shaft i and the shaft bore 3a 

of the ioad sheave on the reduction gear mechanism side 

and the actuating mechanism side so that the driving shaft 7 

can be supported lt 1 ts ·hree points by those bearings 91. 

92 and the radial bearing l 8. and the first gear 35 and a 

flange portion 35a continued to the first gear 35. having a - larger diameter than a shaft bore diameter of the load 

sheave for blocking :.he movement of the driving shaft 7 

toward the actuating :nechanism side may be formed 

integraily in the reduct:on gear mechanism side shaft i::!nd 

portion of the driving shaft 7 .. 
'Nhen explaining this second .·moodiment more in detail. 

as sho"Nn in Fi1;. : 5. ·.:i~ ilrtving sna(t 7 :iccordin~ to 1.he 

second embodiment has :he actuating mechanism side shaft 

portion and the reduction gear mechanism side sha it portion 
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between which an intermediate shaft portion 70 to be passed 

through :he shaft bore 3a of :he 1oad sheave 3 is provided. 

The actuating mechanism side shaft portion comprises a 

threaded shaft portion 7 ~ adapted to be th readably engaged 

with the driven hub and the dr!ving member 23 and an 

extended shaft portion 72 formed by extending an axial outer 

side of the threaded shaft portion 71 with a receiving 

stepped portion 7 4 for:ned between the threaded shaft portion 

- 7 l and the extended shaft portion 72 by making a diameter of 

the extended shaft portion 72 smaller than that of the 

threaded shaft portion 7: and a fit ting groove 75 for the 

stopper 43 formed at an intermediate position of the 

extended shaft portion 7 ') ·-· The first gear 35 and the flange 

portion 35a are formed integrally in the reduction gear 

mechanism side shaft portion. and the intermediate shaft 

portion 70 has a reduced diameter shaft portion 76 formed 

for providing a first and a second bearings 9 I. 92. 

The first gear 35 and the flange portion 35a are formed 

integrally mainly by means of a cold forging. and. as shown 

in Fig. l 4' the first gear 35 has a tip diameter 02 made 

substantially equal to :.he outer diameter of the driving 

shaft 7. more specifically the outer diameter ~l of the 

shaft portion for forming the first and the second bearings 

9 l. n and a pitch circle diameter D3 made smaller than the 

outer •1iameter DI. The flange portion 35a formed 

continuously on the inside of the first gear 35 is so formed 

as to have a larr,er diameter than the outer diameter D l of 
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the shaft portion of the driving shaft 7 by the cold 

forging. 

'Nhen :he firs~ gear and the flange portion 35a are 

formed integrally by :'!leans of the coid forg_ing in that way. 

since the formation ;s c=ir:-ied out by appiying a pressure 

from ::.he side of the shaf: end portion of the driving shaft 

7. a build up portion 77 :an be so formed between the first 

gear and the flange :onion 35a as to run in a curved 

configuration from both ~he tip portion and the bottom 

portion •)f the first gear 35 to the flange portion 35a. 

Thereupon. since the nrst gear 35 and the flange portion 

35a are joined througn :he build up portion 77. it is 

possible to obtain a suff:c:ent strength at the time of gear 

forming by means of the .:old forging in spite that the pitch 

circle diameter D3 of ~_he :irst gear 35 is made smaller than 

the shaft portion nuter ...::ameter DI of the driving shaft 7. 

Incidentally. though a downsizing can be attained by making 

the tip diameter D2 of :he first gear 35 equal to the outer 

diameter )\ of the driving shaft 7 and making the pitch 

circle diameter D3 smaller than the outer diameter DI. the 

tip diameter D2 may be ::'lade :-irger than the outer diameter 

D l. 

:n the second ~~mbncimen t. a washer 93 having a larger 

diameter ~han a •:'!lindr!r:ni shar't 1>uter rliameter of the load 

sheave .) is interoosco :;t>t'Heen the flange portion :~5a and 

the shaft portion r • ,. :he load sheave 
., 
,) to restrain the 

axial movement of the rir'.ving shaft 7 toward the actuating 
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mechanism side and to prevent a slip-out the fourth gear 

39 of :he reduction gear mec!1anism l l coupled to the 

cylindrical shaf~ of :he load sheave 3 through splines. 

The symbol 73 in t;. 
L 1gs. :3 through 15 designates a grinding 

;nargin for finishing ~he shaft portion forming the first 

bearing 9 l by means of grinding. 

Also in the second ~moodiment having :he above- mentioned 

construction. since the actuating mechanism side shaft 

portion of the driving shaft 7 is supported by the radial 

bearing 13 disposed in the wheel cover 15. it is possible to 

improve the supporting r'.gidity of the actuating mechanism 

side shaft portion. Therefore. when the hand wheel 8 of the 

actuating mechanism 20 :s actuated through the hand chain 

80. even though a large :oad acts on the driving shaft 7. it 

is possible ta decrease a shaft deflection and to prevent a 

shaft de for ma ti on. 

As a resui t. it becomes possible to improve the 

transmission efficiency of the driving force transmitted 

f ram the hand wheel 3 to the load sheave 3. to improve its 

operability and to resolve a such deficiency that the hand 

wheel 3 :s brought into contact with the chain guide (not 

illustrated) or the wheei cover 15 to generate sounds. 

Further. since the <i.xial movement of the driving shaft 7 

can ~e ~estrained by ·.he driven hub 22 nf r.he transmission 

mechanism ~ \) and the fl::mge portion 35a. 1t is unnecessary 

to give :,;uc:-1 a function ;is to restrain the ax1ai movement of 

the driving shaft 7. 0f course to the radial bearing 18 and 
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also to the first and the second bearings 9 l . 9 2 and it is 

enough :o give merely the bearing function thereto. As a 

result. : t is possible :o prevent an ;Jbstruction of :he 

rota ti on of the driving shaft 7 by a lower:ng of the bearing 

efficiency and a damage of the bearing which might be caused 

by imposing a load for :"'estraint of the axial movement to 

the respective bearings :a. 9l. 92. 

In addition. in the second embodiment. since the driving 

- shaft 7 is supported at its three points by the radial 

bearing 18 and the first and the second bearings 91. 92. it 

is possible to shorten a span between the respective 

bearings. Therefore. : t becomes possible to restrain a 

shaft deflection of the driving shaft in its entirety. to 

further improve the r<Jta tabili ty of the driving shaft 7 and 

to attain the further improvement of the transmission 

efficiency. 

Incidentally, though the first and the second bearings 

9 l. 92 are formed in the opposite side portions of the 

• driving shaft 7 which are formed by providing the small 

diameter shaft portion ~6 in 1.he intermediate portion 70 in 

the above- mentioned cr.nstruction. a metal bearing may be 

used 0r a rolling bear:ng such as a needle bearing and a 

ball bearing may be used. The second ~mbodiment shown in 

Fig. : 1 employs the '."r)iling bearing ::uc:1 as the needle 

bearing and the ball bearing as the second jearing 92 on :he 

actuating mechanism -:;de. 

Though the first ~nd the second f'!mbodiments have the 
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overload prevention mechanism 21 assembled in the actuating 

:nechanism 20. that mechanism 21 is not always needed. When 

:he overload prevention :nechanism 2: is not provided. as 

shown in Fig. l 2. the boss portion of the hand wheei 8 1s 

made to threadabiy engage with the threaded portion 71 of 

the driving shaft 7. 

Though either of the radial bearings 18. 19 are heid 

directly by the wheel cover l 5 and the gear cover 16 

respectively. as shown in rigs. 1 7 through 20. they may be 

held by other members separated from the covers 15. 16. 

That is, as shown in Fig. 17. a support plate 76 ts 

disposed inside of the ·,..,heel chain 15 and is tightened 

together 'Ni th the wheel cover 15 by tightening the nut 17 to 

the stay bolt 12 for iixing the wheel cover 15 to the side 

plate so that the radial bearing 18 can be held by the 

support plate 76. 

Further. as shown in Fig. 18. a press plate 86 is 

disposed inside of · the gear cover 16 and so that the radial 

bearing l 9 and the bearings 6 I . 6 2 for the intermediate 

shafts 36. 36 can be supported by the press plate 86. This 

press plate 86 comprises an elongate metal plate which is 

concaved at its central portion to form a concaved portion 

86a in which support ·Jpenings 86b. '36c. 86d for the 

respective bearings I 9. 61. 62 :ire formed .1s shown in Fig. 

I 9 and has an outer peripheral portion in which two iow 

positioning knock pins 3oe swelled out as low protrusions as 

shown similarly in Fig. :., and four rivet openings 86 f are 
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formed. The gear cover l 6 has two ;Jositioning openings and 

four rivet openings 88 7or:ned correspondingly so that the 

;:iress plate 36 can be fixedly secured :o :he gear cover l 6 

by caulking rivets 89 passed :hrough :he rivet openings 86f. 

38 under the positioned ccndi tion that ;.he \<noel< pins 86e 

are fi ti.ed into the positioning openings 37. 

!ncidentally. when the press plate 36 is fixedly secured 

to the gear cover 16. a spot welding may be employed instead 

- of the above- mentioned fixing by the rivets 89. 

Since the radial bearing 18 is held within the concaved 

portion 58 of the wheel cover 15. it is possible to improve 

a strength of the haiding portion. au t. like the radial 

bearing I 9 of the gear cover 16. it may be held by a through 

opening of the cover ·.val!. 

Further. as shown :n Figs. and 4. when the radial 

bearing l 9 and the be3:rings 6 1 • 6 2 are supported by the gear 

cover : 6. the respective bearings l 9. 61 . 62 are exposed 

outside the gear cover 16. But. they r.an be concealed by 

a cover member 90 secured to the outside of the cover 16 by 

caulking pins 90a as shown in Fig. 21 . Thereupon. the cover 

member 90 may be SP.cured to the ~ear •:over l 6 by means of 

the spot welding. 

Further. in the second embodiment. ·.vhen the first and 

the s~cond bearings '} ! . J; are provided. the three-point 

suppor:ing can be ;Jtta:ned together wi:h the radial bearing 

!8. 3ut. one of the '.irst. and the second bearings 91. 32. 

oreferaoly the second bearing 92 on the actuating mechanism 
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side may be omitted to attain a two-point supporting. 

Further. the driving shaft 7 may be supported by a 

substantially ·.vhole Jortion of the shaft bore 3a of the load 

sheave 3 in its longitudinal direction by amitting the small 

diameter shaft portion 75. 

This invention has ::,een described in detail with 

particuiar reference to ;::referred embodiments thereof. but 

it will be understood that variations and modifications can 

be effected within the spirit and scope of the invention. 

This Sheet Has Been Replaced 
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pair of first and 

second side plates. a load sheave having a shaft bore and 

supported rotatabiy between said side plates. an actuating 

mechanism provided with a hand wheel. a driving shaft 

passing :hrough :he shaft bore of said load sheave and 

interiocking at its axiai one end portion to said actuating 

mechanism to be actuated by said actuating mechanism. and a 

reduction gear mechanism disposed at the axial other end 

portion of said driving shaft. wherein a wheel cover for 

covering said actuating mechanism is attached to said first 

side plate and a gear cover for covering said reduction gear 

mechanism is attached to said second side plate: 

on the side of the wheel cover there is provided a 

radial bearing for supporting the axial one end portion of 

said driving shaft: and 

said driving shaft has the actuating mechanism side 

shaft portion for supporting said actuating mechanism 

extended so that the extended shaft end portion can be 

supported by said radial bearing. 

2. A manual chain blocK :is set forth to claim l. wherein 

radial bearings for supporting said driving shaft are 

disposed on the side of said whee! cover and on the side of 

said ~ear cover respectively: 

said driving shaft :s supported rotatably at its axial 

opposite end portions by said wheel cover and said gear 

cover through the respective bearings separately from said 
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said load sheave is supported rota tably by said first 

and said second side pia tes with a predeter:nined gap kept 

between the inner peripheral surface of the shaft bore 

thereof and the outer ;Jeripheral surface of said driving 

shaft. 

3. A manual chain block as set forth in claim 2. wherein 

said actuating mechanism is provided with a mechanical 

brake. and said driving shaft has a threaded shaft portion 

to be :hreadably engaged with a driving portion adapted to 

be rotated interlockingly by the hand wheel and a journal 

portion to be supported by the wheel ·~over through the 

bearing with said journal portion being inserted and held 

into a wheel stopping member having a restraint portion 

opposed to an outer ring of said radial bearing held by said 

wheel •.:over to restrain its axial movement by contact with 

the outer ring and a receiving portion for receiving an 

axial movement of said hand wheel. 

4. A manual chain block as set forth in claim 3. wherein 

said .Journal portion is made smaller in diameter than the 

threaded shaft portion. between the threaded shaft portion 

and the journal portion there is provided a receiving 

stepped portion. and a stopper of said wheel stopping member 

is ;;i.ncnored in said journal portion nutside holding 

portion ·Jf said wheel stopping member. 

:J. ..\ manual chain olock as set forth in claim 2. wherein 

between said wheel cover and said first side plate to which 
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that cover is attached and between said gear cover and said 

second side olate to which that cover is attached there are 

provided both oosi tioning members for setting the positions 

of the covers relative to the side plates and positioning 

concaved portions adapted to engage with said positioning 

members respectiveiy. 

6. A manual chain block as set forth in claim 1-. wherein 

said driving shaft. which is supported by said radial 

bearing on its axial one end side. is supported on its other 

end side by a bearing interposed between the shaft bore of 

said load sheave and said driving shaft passing through said 

shaft bore: and 

a first gear constructing said reduction gear mechanism 

and a flange portion joined continuously to said first gear 

and having a larger outer diameter than that of said driving 

shaft to block the movement of said driving shaft toward the 

actuating mechanism side are formed integrally in the 

reduction gear mechanism side shaft end portion of said 

driving shaft on the axial other end side thereof. 

7. A manual chain block as set forth in claim 6. wherein a 

first and a second bearings are interposed between said load 

sheave and said driving shaft passing through said shaft 

bore of said load sheave on the reduction gear mechanism 

side and on the actuating mechanism side respectively. so 

that said driving shaft r.an be supported at its three points 

by said bearings and the radial bearing serving to support 

the extended shaft end portion thereof on the actuating 
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3. ..\ manuai c!iam block as set forth in claim l. wherein 

said ·.vheel cover comprises a concaved portion adapted to 

hold said bearing. an annular rib surrounding the concaved 

portion and a olurality of reinforcement ribs extending 

radially from said annular rib. 

9. . .\ manual chain bioc!< as set forth in claim 8. wherein 

the reinforcement ribs ~xtending radially from said annular 

rib are made to reach tightened portions of the wheel cover 

to be fixed onto the first side plate by the stay bolts 12 

and terminate at the tightened portions. 
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