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SPECIFICATION

Title: MANUAL CHAIN  3L3ICX
3ACKGROUND  3F  THE  INVENTION
|. Field of the Inventicn

The present inventicn reiates ¢ a manuai chain block.
and more specificaily ic 2 manual chain block having a .oad
sheave suppor'ted rotatabiy cetween a pair of side plates o
be driven interlockingly =ty a manual actuating mechanism
having a hand wheel.

2. Description of Prior Ar:

Conventionally. for example as disclosed in the Japanese
Stility  Model Publicatien . Sho. 52 (1987)-16477 and as
shown in ¥ig. 22. a manuai -chain block has a load sheave 103
supported rotatably between a pair of side ‘rames 10l. 102.
A criving shaft {04 ¢ inserted into a shaft bore of the
:0cad  sheave 103. and a thand wheel (05 constructing an
actuating mechanism is ‘hreadably engaged with axial one end
of the driving shaft 104. The inside of the hand wheel 105
'S Jonnected to a driven nub 106 with a reverse prevention
sear 107 and a pair of lining plates 108. 109 interposed
cetween a flange porticn <7 the driven hub 06 and the hand

ynee.

<
<

as  well as 1 reverse preventicn pawl 110 is

iveiaily mounted to the <ide frame 10! 30 as o engage with

e reverge  prevention  soar 07, wherebvy a  iransmissicn
Tecnang il provideri with 1 mechantcal brake 1S
ICNSLruC e, v reduction  i2ar  mechanism  il2 1s mounted 0

e waal o other end of  the driving shaft 104,
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C BACKGROUND OF THE | NVENTI ON
i nvention relates to a nanual

1. Field of the
chai n bl ock, and nore

chai n bl ock having a | oad sheave supported

dri-ven intcrl ocki ngl y by a
'“”S SHEET HAS BEEN

REPLACE

above-mentioned

construction. a wheei

‘cover 112 for <overing ‘he transmission mechanism il and
the hand wheei ')5 is 1ttached o the side ‘rame 100. and a
gear cover 1.4 for o>overing the reduction 3ear mechanism
|12 is attached 0 the s:ide frame 1{02. These covers [i3.
{14 are Jjoined ‘ntegraily 10 the side frames 101. 102
respectively by a stay czolt 3. 5 hook !5 s attached 10.
upper portions of the s:de frames 101, 102 through an
attachment shaft {!7. and a chain «xicker (i3 s at;ached 1o
lower portions thereor.

The driving shaft 94 rranged as mentioned above s
supported rotatably at :is axial one end gortion extending
outward ceyond the side ‘rame 102 by a radial bearing 1i3
mountea t0 the gear :aver 113  with its axial other end
porticn extending outwara ceyond :he side frame 10l being N
the {ree state and :hreadably engaged with the hand wheel
t05 and its intermediate portion being supported rotatably
by a radial bearing 2. ‘within a shaft bore of the load
sheave (03. The transmission mechanism 1il and the bhand
wneel 103 are assemblea :nto the free end portion of the
iriving  shaft 104 outzide s upcorted portion.

incidentally. the .svymeoi 122 n Fig. 22 designates 2
slopper  for restraining an axial movement of the hand whee:
0 the relaxing  directior. iccordingly. the hand wheei 33
‘S rhreadably  advancea  Uv operating  an  ondless  hand  cnain
tnn0t lilustrated) loopen  around the hand wheel 105 20
‘urther ransmit to the ariving shaft 104 a driving force
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) : 2. Description of Prior An Conventional ly, for
f'osed in the Japanese Utility Mdel Publication No. Sho. 62
™ as shown in FIG 22, a manual chain bl ock has a | oad

rted rotatably between a p ngg_}qeﬁtsrams 101, 102. A
+104 is inserted into a shaft bore Qi.pthe:n oad gheave 103, and
05 which is part of an actuatt 'S threadably

xi al one

L . ; .. 105
. iransmitted from the hana chain ‘o the hand ~heel 105

through the iransmission mechanism . and then c:ransmit the
driving force 1o he Ioac sheave I through the reduction
gear mecnanism 1il so that a cargo lifting can be carried
out oY Wwinging wup the ‘cad chain tnet  illustrated). a lifted
cargo cosition can be ~neid by :he mechanical orake as weil
as a <cargo ‘owering ©2n bSe carried out Dy reversely
operating the hand chain througn :he mechanicai brake.

in the above-mentioned Jonventional construction.

-
!. I however. since the

|04 is supported by the 'oad sheave 103 through the bearing

intermediate portion of the driving shaft

I21. :t is necessary -0 ‘it the Dodearing 121 into a smail
limited annular gap defined between an inner peripheral
surface of the shaft sore of the load sheave 103 and an
outer oeripheral surface of the driving shaft 104 inserted
into :hat shaft bore. ~herefore. since a size and a type of
the bearing 121 are so restricted :hat only a bearing having
a bad Gtearing efficiency such as a needle bearing and a
- metal bearing can be emopoloved. there appears such a problem
that a :ransmission efficiency of :he driving force o  the
ioad <heave 103 becomes s0 worse that a larger operation
force s needed for -ceration of the hand chamn. Yurther.
since -he portion of -ne .Jriving zhaft 104 on the side of
the .ictuating  mechamism .5 not supoorted  like  a cantilever
ana  srovided at  its rree ond  with  the hand  wheel 105, the
driving snaft 104 s aerlected by a joad « .ng on the hand
wheel 105 when the wheel 10% is driven by the hand chain.
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ger-shaft 104. The inside of the hand wheel 105 is connected
6 Wwith a reverse prevention gear 107 and a pair of |ining
nt er posed between a flange portion of the driven hub 106
el 105 as well as a reverse prevention pawl 110 is

ed to the side frame 101 so ay tEisengage: W gf:y e reverse

, thus providing a transm ssio nechanmsﬂuiﬂl W th a

ke. A reduction gear mechani smTIIZ 5 noumnted—to-the axi al

Thereupon. wnen the hand chain is operated {orcibly under

*he driving sharft :04., there

()
.

that deflected condition
also appears such 1 oropiem that a2 bending  stress s
concentrated to the riving shaf: 104  outside the load
sheave 103 and its journai portion > cause a deformaticn.

‘Vhen the driving snaf: {04 is deflected or deformed in
that way. the hand wheei 13)5 is brought into ccntact with an
inner surface of the wneei cover !13 or a compcnent member

such as 1 chain guide provided in the inner surface of the

wheel cover 113. As a result. there appear not conily such a
deficiency that the Transmission efficiency secomes much
worse but aiso such proolems that . durability iowers and an

unplieasant noise is Jenerated.
further. since the axial one end portion. namely the
portion or  the driving shaft 104 on the <side of the
reduction Jear mechanism is supported by the bearing 113 as
well as ihe intermediate gportion lhereof is supported by the
bearing :(Zl. though the axial movement of the driving shaft
- {04 toward the reduction gear mechanism is restrained by the
transmission mechanism i the axial movement thereot
loward the actuating mechanism is restrained by ‘he bearing
‘.2?. =ngagea with a1  ztepped portion :04a formed in  :he
driving  snaft 104 and a2 stopper ring 23 anchored in :he
shaft osore of the i{ovad sheave 103. Therefore. n the uboye-
mentioned  construction. “housn the axial movemenis of ihe
driving  snatt 104 can 2e  -ostrained in  that way. since the
axial movement thereof toward the actuating mechanism is
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g shaft 104. In addition to the abovc-nmentioned

"heel cover 113 for covering the transm ssion nechani sm 111
eel 105 is attached to the side frame 101, and a gear cover
g the reduction gear mechanism 112 is attached to the side

e covers 113, 114 are joined integrally to the side frames
3pectively by a stay bolt 115. A ho»knﬁg@ﬂmgTaygagﬁgﬂ%to upper
*he side frames 101, 102 through an attaggmmeiepshaft| 117,

restrained by the siepped portion :(04a. the bearing 121 and
the stopper ring 123. ‘there appears such 21 problem that a
joad Jor restraining tha: 1ixiai movement of :he bearing 12!
acts on the pDpearing .2i {0 lower iis bearing performance.
cause dJamages depending an a ..oad condition and hinder a
rotation performance 937 he driving shaft 104. |

in case that a ip Jdiameter of a first sear of the
reduction 3ear mechanmism disposed in the shaft end portion
of the driving shaft 04 on the side of the reduction gear
mechanism is made larger than an outer diameter of the
driving =haft 104 so -hat the first gear is brought into
contact w~ith the shaft <nd porticn of the ioad sheave !03.

it mignt become possibie 0 restrain the axial movement of

the driving  shart P4 toward the actuating mechanism.
Thereupon. however. since ‘:here appears such another probiem
that the first wsear becomes larger in diameter to make the
reduction gear mechanism larger by that  correspondingly
resulting 1n an increase of an overail dimension of the
- chain  tlock. the enlargzement of the tip diameter of the
first gear is not preferable as a wvay for solving :he
above-mentioned probiems,
SUMMARY " OF THE INVENTION

L5 1 principal seject  of  the present  invention o

crovide 2 manual cnain Hlock in wnich /1 transmission
erhiciency  an be improved.  an operabiiity of  an actuating
mechanism  can be improved and  also  a  durability can  te

improved Dby decreasing o shaft deflection or deformation of
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I cker 118 is attached to | ower portions thereof
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a shaft portion of a driving shaft on ‘the side of an
actuating mechanism.

it is another object :f ‘he present :nvention 0 provide
a manual <hain bloek in  wvnicn further a Dearing efficiency
can be improved so as -0 improve a transmissicn efficiency
much better.

[t s a further =:b;ect orf the present invention 10
provide a manual chain s3siock :n which axiai movements of a
dri\)ing snaft can be restrained by a simple construction
without .owering a bearing performance and also an overall
durability can be improvea while a transmission efficiency
can be improved and an -cerability of an actuating mechanism
can be improved by  iecreasing a shaft deflection or
deformation of a =shaft oortion of the driving shaft on  the
side of an  actuating mecnanism.

Thus. for accomplisning the above-menticned objects. the
invention according to ~laim | resides in a manual chain
block including a pair af first and second side plates 1. 2.
a2 load sheave 3 having . shaft bore 2a and supported
rotatably  between the side oplates 1. . an actuating
mechanism 20 provided with 1 hand ~heel 3. 1 driving shaft
Passing through the shaf: core 32a of the .oad sheave J and
interlocking at its axiali -ne eond portion o the actuating

Mechanism 20 (o pe 1ctuated 5y  the actuauing  mecnanism 20,

and ‘ E : . .
A requction sear  mecnamism 11 disposed  at  the  axial

other eng | S |
#Nd portion of the riving shart 7. wheremn a  wheel

Cover & . ) - ' |
IS for covering the .actuating mechanism 20 is attached
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'y at one axial end porion extending
Py a radial bearing 119 nounted to the ge @@?L,ﬂ{% its other

kak cnd portion which extends outward beyond the side 101 bei ng
‘the free state and threadably engaged with the hand wheel 105 and its

ternmedi ate portion being supported

side frame

to the Tirst side plate | and a gear cover |6 for covering
the reduction gear mechamism {: is attached :0 the second
side piate 2: o the side af tne wheei over |3 there s

provided a radial btearing 8 ‘ar suppor:ing :the axial one
end portion of the driving shaf: 7. and the driving shaft
has the actuating mechanism side snaft portion for
supporting the actuating mechanism 20 extended so that the
extended shaft end gortion can be supported by the radiai
. bearing i3.
in the invention according 0o claim 2. a radial bearing
19 is disposed not only in the wheel cover i3 but also :n
the gear «cover I8 30 that ‘:he driving shaft 7 «can be
supported rotatably at .is opposite end portions by wheei
cover '3 and the gear cover (6 through the bearings 18. {3
separately from the load sheave 3. and the load sheave I is
supported rotatably by :the Ffirst and the second side plates
l. 2 with a opredetermined gap kept between the inner
peripherai surface of the shaft bore 3a and the outer
- periphera: surface of ‘the driving shaft 7.
[n the invention according 0 claim 3. the actuating
mechanism 20 is provided with a mechanical brake. and the
driving shart 7 has a threaded shaft oortion 71 to bde

threadably ocngaged with . driving portion adapted to be

[

rotated :nterlockingly v the hand wheel and o journai

poruon Tl (0 be supported by the wheel cover 15 through the
bearing i3 with the journal portion 72 inserted into a wheei

stopping member 40 having a restraint portion 41 opposed to
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rotatably by a radi'al bearing 121 within a shaft bore of the | oad sheave
103. The transm ssion nmechani sm 111 and the 3 d ar¢ lassenbl ed
onto the free end portion of t he driving shaf TE@MQMT 42 "1't's \support ed

portion. I ncidental ly, nuneral 122 in FIG 85—a opper

for retraining axial novement of the hand wheel. Accord- ingly, the hand
wheel 105 is threadably advanced by oper- ating an endl ess hand chain
(not illustraced) | ooped around t he hand wheel 105 to further transmt to

the driving sh@féuter ring 18a of the dearing 13 held by the wheel cover

!5 to restrain its axiai movement b»y <ontact with the outer

2 for recelving an axiai

b

ring 8a and a recewving zortion
movement of the hand -wneei 3.
in the :nvention iccording 0 claim 4. the journal
porticn 72 is made smailer in diameter than <the threaded
shaft portion 7i. between :he threaded shaf:t portion 7! and
the Journal portion 72 -here is provided a r-eceiving stepped
e portion 74. and a stopper 43 of the wheel stopping member 40
is anchored to the jcurnal portion 72 outside a holding
portion of the wheel <topping member 40.
\ In  the invention according 0 claim 5. between Ine
wheel cover !5 and the first side plate | to which the cover
l5 is attached and between the gear cover (6 and the second

side plate 2 to which ‘he «cover 16 is attached there are

provided both positioning members for setting
the positions of the =zovers 15. 16 relative to the side
plates . 2 and positioning concaved portions adapted to

engage with the positicning members respectively.

[n the invention according to claim 6. while the shaft

i portion of the driving snaft 7 3n the actuating mechanism
side is extended so tthat ‘:he uvxtended shaft oportion can oe
supported by the radial bdearing !3. the shaft portion of -he
driving  snatft 7 on the  opposed  side 1£0) the  actuating
mechanism  side  is  supported by o searing  interposed between
the shaft vore 3a of the ivad sheave 3 and the driving shaft
7 passing through the shaft bore 3a. and further a first
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1 =ng force transmtted fromthe hand chain to the band wheel 105
t he transm ssion nechani sm 111 and t hen transnit the driving

f the | oad sheave 103  through the reduction hani sm 112 so
t§ 00 lifting can be carried out by yu;uhﬂﬂ;jpp gméf$ &d chain (not

| B “hated), a lifted cargo position can berheFRd' chani cal brake
algE a cargo Iomerlng can be carried out by operating the hand

c

i n through t he nechani cal br ake.
gear 35 constructing ‘the reduction gear mechanism and a
flange porticn 73 oined ontinucusly to the first gear 35
and having a larger »>uter diameter than that of the driving

shaft 7 :0 block :he mcvement of the driving shaft 7 ‘toward

the actuating mechanism formed integrally in the shaft

1Y
3
D

end porticn of the <driving shaft 7 on  the reduction zear
mechanism side.
In the invention accerding te ciaim 7. a first ana a

~

- second pearings 31. 32 1ire interposed between the load
' sheave 3 and the driving shaft 7 passing through the shaft

bore 2a of the load sheave 3 on the reduction gear mechanism

side and on the actuauing mechanism side respectively. SO
‘1at the driving shart . can be supported at its three
points by the bearings :;. 92 and the radiai bearing 18

serving 10 support the =x:ended shaft end portion thereof on

the actuating mechanism side.
9. A manual chain blcck as set forth in claim 8. wherein
] the reinforcement ribs =xtending radially from said annular
b rib are made to reach -:izntene. gportions of the wheel conver
to be fixed onto the fFirst side piate oy the stay bolts 2
and terminate at the ::antened portions.

In the invention acccriing o claim 3. the wheel cover
15 «comprises a concavec portion 33 adapted to hold the
bearing i3. an annular b 39 surrounding the  concavec
portion 33 and a n.uriity 154 ~einforcement ribs n{
extending  radially from -=e annuiar =ib  39.

in the invention Aaccsrding to «laim 9. the reinforcement
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In the above-nentioned conventional construction, hOMF ever. Since the
i nternedi ate portion of the driving shaft 104 if T" by—t-he, | oad
Ui,

sheave 103 through the bearing 121, it is necesp ’f“%l‘?é*: aring 121
into a small limted annular gap detined betweeh Heri phclr al
surface of the shaft bore of the |oad sheave 103 and an out er peri pher al
surface of the driving shaft 104. Therefore, since the size and type of
the bearing 121 arc so restricted that only a bearing having a poor
bearing efficimbtyd8uchtersiicg nestibidy béasmhnghe annular rib 53 are made

0 reach tightened porticns o be ightened by the stay
boits 2 ana terminate 2t the -ightened por:ions.

Next. the functions :f the respective inventions having
the apove-mentioned tcnstructions will be explained
hereinaf:er.

According to the nvention as set forth in claim 1.
since the radial bearing :8 is provided on the side of the

- wheel cover |3 so that :he shaft end portion of the driving
shaft 7 on the side of the wheel cover 15 for supporting the
actuating mechanism 20 'an be supported by that bearing 8.
it is possibie 1o  :mprove a  supporting rigidity for the
driving snaft 7. Therefore., even when a large operating
load acts on the driving shaft 7 at the time of actuating

operation of the hand wheei 8 of the actuating mechanism 20

through a hand chain. i1 is possible to decrease a shaft
defiection and to prevent a shaft deformation. Thereupon.
it is also possible 10 improve a transmission efficiency
attained when the driving force is transmitted from the hand
wheel 3 10 the load sneave 3 and to improve an operability.
Further .t is possible -2 solve such a problem that the hand
wheel 4 s brought into _.ontact with cthe chain guide or the
wheel cover {53.
According to the nvention as set forth in claim

since :he radial bearings 3. i3 are disposed in the wheel
ctover 15 and the gear <Jover I8 respectively so that the

axial opposed end portions of the driving shaft 7 can be
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ve bearing can be enployed. there
FTiciency of the driving force to the | oad
hat a I argcr operation force is needed for
urther. since the portion of the driving
ctuating nmechanismis not supported |ike

s a problem that transm ssion
sheave 103 becones so poor
operation of the hand chain.

R Vi ded ot

ts free end with the hand wheel 105, the dr|v+ng:éha.L_104_
supported by the wheei <cover .5 and the gear cover i6
througn :he bearings i8. 3. namely oy another supporting
system aside from 1 suppcriing system for the .oad sheave 3.
it is oossibie to employ such a bearing as to have a good
bearing efficiency as weil as a desired dimensipn. for
exampie :n the tvpe of a 3sall bearing and the like as the
either Dpearings 13. 9. Therefore. it is possible 10
further improve the transmission efficiency by enhancing the
bearing eificiency. Thereupon. since the driving sha_ft 7 is
supported at its axial opposite end portions. even when a
large o0ad acts o¢n the Jriving shaft 7 at the time of
actuating operation of :he hand wheeli 3. :t is possible to0
decrease an amount of .:s shaft deflection as well as 10
prevent its shaft deformation. Accordingly. together with
the ‘Mprovement of the bearing efficiency it becomes
possibie (0 further improve ‘the transmission efficiency 1o
improve the operability of the hand wheel.
According to the invention as set forth in claim 3.
since :he wheel stopping member 40 is simply fitted onto the
Journai portion 72 of che driving sharft 7. the axial
l movement of the hand wneei 3 can be received by the wheel
%‘ cover !5 through the <uter ring (3a of the radial bearing
‘ i13. iherefore, it .5 possible 1o restrain  the axial
movement of the nand  sneel 3 in che  backward  spirailing
direction. namely the axiai movement ther=of at the time of
excessive  unwinding operaticn with a  less detormation of the
wheel cover 15 as well as 1o simplify  the construction in

..1]._.
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3 is deflected by a load acting on the hand wheel 105 when the

-105 is driven by the hand chain. Thercupon, when the

THIS SHEET HAS BEEN
REPLACED

A

comparison with ‘the conventionai embodiment

in which such

restraints :s attained v Jise of a castle aut and the like.

Further. since the 'whee! 3topping member 40

‘s simpiy fitted

onto the driving shaft ~. its assembling workability to the

driving shaft 7 can be improved. Thereupon.

) stopping member 40 comprises :the restraint

the receiving portion 42. that :s since it

from a cylindrical memper with a flange as

a cost decrease possible.

driving shaft 7 outside -he anchoring portion
stopping member 40 heid .n the driving shaft
time of disassembly for removing the driving
been dismounted at the :ime of disassembly.

to prevent the forgetting :o mount the wheel

though the wheel cover > might be deformed

Outer ring i8a of the zearing 3. especially

unwinding., it

since the wheel
sorticn 41 and
can be formed

disclosed in an

embodiment of the invention. its workability is goocd to make

According to the :nvention as set forth in claim 4.

since the stopper 43 s disposed at a location of the

of the wheel

stopping member 40. it is possible to leave the wheel

7 a2ven at the

shaft 7 from

the bearing 18 after iismount of the wheel cover 8.

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

it is possible

stopping member

40 at the time of reassemolage of the wheel cover 153. Even

by an excessive

increase of the load acting on the wheel stopping member 40
at the time of restra:ning the axial movement through ‘the
at the time of

1S pussipie Lo attain  the restraint of the

AXial movement of the nand wheel 8 by the stopper 43.

wheel
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Fated forciblry under That defTected condi- tion of the
gehaft 104. there is also a problemthat a bending stress is
ted on the driving shaft 104 outside the | oad sheave 103 and its

portion is  deformed. Wien the diTMi8G 8RRk %N B dedect ed
. med in that way. the hand wheel 105}is brgughicgbnto cpntact with
“1'nner surface of the wheel cover 113 or corporent——renber such as a

ai n gui de which is provided in the inner
Accordingly. while a deformation of the wheel cover 15 can
ne restrained. aiso the axial movement can be effectively
attained :n co-operation with :he wheel cover 5.

According to the inventiecn as set forth in  <claim 5.
since bpetween the wheei cover 15 and the first side plate i
to which the cover 13 s aitached and between the gear cover
'6 ana the second side gziate 2 to which the cover (2 s
attached there are orovided both positioning members for

~

15 relative to the

(93]

setting the positions of the covers |
side plates t. 2 and sosxtionihg c~ncaved portions adapted
to engage with the 20sitioning members respectively. when
the » -el cover !3 and tne gear cover 16 are attached to the
the side oplates .  respectively. the positions of the
bearings .8. 19 can be zet based on these side plates 1. .
Therefore. it is possioie 1o accurately align the axis of
the driving shaft 7 -0 :he axis of the load sheave
supported by the side giates 1. 2.

According to the :nvention as set forth in claim 5.
- since -he radial bearing 3 is disposed on the side of the
wheel cover 15 and the -xtended shaft portion »f the driving
shaft ~ on the actuating mechanism side is supported by <ne
radial bearing (8 as w~eil as the Adriving shaft 7 s
supported by both the cearing {8 and a bearing interposed
between the shatt bore a of the ioad sheave 3 and e
driving shatt 7 passing -arough the shaft bore 3a. 1t s
possible to improve :he supporting rigidity for the shaft
portion of the driving shafrt 7 on the actuating mechanism
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surface of the wheel cover 113. As a result,
-becomes much worse and an unpl easant noise is
 SUMVARY OF THE | NVENTI ON It is a pr|n0|pal
i nvention to provide
can be inproved, an operability of acuating
durability can be inproved by decreasing

genera

side. Therefore., thougsh a iarge actuating

driving snaft 7 when the hand wheel 8 of

20 i the hand

mechanism through

nossibie 0 decrease a shafi deflection as

prevent a shaft deformation. result. it

A8 a

improve  the :ransmission =2fficiency of the

transmitted from the hand wheei 3 :0 the

weill as 0 improve the operability. Furcther.

i0 resolve such a problem that the hand

contact with the chain guide or the wheel

Thereupon. since the axial movement of

7 is restrained by the ‘iransmission mechanism

the shaft portion of :he driving shaft 7

mechanism side and the f{lange portion 35a

with the driving shaft 7 :ogether with the

the reduction gear mechanism 11. it is

the axial movement by the simple

since it becomes unnecessary to restrain the

of the driving shaft 7 5y the bearing

shatt bore 3a of the .cad sheave 3 and

it 1s possible to resoive such a problem

efficiency lowers or -hne rotatability of the

is hindered like the -~onventional embodiment

axial movement is resirained by :he Dbearing.

it is unnecessary 1o eniarze the diameter of

of the reduction gear  mechanism. there

deficiency accompanying with an enlargement.

the transm ssion

Ship
a manual chain block in Wﬁlch mnaﬁs

load acts on

wheel

on
integrally
first
possible

construction.

interposed between
the driving shaft 7.
that the

driving

doesn’t

ef fci ency

b

Atﬁﬁvpr ent
ef ficiency
can be inproved and

the
the actuating
chain, it is
well as
is possible

driving force

'oad sheave 3 as

it 1s possible

comes to

cover.

the driving shaft

10 mounted to

the actuating
formed
gear 35 of
to restrain
Further.
axial movement
the
7
bearing
shaft
in  which the
since

“urther.

the first eear

appear 3

This Sheet Has Been Replaced

LT




i on or deformation of a drivin
gchani sm It is another objec
anual chain bl ock in. which bear
prove tram ssion efficiency.

fention to provide a manual chai]
ng shaft can be restrained by a
Bearing performance and al so overa

According to the invention

since the first and the

interposed between :the :ne ioad

shaft sassing :through :the shaft

"

3 on -he reduction gear

mechanism side respectiveiv so

be supported at three 20ints 2v

radial Dbearing 18. it s

91. 32 -without serving <0

driving shaft 7 as well as

Theretore, a shaft defiection

can e restrained t0o :mprove

shaft 7 and to further improve

Accerding to the .avention

the

(1)

since wheel cover 1S

58. rib =3 t

an annular 1nd

ribs n0Q extending radialiy.

e

rigidity of the wheel cover

weight. Therefore. the

sosition

disposed in the wheel -~over .5

impact acts thereon rom

rotatapility of the driving shaft

a shif: of the position »7 ne

fecording Lo the nvenuon

since “he reinforcement s n0

to the ixing locations 2t which

side plate | by the s:ay

a8

second

Mecnanism

that

Jossible

restrain
to

of

the

orovided
he

is

can be

yutside

are

bolts

g shaft on the side
t of the present

of an.

I nvention to

I mproved
is a further object of the

xi al nmovenent s
>|1rlﬁrl)3 BHEBNE P BEENdn wi t hout
durdii-rEEY

torth

ing efficicncy can be
It

set in claim 7.

near:ings 91. 92

sheave and the driving

hore 2a of the load sheave

side and on the actuating

the driving shaft 3 can

the bearings %!. 92 and the

to provide these bearings

the axiai movement of the

shorten a bearing span.

the entire driving shart

rotatability of the driving

the transmission efficiency.

as set {orth in claim 3.

with a concaved portion

pluraiity of reinforcement

possible to increase the

15 without increasing

of the bearing 13 to

secured even when

to previously prevent the

7 from Dbeing hindered 2V

cearing i

s in claim

s0 formed as 0 extend

they are fixea Lo the firs:

12

-

the position of the
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can be inprovcd while transm ssion efficiency can be inproved and
~operability of an actusting nmechanismcan be inproved by decrcasing shaft
defl ection or defornmation of a driving shaft on the side of an acating
mechani sm According to the Invention since-ihe radial bearing 18 is
provi ded on the side of the wheel cover 15 so'tmak;g"v, and portion of
"‘%&lﬁlpo ting the

S possible

actuating ncchani sm 20 can be supported by that
to inprove the

bearing :3 can be secured by the stay bolts !2 even when an
impact .cad is mposed :¢c the wheel cover 15 from outside.
it becomes possible ¢ mcre =affectively prevent a shift of
the position of the bear:ng 3.
BRIEF DESCRIPTION OF THE DRAWINGS
¢ig. 1 is a wverticai sectional view showing a first
empodiment of a manuai :main biock according to the present
invention:
i Fig. 2 is a sectional view taken along the middle piane

between side plates in the state of a load chain looped

around a load sheave:

Fig. 5 is a front -~iew showing only a driving shaft:

\.;a.
b

IS a partiai horizontal sectional view showing
only 1 reduction gear mechanism:

Fig. is an 2nlarged sectional view showing a
positioning arrangement Dbetween a gear cover and a second
side oplate;

2. 3 is an enlarged sectional view showing only a

SICPpPINg member:

g, IS a persoeciive view showing a cover holding

rt8. 5 is a {ront view showing a wheel cover:

1. 7 18 a sectionai view iaken along the A-A line in

8. 1) s a4 secticnai view  Cgen along the A-A line in

¢ snowing only the ‘wheel cover:

Fig. 11 s g perspective  view howi i
showing a hand chain

This Sheet Has Been Replaced




suppo, .
operating load acts on the driving shaft 7/ at
operation of the hand wheel 8 of the

THIS SHEET HAS BEY’\J
REPLACED

T

guide:

Fig. I s a partiai sectional view showing an
embodiment in which an cverioad orevention mechanism is not
provided:

i Fig. 13 is a wvertical sectional view showing a second
embodiment of a manuail <chain block according (0 the present

invention:

Fig. 14 is an enlarged sectional view showing a snar:
portion of the driving shaft on the reduction gear
mechanism side;

Fig. i3 is a front wview showing only the driving sharft;

Fig. i6 s a paruai horizontal sectional view showing
only :ihe reduction :ear mechanism; and

Fig. 17 is a sectiorai view corresponding to Fig. 9 and
showing another embodiment:

Fig. 18 is a sectinnai view corresponding to Fig. 4 and
showing further another ambodiment:;

Fig. i3 is a plan view showing a press plate for use in
the embodiment of Fig. .3

Fig. 20 is a paru:ai sectional view showing segmentaily
a poriion (o be securea v a rivetl in the 2mbodiment of =ig.
i8:

Fig. 1 IS a  secuecnal view  showing an embodiment
employing a cover memoers and

Fig. .2 s a  secucnal  view  showing  a  conventicnal
embodiment.
DESCRIPTION OF THE PREFERRED EMBODIMENT
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deflection and to prevent shaft defor

ble to inprove transmssion effliciency R SHEE
is transnmitted fromthe hand wheel 8 t¢ the §i:

sl

ve operability. Further it is possible to solve a problrm which

A manual chain block ‘illustrated in Fig. |

is a manuaily

operated iifting and ‘owering ‘:ype <hain block having a .0ad

sheave > which s supported rotalabiy Dbetween

a pair of

first and second side plates 1. 2 through bearings 5. 3 and

around which a locad chain 4 is looped. A driving shaft 7 is

passed through a shaf: zcore of the ioad snheave

wheel 3 around which an 2=ndless hand chain 80

3. A hand

is looped is

disposea at an axial one eond portion of the driving shaft 7.

a transmission mechanism :0 provided with a mechanical brake

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

7. and a reduction gear mechanism 11 having

a

reducticn gears is disposed at the axial other

plurality of

end portion

thereof so that a driving force generated by actuating the

hand w~vheel 38 through the hnhand <chain can - be

transmitted to

the ioad sheave 3 through the transmission mechanism 10 and

the reduction gear mechamism il and then a handing member

{not * iilustrated) comprising a hook and the

like connected

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

sheave 3 can be lifted and lowered.

The side plates 1, 2 are fixed secured

by

three stay

bolts 12 with being spacea apart by a predetermined distance

and an attachment shaft .4 for a hook 13 s

side pper portions ot both the side

mounted 0 ane

plates 1. R

therebetween located in  ‘:ne tangential direction

sheave

A wneel cover |5 or covering the hand

3

of  the .oad

wheel 3 is

attached 10 the side plate | and fixed thereto by nuts 17
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occurs when the hand wheel 8 is brought into contact with the chain guide
or the wheel cover 15. According to the invention since the radial

- bearings .18. 19 arc disposed in the wheel cover 15 and the gear cover 16
~respect|vely so that the axial opposed and porti ofs=sa he driving shaft 7
can be supported by the wheel covcr 15 and the ge.rf%mvﬁmiiﬁ,gzpw
bearings 18, 19, namely by another supporting sySIen1asmm¢AQ§BHf'”
supporting systemfor the |load sheave 3, it is possibléeTo

-hreadably engaged with :he stay bolts 12 wnile a gear cover
{6 ‘or rcovering the reduction gear mechanism !! is attached
fo the side piate > and aiiso fixed thereto by the nuts i7.
The hand chain. the aand wheel 38 and the transmission
mechanism 10 construct 2an  actuating mechanism 20, and the
embodiment illustrated in Figs. i and 2 is provided with an
overioad prevention mechanism 21.
The transmission mechamism .0 comprises a driven hub 22
- ,joiried to the drive shaft 7 so as not to rotate relatively
thereto  (threadably .iointea to each other in Figs.}. a
driving member 323 tihreadaply engaged with the driving shaft
7 a reverse oprevention dear 24 interposed between the
respective flange 'portions of the driven hub 22 and :he
driving member 23 and supported rotatably by the driven hub

22 and lining plates 3. 26 interposed respectively between

the driven hub 22 and the reverse prevention gear 24 and

between the reverse oprevention gear 24 and the driving
member 23. A reverse prevention paw! 27 urged by a pawl
spring 44 toward thé reverse prevention gear 24 anq meshed
with the reverse opreventicn gear 24 is swingably mounted 10
the side plate ! by ‘he pawl shaft 28. This reverse
preventicn paw!l 27. (ne reverse prevention gear 24, the
driven huo 22. the driving member 23 and the lining plates
25. 25 econstruct the  mecnanical  brake 9.

The overioad wpreventien mechamism 21 supports the hand
wheel 3 by a cylindrical boss portion 23a of the driving
member 23 through a one-way clutch 29 allowing to rotate in
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whi ch wi |l have good bearing efficiency as well as desired dinmensions, for
exanple the type of ball bearings for either bearings.18, 19. Therefore. it

is possible to further inprove the tansmission eflicif
-bearing cfli- ciency. Thereupon, since the driving sha
Its axial oppositc cnd portions. even when a |arge

prevent its sth} def or mat i on.
L

normal driving direction. has a lining »olate
between the flange portion of the driving member

boss porzion of :he hanca wheel 3. and aiso

ORI,
shaft 7 at the tine of actuating operation of the hand wheé
possi bl e to decrease the amount of its shaft deflection as well

.enhanci ng the

30 disposed

23 and a

nas a lining

plate 3! and a opress giate 32 rotatabie -ogether with the

cylindrical boss portion 23a and a

comprising an initiaily c¢cned disc spring

onto the cyiindrical boss aJortion 23a of :he

23 outside the hand wheel 8. and an urzing

adjuster 34 threadably

portion 23a outside the resilient member 33

set a slip load of the hand wheel 8 reiative

member 33 by adjusting an urging force

member 33.

Further. the

reduction gear mechanism

first gear .5 formed
driving shaft 7 shown in Figs. | and 4. a

\ gears 37. 37 intermediate

supported by

resiiient

2ngaged with an end

‘ntegrally with a  shaft

member 33

in order

driving member
‘orce setting
of the boss

10 optionally

the driving

the resilient

comprises a

end of the

of second

shafts 36. 36

1 respectively so as to mesn with the first gear 35. a pair of

36 and a fourth gear 29 -onnected to an extended portion of

the load sheave 3 so 4as to mesh with ‘he

38.

Thus. in the above mentioned construction.
wheel 4 s driven in ‘he normal direction by
hand  chan, the driving shaift 7 1S driven
transmission mechanism 1) naving the overload

Mechanism 21 and the mechanical brake 3 so

—-20-

third gears 38. 38 oprovided in the intermediate

shafts 26.

third gears Z28.

~hen the hand
yperating the

through the

prevention
the driving
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Accordingly, together with the inprovenent of the bearing efficiency.
becomes possible to further inprove the trans- mssion efficiency to

i mprove the operability of the hand wheel. Accordi pg-to-the—nyent si nce
the wheel stopping menber 40 is sinply fitted onto\ Gies poEal'» 72 of
“the driving shaft 7, the axial movenent of the hang wheddEPgA cei ved

by the wheel cover 15 t hrough the outer ring 18a o
Therfore, it is possible to restrain

e radi al bearing 18.
force is transmitted (o the load sheave 3 through the
reduction gear mechanism ! 0 rotate the load sheave 3.
Thereupon. the load side zortion of the ioad chain 4 looped
around the load sheave 3. namely the load side portion

for

having a hook attached 0 its l!eading end thereof
hanging a cargo can te wcund up :o lift the cargo.
When a load larger ‘han the siip load set by the
adjuster 34 of the overioad prevention 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 lifting after that s
stopped. Thereupon. a ievei of the cargo lifted in that way
is held by an action af the mechanical brake 9.

'Yhen the lifted cargo is lowered. the hand chain s
operated to drive the nana wheel 8 in the reverse direction.
Thereupon. the driving member 23 (s retreated due to a screw
effect by the reverse driving of the hand wheel 8. so that
the load sheave 3 is rotated reversely by aiternately
repeating an action and an inaction of the mechanical brake
3 to rcarry out the cargo lowering gradually.

The embodiment illustrated in Fig. | has further the

following construction :n  addition to the manual chain biock

having the above-mentionec construction. That is. raciai
bearings 18, 19 seneraiiy COMPrising ball bearings are
disposed in such portions <7 the wheet cover 15 and the gear

cover {6 as to oppose 1o the driving shaft 7 to rotatably

support the axial opposite ends of the driving shaft 7 Dby

heet Has Been Replaced
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" the axial novenent of the hand wheal 8 in the backward spiralling
direction, nanely the axial novenent thereof at the tinme of excessive

~unwi ndi ng operation with a | ess deformati on of the wheel
as to sinplify the construction in Since the stopp
 ocation on the driving shaft 7 outside the anchorin
stoppi ng menber 40, it is possible to | eave the wheel

cover

5% SHERT HAS (AREN

hold in the driving shaft 7 even at the

the bearings 18. {9 separately from the load

keeping a predetermined ciearance between the shart

the ‘cad sheave I and ‘he driving shart 7.
That is. the driving shaft 7 has an

portion on the actuating mechanism side for

actuating mechanism 20. and its extended shaft

eel

. st dLAGERehert 40
sheave 3
bore of
extended shaft

supporting the

portion Is

supported by the radial oearing 13. In the embodiment
illustrated in Fig. {. as shown in Fig. 3. the shaft portion
-‘ on the actuating mechanism side comprises a threaded portion

71 adapted to threadably engage with both the driving member

23 rntated interlockingiy with the hand wheel

driven member 22 and a journal portion 72

8 and the

formed by

extending an axial outer =nd portion of the threaded portion

71. and its journal porticn 72 is supported by

bearing 18.

Also the axial other end portion of the driving shaft 7

on to which the reduction gear mechanism 11

shaft 7 is mounted has 2a journal portion 73

of

the

radial

-

the driving

formed axially

! . outside the first gear 35. and its Jjournal portion 73 s
supported by the radial Etearing 19. ‘While the driving shaft
7 is supported at its axial opposite end portions by the

wheel ccver 15 and thee gear cover 16, the

clearance is held between ‘-he intermediate portion

driving snaft 7 and the <naft bore 3a of the

so  that it can be zupported in the non-

separately from the iocad sheave 3 as another

system separated from that of the load sheave

This Sheet Has Been Replaced
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Therefore. it is

rigidity for the ariving

the actuating mechanism

is possible to decrease

a shart

on the driving 7

improve the
transmitted from
the

10 improve

deflection can be decreased as

can bhe prevented in

such a problem that

of the hand wheel 8§

disposed inside of the

Thereupon. in the

since the axial opposite

are supported by
cover

ball bearing having a

optionai dimension can

Therefore. it becomes

efficiency by enhancing

Additionally. in the

between he shaft bore

actuating mechanism side

be dispoused such

receives only the
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deformation even
shaft 7.
transmission
the hand

operabpility

that
gecuiiar noises

‘with

the bearings
15 and the gear cover
good
be

pcssible

a bearing

shaft
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REPLACED

nossibie o] improve a supporzting

snartt ‘¥hen the nand wheel 3§ or

20 is actuated 2v he hand chain. it

he shaft deflection and 10 prevent

a ijoad acts

hougn a large actuating

Further, since 't s possibie :o

effictiency af a  driving force

wvheel 3 to the .oad sheave 3 ana

thereof while the shaft

weil as the shaft deformation

~vay, il becomes possible to resolve

are 32enerated by contact

the wheel cover or chain guides

~neel cover.

=mbodiment illustrated in Fig. 1.

2nd portions of the driving shaft

18. 19 disposed in the wheel

a

16. a bearing of the type of

bearing efficiency and also an

=mployed as the bearings 1[3.

10 improve the transmission

"he Dbearing =fficiency.

2mbodiment iliustrated in  Fig.

y

the inaa sheave 3 on  the

ind  the driving shaft 7 there may

that is not always in contact but

deflection of the shaft portion on

._23_



of disassenbly for removing the driving shaft 7 fromthe bearing 18

r di snount of the wheel cover 8. Bet ween t he wheel cover 15 and the
f|r t side plate 1 to which the cover 15 is attached -G-I;e—%@gear

r 16 and the second side place 2 to which the cov (THI® SHEERHS

e are provided both positioning nenbers for setting t heRB3FEons o
covers 15hel6ak€latingve ne@hbmemsi @Riepl ates 1, 2 and positioni ng concaved
i ons adapted to engage with the positioning nenbers respectively, when
The 9earings 18. 19 may be attached to frames fixedly

secured :0 the side oiates 1. 2 instead of the direct

attachment 0 each c¢over 3. 16.

-

The driving shaft : ‘n :he embodiment illustrated in

~ [}

tig. s provided with :he actuating mechanism side shaft
portion and the reduction gear mechanism side shaft portion

hetween which the ‘niermediate shaft porticn 70 passes

' through the shaft bore 3a of the load sheave 3 as shown in
Fig. 5. The actuating mechanism side shaft portion
comprises the threaded snaft portion 71 and the journal

portion 72 with the journal oportion 72 being smaller in
diameter tihan the threaaed shaft portion 7!}. The driving
shaft 7 nas a receiving stepped portion 74 formed between
the threaded shaft portion 71 and the support snaft portion
71. A ‘itting groove 75 ‘or a stopper 43 is formed in an
intermediate portion of the journal portion 72. The first
gear 35 and the journai portion 73 which is smaller in
diameter han the first gear 35 are formed in the reduction
gear mechanism side shaft portion. and the first gear 35 s
formed bv a cold forging integrally is a flange portion 35a.
A wheel stopping member <0 fitted onto the journal portion
72 of the actuating mechanism side shaft portion. The wheel
stopping member 40 comor:ses a restraint portion 41 opposed
to the outer ring 18a «»f -he radial bearing 13 held in wheel

cover |3 :0 restrain the 1ixial movement by abutting asgainst

the outer ring 18a ana & receiving portion 42 engaged with

R This Sheet Has Been Replaced
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wheel cover 15 and the gear cover 16 are attached to the the side plates 1.
2 respectively, the positions of the bearings 18. 19 can be set -based on
- these side places 1, 2. Therefore, it is possible to accurately align the

axis of the driving shaft 7 to the axis of the | oad sheave

the side plates 1.
side of the wheel

shaft 7 on the acruating nechani smside is suppor

2.
cover

suppait ed by

Since the radial bearing
15 and the extended shaf

8 ISREET 8P
or t ka@EDt he

the receiving stepped oortion 74 to receive the axiai

movement of

threadapiy

-

‘hat is.

embodiment

formed

cylindricai member naving 2 predetermined !ength as shown in

Fig. 8.

L e

42 is

cylindr:

cylindr

fitted

stopper

in a

and

the hand wneei 3 :hrough the driving member 23

angaged with ‘he threaded shaft portion 71.

the wheel! s3topping member 40 emploved in the

lilustrated in Flig. l has a flange portion

irumpet shape by expanding one end portion of a

while the restraint portion 41 is formed by an

periphery of the flange portion. the receiving portion

cal

formed by a lengthwise inside portion of the

member. An  inner peripheral surface of the

icai member s not :hreaded but made straight and is

anto

the .journal gortion 72 to be held thereby. The

13 generally comprising a snap ring is anchored in

-

the fitting groove 75 3{ :he journal portion 72 outside the

holding portion thereof “or the wheel stopping member 40 so

that an

member

-- Thus.

axially outward dismounting of the wheel stopping
40 can be prevented by the stopper 43.

since the ‘wneel stopping member 40 having the

above-mentioned structure s merely stopped by the stopper

43 fit

can be

portion

ted in

72

L)

construction

castie

aut

stopped by

decreased

This Sheet Hag Been R
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the journai gortion 72. not only the machining

simplified but aiso the mountability to the Jjournai

can he sumplified in comparison Wwith a

of the -vnventional embodiment in which the

i$ threadably w»ngased with the driving shaft and
the pin. so -hat the manufacturing cost can be

correspondingly. Thereupon. since the movement of

_25_



radi al bearing 18 as well as the driving shaft 7 is supported by both the
bearing 18 and a bearing interposed between the shaft bore 3a of the | oad

sheave 3 and the driving shaft 7 passing through the sha it is
possible to inprove the supporting rigidity for t eTlsﬂSea‘HYEﬁd}'ﬁ i t he
driving shaft 7 on the actuating nmechani sm Si ncle t he REP¥ASEhnd +He

second bearings 91, 92 arc inter- posed between the | oad sheave 3 and

the driving shaft 7 passing through the shaft bore 3a of the | oad sheave 3

nth . _ _ o .
on the the driving member 22 provided with the hand wheel 8 in the

spiralling-npack direction can be restrained by the receiving
5y the wneel cover 3 :hrougn che outer ring 18a of the
searing 13. it is possibie to restrain the movement of the
driving member 23 in the spirailing-back direction. namely
to restrain the axial movement a: :he time of unwinding with
a less deformation of :he wheei cover 13.
Since the stopper 43 is provided. it is possible 10
~ leave the wheel stopping member 40 held in the driving shaft
s y
7 even at the time of disassembly for removing the driving
shaft 7 ‘rom the bearing 18 after dismount of the wheel
cover 3. Therefore. in case that the wheel stopping member
40 has Dbeen dismounted at the time of disassembly. it is
possible to prevent -he forgetting to mount the wheel
stopping member 40 at ‘he time of reassemblage of the wheel
cover 15. Even though the wheel cover {5 might be deformed
by an excessive increase of the load acting on the wheel
stopping member 40 at the time of restraining the axial
- movement through the outer ring 18a of the bearing 18.
especially at the time of unwinding, it is possible 1o
secondarily restrain the axial movement by the stopper 43.
Accordingly. while a deformation of the wheel cover 15 can
be restrained. also ‘'he .xial movement can be effectively
attained - in co-operation  with  the ‘wheel cover 5.
in  the e¢mbodiment iilustrated in Figs. ! and 6. since
the wheel stopping memper 40 is f{ormed from the cylindrical

member having the predetermined !ength. it can be employed
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reducti on gear nmechani sm side and on the actuating nctcha- nism side
respectively so that the driving shaft 3 can be supported at three poi nt's

by the bearings 91. 92 and thc radial bearing 18, i
t hese bearings 91. 92 without serving to restrain the axi
driving shaft 7 as well as to shorten the bearing s '

defl ection of the entire driving shaft can be restrai ned to |rrprove t he
rotatability of the driving shart 7 and to further

efl ci ency.

T1is RAEET
tp 1]

so that its component parts can be used in common even in
-he case that ‘the overioad prevention mechanism 21 is
constructed like the =mbodiment iilustrated in Fig. 1 also
in the case that the 920ss porticn of the hnand wheel 8 s
threadably engaged with the threaded ©portion 71 without
constructing the overload preventicn mechanism. in the case
that the boss portion af the hand wheel 3 is threadably
engaged with the threaded portion 71 without constructing
the overload prevention mechanism, it is possible to
simplify manufacturing of the hand wheel 8 because the axial
movement can be restrained by the wheel stopping member 40
without =longating an axial length of the boss portion Dy
employing the wheel stopping member 40.

Though the snap ring is used as the stopper 43. a
through pin may be used instead of the snap ring. As shown
in Fig. 12. the castle nut 82 may be made to threadably
engage with the journal portion 72 by using a washer 8! and
the nut 32 instead of the wheel stopping member 40 and
anchored to the journai portion 72 by a through pin 33.
Further. the driving member 23 or the boss portion of the
hand wheel 8 may be orought into direct contact with the
bearing {3 or the wheet cover |5 without the wheel stopping
member 0.

Sext. the wheel cover 5 and the genr -over (6 hoiding
the radiai bearings !'3. '¢ respectively as mentioned above
will 2e¢  explained heresinafter.

When viewing from ‘the front as shown in Fig. 8. the
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wheel cover |5 has passage openings 15a, 15b for passing the
hand chain on the opposite ieft and right sides and a short
cover side wall [5¢c between these passage openings 15a. 1[5b.
A cover holding member 47 fixed to :he first side plate 1| |is
connected to the inside of :the cover side wall 15¢. and hand
chain 3uides 48 are disposed at tightening portions 15d for
the stay bolts 12 in the wneel cover 15.

As shown in Fig. 7. the cover holding memper 47 has side
surfaces 47a. 47b defining lower opening edges of the
passage openings 15a. 15b and a cover receiving portion 47c
having a seat surface 47e onto which the inside of the wheel
cover 15 sits and adapted 10 receive the cover side wall 15¢
2f the wheel cover 15. An outer surface of the cover
recetving portion 47c is formed in an arcuate shape so that
the cover receiving portion 47¢c can be held by the cover
side wail [3c. Further. the cover holding member 47 has a
pair of angular projections 47d so formed at its end face on
the side of the first side plate 1 as to fit into a pair of
angular fitting holes 43 of the side plate 1 for positioning
and an insertion opening 47f formed in the seat surface 47e
onto which the inside of rhe wheel cover 15 sits so that the
stay Dooit 12 running aiong the side surfaces 47a. 47b passes
therethrough.

As shown in Figs. 7 wnd il. the hnand chain guide 48
comprises an attached portion 51 which s interposed between
the stay bolt 12 and a :ightened portion 15d of the wheel

cover 15 by the stay bolt 12, has an outer surface
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Because the wheel cover 15 is provided with a concaved portion 58, an
annular rib 59 and the plurality of reinfor ' t endi ng
radially, it is possible to increase the rilgidis SHEHT INEBRAREEl cover 15

wi thout increasing its weight The rei nf of ecerREPEABED 6 so fornmed as
to extend to the locations at which they [e I xed to the first side
place 1 by the stay bolts 12, thus the position or the bearing 18 car

coinciding with the inner surface of the cover side wall 1(5Se
axtending 0 the tightened portion [(3d and has a bolt
sassing oJpening 3Sia formea :n the flat face. a neid portion
53 which has the angular 2arojecticns 33a adapted to fit into
an angular fitting hnole 32 of the first side »piate 1 for
sositioning so as to be held by the side plate ! and a guide

gortion 34 which is liccated between the attached porticn 3

.
i
and the held portion 33 facing the hand wheel 3 and serves
to guide the hand chain.
_
Thus. the cover holding member 47 and the pair of hand
chain guides 48. 48 are fixedly secured between the first
side piate ! and the wneel cover 13 by tightening a nut 7
relative .0 the stay ozolt 12, and a position of the wheel
cover '3 relative to the first side plate | is set by
fitting :he angular projections 47d. 33a of the cover
holding member 47 and the hand chain guides 43. 48 into the
angular openings 49. 52 respectively.
That is. the position of the cover holding member 47
- relative 10 the wheel rover |53 is secured by receiving the
cover side wall 15¢ oy the receiving portion 47¢ of the
cover holding member 47 as well as :he pnositions of the hana
! chain =zuides 48. 48 reiative 0 the wheel rcover 15 is
secured by abutting the respective attached portions 5351 of
the nand c¢hain sguides 48. 48 nagainst :he inner surface of
the cover side wall 13 and by fixing *hem by means of a
spot weiding and the iike unger that abutted condition.

Therefore. while the respective angular oprojections 47d. 53a
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be secured by the stay bolts 12 even when an inpact load is inposed on the

wheel cover 15 from outsi de. BRI EF DESCRI PTI ON OF THE DRAW NGS
FTG 1 is a vertical sectional view showing a first enbodi- nment of a
manual chain bl ock according to the present invention; FIG 2is a

sectional view taken along the mddle plane b

.showi ng a
| oad chai n | ooped around a | oad sheave;

THIS SHEET HAS BEEN
REPLACED

of the cover holding member 47 and the hand chain guides 48 .
18 serve as the positicning member. the respective angular
openings 49. 52 serve ais -he positioning concave into which
the anguiar projecticns 47d. 53a fit. so that the wheel
cover 15 can be npositicned reiative to the first side plate
{5 and ‘ixedly secured at the predetermined position by
tightening the nut 1|7 reiative to the stay boit 12.
A positioning member 36 generally comprising a knock pin
for setting a position of the gear cover 16 relative to the
e o
second side plate 2 and a positioning concaved portion 57
into which the positicning member 56 fits for positioning
are provided between the zear cover 16 and the second side
plate 2 o which the gear cover 6 is attached. The
positioning member 56 5 generally provided on the side of
the gear cover 16 and may be provided by a knock pin as a
separate member from :he gear cover 16. But. as shown in
Figs. | and 5. it is preferable to swell out the gear cover
16 to form the positioning member 56 as a low protrusion by

the burring process.

' — smaartan =

As noted above. since the positionings between the wheel
cover 15 and the first side plate | and between the gear

cover 6 and the second side plate 2 are attained Dy

providing the positioning member and the positioning
concaved portion therecetween, it is possible to set the
positicns of the respective bearings 18. 19 based on the
respective side plates . 2 supporting the load sheave 3.

Therefore. it is possible 10 accurately make the axis of the
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"FIG 3is a front view showi ng only a drivi hg shaft;

vi ew showi ng only a reduction

.hori zontal sectional / (
vi ew showi ng a position-

LJ’]CL arr annpmnn'r

FIG 4is a partlal
mechani sm FIG 5
tween a

gear

is an enl arged sectional

-gear--cover and a second side plate; FIG 6 is al

FIG 7 is

L

a_perpgta¢eDyi ew

Vi ew
showi ng

&S SHBET HASHEENa

showi ng only a wheel stopping nenber,
a cover hol ding

driving shafi{ 7 coincide with the axis of

~-

AsS rigs.

shown in ! and 3. :he

concaved portien 33 hoiding the hearing

59 surrounding ‘the rcncaved portion

60 radially extending ‘rom the annular

tightened porticns (3d 10 be tightened

and terminating ‘here and reinforcement

both the tightened por:ions 13d

portions :5d in the upper section of the

between these tightened portions 15d

+

porticn 15d in the lower section

Thus. the wheel cover '3 ig so formed

to have :hose ribs 39. 60. 85 and the

for reinforcement and :0 prevent a shift

the bearing 18 heid by the concaved por

That 1.  since the holding

bearing i3 is reinforced by the

annular rib 59 and the reinforcement

the annuiar rib 59 and is joined to

continuousiy through the reinforcement r

further :he reinforcement rib 33 is

tightened portions 15d ‘g be

eéven ‘hough a portion of the wheel cover

an  external force. it s possible :o

*
L

he zesition of the hoiding  portion  or

that -ne axis position 9t  the driving

constantly.

wheeli

58.

oy

between

chereof

from

portion
concaved

ribs

ribs

orovided

tightened by

oravent

shaft

the load sheave 3.

cover {5 has a

i3, an annular rib

reinforcement ribs

rib 59 toward the

the stay bolts 1i2

ribs 85 connecting

the tightened

wheel cover 15 and

and the tightened

respectively.

a metal plate as

concaved portion 38

of the position of

tion 58.

for holding

portion 58,

60 connecting

the stay bolt

60 as ‘well

between

12

A e

the stay boit

15 is deformed by

the shift of

10 minimize it SO

7 can be held
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menber : FIG 8 is a front viewshow ng a wheel cover;

FIG 9is a

sectional view taken along the 9-9 line in FIG 8; FIG 10 is a sectional
view taken along the 10-10 line in FIG 8 but show ng onIy t he wheel cover:

FIG 11 is a perspective view showing a hand chain
partial sectional view show ng an enbodi- nent in
prevention nmechanismis not

Further. since an outer peripheral portion of

cover i85 is swelled out :0 form a swelled-out

for enhancing the rigiditv of a central portion

bearing (3 and the bearings 61. §2 for the

the gear

portion ib6a

with the

intermediate

shaft 36 being disposed :n that central portion as shown in

Fig. 4. even though the external force is applied

thereto.

it is possible to prevent :he position of the bearing 13 set

by both the positioning 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 through the bearings 18. 13 can be held at the

predetermined axis position by the above-mentioned

construcuions of the wheel cover {53 and the gear cover I[5

even though an impact :s imposed from outside.
it is possible to avoid an interference with the
3 which might be caused by the axis shift and
the durable chain block.

Incidentally. in Fig. 2. the symbols 63.

. load chain

guides for gzuiding the load chain 4

between :he side plates !. 2 to the load sheave 3.
symbol 35 does a chain <xicker disposed directly

load sheave 3 for restraifning an inclination

approaching direction. of the load chain 4

Thereupon.
load sheave

to construct

designate

approaching

and ‘the

below :he

in the

approaching

between the side plates .. 2 sn as 0o mesh with the Inad

sheave . These load chain suides 53. 64 and the chain

kicker 65 are fixedly secured between the side plates 1. 2.

and the no load side c¢hain guide 63 of the load chain
is Sheet Has Been Replaced
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provi ded; REPLACENMENT SHEET
7 .

~n

guides 353, 54 is provided with an engaging portion &6
adapted 0 =ongage with a no-lcad side end portion of the

load <chain 4.

1

in the above-menticned embodiment. though the driving
shaft 7 is supported a: its oppecsite end portions by the
radial Dbearings {3, 19. as shown in Fig. !3. the radial
bearing !3 o be disposed in the gear cover 15 or both the
radial bearings (8. i3 may be omitted. a shaft portion
- thereof on axial one end side. namely on the actuating
mechanism side for supporting the actuating mechanism 20 may
be supported by the radial bearing '8 disposed in the wheel
cover (3. a first ana 21 second Doearings 9%1. 32 may be
disposea between the driving shaft 7 and the shaft bore 3a
of the ioad sheave 3 on the reduction gear mechanism side
and the actuating mechanism side so that the driving shaft 7
can be supported 1t its -hree points by those bearings 91.
92 and the radial bearing 18. 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 mechanism side may be formed
integraily in the reduct:cn gear wmechanism side shaft end
portion of the driving snaft 7.
#hen explaining this second -moodiment more in  detail.
as shown in Fig. (5. -he driving snait 7 according to the
secend  embodiment has he actuating mechanism side shaft

portion and the reduction gear mechanism side shaft portion
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FIG 13 is a vertical sectional view'showing a second enbodinent of a

manual chain bl ock according to the present invention; FIG 14 is an
enl arged sectional view showing a shaft portion of t [ I
~‘the-reduction gear nechanism side; =~ FIG 15 is a ffront _%ﬂ?@wmwmg only

thc driving shaft; FIG 16 is a partial horzontal

between which an intermediate shaft portion 70 to be passed

through the shaft bore Z2a of the load sheave 3 is provided.

The actuating mechanism side sharfi portion comprises a

threaded shaft portion 7! adapted to be threadably engaged

with the driven hub 22 and the driving 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 74 formed between the threaded shaft portion

- 71 and the extended shaft portion 72 by making a diameter of
e

the extended shaft portion 72 smaller than that of the

threaded shaft portion 7! and a fitting groove 75 for the

stopper 43 formed at an intermediate position of the

extended shaft portion 72. 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 91. 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. 4. the Ffirst gear 35 has a tip diameter D2 made
substantiaily equal to the outer diameter of the driving
shaft 7. more specifically the outer diameter Dl of the
shaft portion for Fforming the first and the second bearings
91. 92 and a pitch circie diameter D3 made smaller than the
outer diameter DI. The ftange portion 35a formed
continuously on the inside of the first gear 35 is so formed

as to have a larger diameter than the outer diameter D1 of

This Sheet Has Been Replaced
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only thc reduction gear nmechani sm FIG 17 is a sectional view

. corresponding to FIG 9 and show ng anot her enbodi nent: FIG 18 is a
"sectional view corresponding to FIG 4 and showi ng furthcr another
. enbodi nent ; FIG 19 is a plan view show ng a prcss—pt=s

enbodi nent of FIG 18: FIG 20 is a prial sectio
segnentally a portion to be secured by a rivet int

the shaft portion of the driving shaft 7 by the cold
forging.

‘Nhen :the first gear 5 and the flange portion 35a are
formed integrally by means of the coid forging in that way.
since the formation is <carried out by applying a pressure
from :the side of the shaf: end porticn of the driving shaft
7. a build up portion 77 can be so ‘ormed between the first
gear 35 and the flange corticn 35a as to run in a curved

: configuration from both the tip portion and the Dbottom
e |
portion »f the first gear 35 to the flange portion 35a.
Thereupon. since the first gear 35 and the flange portion
35a are joined througn the build up portion 77. it is
péssibie 10 obtain a sufficient strength at the time of gear
forming by means of the cold forging in spite that the pitch
circle diameter D3 of :he First gear 35 is made smaller than
the shaft portion outer diameter 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 Dl

circle diameter D3 smaller than the outer diameter D1. the

of the driving shaft 7 and making the pitch

tip diameter D2 may be made ‘arger than the outer diameter

DI.

[

in the second empbociment. a washer 93 having a larger
diameter :han a «ovlindricai shart outer diameter of the load
sheave 3 is interposed zetween the flange portion 35a and
the shaft end portion <7 :he load sheave 3 to restrain the

axial movement of the driving shaft 7 toward the actuating
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18; FIG 21 is .a secional view-show ng an enbodi nent enpl oying a cover
menber; and FIG 22 is a sectional view show ng a conventi onal

enmbodi ment DESCRI PTI ON OF THE PREFERRED

EMBODI MENT A nanual chain block illustrated in FIG 1 is a manuall y
operated lifting and | owering type chain bl ock having

mechanism side and to prevent a slip-out of the fourth gear

[¥9]

9 of :the reduction 3ear mechanism 11 coupled to the

~

cylindricai  shafr of the load sheave 3 through splines.
The sympol 78 in Figs. :3 through 15 designates a grinding
margin ‘or finishing the shaft portion forming the first
bearing 31 by means of grinding.

Also in the second <moodiment having the above-mentioned
construction, since the actuating mechanism side shaft

- portion of the driving shaft 7 is supported by the radial

bearing 18 disposed in the wheel cover 15, it is possible to
improve the supporting rigidity 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 10 decrease a shaft deflection and to prevent a
shaft deformation.

As a resuit, it hbecomes possible to improve the
transmission  efficiency of the driving force transmitted

- from the hand wheel 8 to the load sheave 3. to improve its

operability and to resolve a such deficiency that the hand
wheel 8 is brought :nto contact with the chain guide (not
illustrated) or the wheel cover 15 1o generale sounds.

Further. since the axial movement of the driving shaft 7

can Ye restrained by “he driven hub 2 of the transmission

[§8]

mechanism 0 and the fiange portion 33a, 1t is unnecessary

w

to give sucn a function as to restrain the axiai movement of

the driving shaftt 7. of course to the _radial bearing 18 and
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sheave 3 which is supported rotatably between a péir of first and second

side platcs 1, 2 through bearings 5. 6 and around which_a load chain 4
is looped. A driving shaft 7 is passcd thrug

- HISBAEET bas 3HEN
load sheave 3. A hand wheel 8 around whi ch an endl ess|hand RERIACEBO ( FI
8) is looped is disposcd [err] an axial one end porxi e driving

a transm ssion nmechani sm 10 provided with a nechani cal

(FIG 2)

shaft 7,

t he

brake 9

3

'S

di sposed between the hand wheel 8 and the driving shaft 7, and a reduction

gear

mechani sm 11

also to the first and the second bearings 3!. 92 and it is
enough :0 give merely the bearing function thereto. As a
result. it is possible t0 prevent an aostruction of  the
rotation of the driving shaft 7 Dby a lowering of the bearing
efficiency and a damage of the bearing which might be caused
by imposing a load for restraint of the axial movement (0
the respective bearings 3. 91. 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. 10
further improve the rotatability of the driving shaft 7 and
to attain the further improvement  of the  transmission
efficiency.

Incidentally. though the first and the second bearings
391, 92 are formed in the opposite side portions of the
driving shaft 7 which are formed by providing the small
diameter shaft portion 76 in the intermediate portion 70 in
the above-mentioned construction, a metal bearing may be
used or a rolling bear:ng such as a needle bearing and a
ball Dbearing may be used. The second embodiment shown in
Fig. '3 employs the roiling bearing <cucn as the neeadle
bearing and the ball bearing as the second bearing 932 on ‘the

actuating mechanism <ide.

Though the first =znd the second embodiments have the
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“having a plurality of reduction gears is disposed at the axial other

- - wheel

S

8 through the hand chain can be transmtted to
t hrough the transm ssion

e ———— R

end

portion thereof so that a driving force generated by—aettating—tt d
) S|55‘&q %g 1?75@

overload prevention mechanism 21 assembled in the actuating
mechanism 20. that mechanism 21 is not always needed. When
the overicad prevention mechanism 2! is not provided, as
shown in Fig. 12, the boss portion of the hand wheeli 8§ is
made t0 threadabiy engage with the threaded portion 71 of
the driving shaft 7.

Though either of :the radial bearings 18. 19 are held
directly by the wheel cover |5 and the gear cover 16
resbectively. as shown in Ffigs. 17 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 is
disposed inside of the wheel chain 15 and is tightened
together with the wheel cover 15 by tightening the nut 17 to
the stay bolt 12 for fixing the wheel cover 15 to the side
plate | so that the radial bearing |8 can be held by the
support plate 76.

Further, as shown in Fig. 18. a opress plate 86 s
disposed inside of the gear cover 16 and so that the radial
bearing {9 and the bearings 61. 62 for the intermediate
shafts (6. 36 can be supported by the press plate 86. This
oress plate 86 comprises an elongate metal plate which is
concaved at its central portion to form a concaved porticn
86a in which support wupenings 86b. A6c. 86d for the
respeclive bearings 19. 6i. 82 are formed as shown in Fig.
19 and has an outer peripheral portion in which two iow
positioning knock pins 3be swelled out as low protrusions as

shown similarly in Fig. 5 and four rivet openings 86f are
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8 mechani sm 10 and the reduction gear nechani sm 11 and then a

menber (not illustrated) conprising a hook and the |i ke connected
| oad chain 4 on its | oad side | ooped around the Joad-sheave 3 can
Lifted and | owered. THIS SHEET HAS BEEN
- REPLACED
formed. The gear cover {6 has tiwo positioning openings and

‘our rivet openings 88 ‘ormed correspondingly so that the
oress piate 36 can be f{ixedly secured o the gear cover i6
by cauiking rivets 89 passed :hrough :he rivet openings 86f.
38 under the positioned condition that the knock pins 86e
are f{itted into the positioning openings 87.

incidentally, 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 38 of the wheel cover 15. it is possible to improve
a strength of the hoiding portion. dut. like the radial
bearing 19 of the gear cover !6. it may be held by a through
opening of the cover ‘wall.

further. as shown in Figs. | and 4. when the radial
bearing 19 and the bearings 61, 62 are supported by the gear
cover 6. the respective bearings 19. 51. 62 are exposed
b outside the gear cover 16. But. they can 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 secured to the gzear <over |6 by means of
the spot welding.

Further. in the second embodiment. when the first and
the <second bearings %i. 32 are oprovided. the three-point
supporting can be attained together with the radial bearing
18. 3ut. one of the First. and the second bearings 91. 32.

oreferably the second bearing 92 on the actuating mechanism

B

handi ng
to the
be
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The side places 1. 2 are fixed by secur ed by three stay bol ts
being spaced apart by a predetermn ned distance and

for a hook 13 is mounted to side

e —

12 while
an artachnent shaft 14

"1, 2 therebetween

3. A wheel cover
side place 1 and fixed thereto by nuts 17
bolts 12 while a gear cover

11 i s attachc%ide

may be omitted 1o

Further, the driving

substantially -whole oJortion of

sheave 3 in its longitudinal

diameter shaft portion 75.

This invention has been

particuiar reference 1o

it will be understood that

be effected within the spirit

upper portions of bpti <« NS
| ocared in the tangenti al directiowH%¥§§g§; ;@Qkﬁk Ve
15 for covering the hand wheel 8 ks 2

attain a
shaft 7
the

direction by

creferred
variations

and

uvll\ru I.

t hreadably engaged with the stay

16 for covering the reduction gear nmechani sm

two-point  supporting.

may be  supported by a

shaft bore 3a of the load

omitting the small

described in detail with

embodiments thereof. but

and modifications can

scope of the invention.
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to the side plato 2 and also fixed thereto by the nuts 17. The hand
Ghal n, the hanﬂmﬂﬁmumlmﬂmn transm ssion nechanism 10 are part of an S’
actuating mech e enbodinent illustrted in FIGS. 1 and 2
provided with an vérldadspreVentlon mechani sm 21 The transm ssion
mechani sm 10 conprises a driven hub 22 joined to tMHSdeVEH&h%ﬁtN7 SO as

not to rotate relatively thereto (threadably joi ped t REragheot her Figs.),
a driving nmenber 23 thrcadably engaged with the driving shafrt—7;

Nhat is claimed is:
. A manual chain block including a pair of first and
second side plates. a load sheave having a shaft bore and
supported rotatably between said side plates. an actuating
mechanism provided with a hand wheel. a driving shaft
passing through the shaft bore of said load sheave and
interiocking at its axial one end portion to said actuating
mechanism to be actuated by said actuating mechanism, and a
- reduc ilon 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 as set forth to claim 1. wherein
radial bearings for supporting said driving shaft are
disposed on the side of said wheel cover and on the side of
said gear cover respectively:
! sald driving shaft is 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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reverse ' r 24 ihterposed bet ween the respec- tive flange .
porti HEN ﬁl E hub 22 and the driving mnmenber 23 and supported

TQt at n hub 22 and 1lining plates 25. 26 interposed
Tespectlvely between the driven hub 22 and the rever R vcntiun gear 24
and between the reverse prevention gear 24 and the drlvu}g; HARHEEN2R. A
reverse prevention pawl 27 urged by a pawl spring "'""“’*’\“919 revef se

prevention gear 24 and meshed while the reverse preventlon gear 24 is

swi ngabl y eruntload sheave; and

said load sheave is supported rotatably by said first
and said second side piates with a predetermined gap Xept
between the inner peripneral surface of the shaft bore
thereof and the outer peripheral 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
- bréke. and said driving shaft has a threaded shaft portion
to be threadably engaged with a driving portion adapted to
be rotated interlockingly by the hand wheel and a Jjournal
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 cover 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 ancnored in said Jjournal portion outside a holding
porticn ot said wheel stopping member.

5. A manual chain plock as set forth in claim 2, wherein

between said wheel cover and said first side plate to which
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to the side plate 1 by the paV\A shaft 28. This reverse prevention paw 27,

the reverse prevention gear the driven hub 22. the driving nenber 23

- and the ,w UE!LHI&HHHLH 26 corrprl se t he mechanireal—brake—9- Fhe

“overl oa ani sm 21 supports the handﬂﬁﬁléﬁr*h”@ Betbé’y i ndri cal
boss portion 23a 'of %t hé driving nenber 23 through. 29

allowing it to rotate In the normal driving di recti on, and has a lini ng
pl ate 30 di sposed between the flange portion of the dri vi ng menber

that cover is attached and between said gear cover and said
second side plate to which that cover is attached there are
provided both positioning 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 L. wherein
said driving shaft. which is supported by said radial
- bea.ring 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 can 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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23 and a boss portion of the hand wheel 8,

(T

mechanism side.

8. A manual chain block as set forth in claim

said wheel cover <comprises a concaved portion

hold said bearing. an annular rib surrounding

portion and a olurality of reinforcement

radiaily from said annular rib.

and al so has a

THIS SHEET HAS

g BEEN
REPLACED

1. wherein

adapted to

the concaved

extending

9. A manuail chain biock as set forth in claim 8, wherein

the reinforcement ribs =xtending radially from said annular

- rib are made to reach :ightened 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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9 lining plaic 31 and a press plate 32 which are rotatable together with
the cylindrical boss portion-23a. A resilient nenber 33 conprising an é;
initially coned disc spring flitted onto the cylindrical boss portion 23a

of the driving nmenber 23 outside the hand wheel 8. and an urging force
setting adjuster 34 threadably are engaged with an end of the boss

THIS SHEET HAS BER
ABSTRACT SHEET HAS BLETWL
. .

REPLACED

A wheel cover i3 is provided with 1 -adial bearing .3
adapted o support a driving shaft 7 at ts axial one =nd
portion. The driving shaft 7 has its actuating mechanism
side shaft portion for supporting an actuating mechanism 20
so extended as to be supported by the racial bearing 3. so
that a shaft deflection can be decreased at the time of
acmating operation of the actuating mechanism 20 to avoid a

shaft deformation.
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®"0n 23a outside the resilicnt menber33 to optionally sct  a slip |oad of

* the hand wheel 8 relative to the dr|V|n nber 33 by adjusting an urging
hfﬂprce of the resilient nmenber 33. t he reducti on gear mechani sm

~ Bl conprises a first- gear 35 forned |nt grally wth-a shaft end of-the: - <f
dri.ving shaft 7 shown in FIGS. 1. 3 and' 4, a pair of second gears 37, 37
supported by internedi ate shafts 36, 36 respectlvely so as to nesh mnth t he
f;rst gear 35, a pair of thlrd gears 38. 38

THIS SHEET HAS BEEN
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~wheel 8 is driven in the normal direc

e ——R

36, 36 and a fourth gear 39 connected
ve 3 so-as. to.nmesh with the third

i Poned construction, when the hand
is . rection by.operating the hand chain, the
dri'ving shaft 7 is driven through theé trans- m ssion nmechani sm 10 havi ng
the overload prcvention nechanism 21 and the nechanical brake 9 so that the
driving force is transmtted to the | oad sheave 3 through the reduc- '

: providéd in the internediatc shafts:
- .to=an extended portion of the load s
“gears 38. 38. Thus. in the above
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tion gear nechani sm 11 to rot ate the Iﬂqd\@rheave 3. There- .upon, the | oad "
;S| de porti n 4 Fooped-around the | oad sheave 3, nanely

- ‘thé | oad shggeshgg@ﬁ;slggglml\‘éegg a ‘hook attached to.its |eading end thereof for

'_-_hangl ng a ¢ nd up to-1ift the cargo. - Wen'a load larger
t han the sl mﬂquﬂ“ﬂ allmrt he adjuster 34 of the overload provention
mechani sm 2 oad side portion of the |load chain 4 at the tine

of lifing the cargo, the hand wheel 8 slips relative to the driving nenber
: | THIS SHEET HAS BEEN |,
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' o that the. cargo lifting after that S stopped Thereafter the Ievel of

th - car go—+Hfted—up-to that point is held by an action of the nechanical -

- brgke 9. I3 |ftedp cargo i s I / . the hand chain is operated to

--.__dr ve the t he reverse |on Thereupon, the driving

o er Z;Mgﬂm ﬁﬂl ue to a screw eflf ect bythe reverse driving of the
ha wheel
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S

by alternately repeatlng an
rake 9 to.carry out the cargo
rated i'n*FIG 1 further has the

® 'the | oad shcave 3 is rotated rever

- AL oM and an—inactton—of the nechanlc

il \$he S HROBIRA) R¥ta The enbodi nment
‘f@lo : gn in addition to th manual ‘chain bl ock having the
alge Tﬂ’ﬂ&"ﬁﬁ IH truction. That is. radial beahngs 18, 19 generally
cARDri ings are disposed in such portions of the wheel cover

- 1% and the gear cover 16 so as to be opposed to the driving shaft 7 and to
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 #’support t he axi al opposite ends of the driving shaft - 7 by the .
- 138, 19 separately fromthe | oad sheave 3 keeping a predeterm ned
eTﬁEﬂ%&@ﬁsB&ﬂR@h&ﬁt bore of .the |oad sheave 3 and the driving

, driving shaft 7 has an extended shaft portion on
uat| i de for supporting the actuating ncchani sm 20, and
end Ion is supported by the radial bearing 18. In the

nment illustrated in FIG 1, as shown in FIG 3. the shaft -portion on

/8
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QTCOHDFISGS a threadedl brtion 71 adapted to threadably engage
: g menber 23 rotlated-interlockingly with the hand wheel
aﬁﬂmﬂkaa&maaﬁ a journal portion 72 formed by extending an

e threaded portion 71. and its joumal portion
E bearlng 18. © Also the axial other and
ighe 7 on to which the reduction gear nechanism 11

:f'ng shaft 7 is mounted has a journal portion 73 formed axially

,!6 . _ T THIS SHEET HAS BEEN
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de thie fiTst gear 35, and said 'jégu- al portion 73 is supported by the
hp{€ 7 i's supported-at its axial-

B bagishg: 1S Beddiicpleed he dri ving- |

ite e t he wheel covek 15 and the gear cover 16. the
. term’B“mglgg is held between the internmediate portion 70 of the
BRNg sh the shaft bore 3a of the | oad sheave 3. so that it can
joported in the non-contact state separately fromthe |oad sheave 3 as

er supporting systemseparated fromthat of the |oad. sheave 3.

FIG. '8 |  THIS SHEET HAS BEEN
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e, it aeﬁprove‘avzéggport'i ng rigidity for the driving
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11 act uajl | s actuated by the hand chain it is possible
t o decrcase tmmbmimjs&-l&'bt on and to prcecnt a shaft deformation even
t hough a la acts on the driving shaft 7.  Further. since

it is possibpl = to IdElf%‘)eb

-1- . THIS SHEET HAS BEEN
- REPLACED

SPECIFICATION
Title: MANUAL CHAIN BLOCK
BACKCROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a manual chain block,
and more specifically to a manual chain block having a load
sheave éupported rotatably between a pair of side plates to
be driven interlockingly by a manual actuating mechanism
~ having a hand wheel.
2. Description of Prior Art

Conventionally, for example as disclosed in the Japanese_
Utility Model Publication No. Sho. 62 (1987)-16477 and as
shown in Fig. 22, a manual chain block has a load sheave 103
supported. rotatably between a pair of side frames 101, 102.
A driving. shaft 104 is inserted into a shaft bore of the
load sheave 103, and a hand wheel 105 constructing an _.
actuating mechanism is threédably engaged with axial one end
of the driving shaft 104. The inside of the hand whéel 105
is connected to a driven hub 106 with- a reverse prevention
gear 107 and a pair of lining plates 108. 109 interpo-sed
between a- flange portion of .the driven hub 108 and the hand
wheel 105 as well as a reverse prevention paw_l .110 is
pivotally mounted to the éide frame 10l so as to engage with

the reverse prevention gear 107. whereby a transmission

‘_,',.v-.

mechanism t 1; prov1d’ed w1th ' ? brake is

‘:«

constructed. ',SA reductxon gear mechamsm 1.12. is mounted to

the axial other end of the driving shaft 104.
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t he transmni ssi
wheel 8 to the
t he shaft defl
be prevented i
probl eminvol v
with the wheel
Thus, in the er

- \UJ

driving forec transmtted fromthe ha

hat 7V@GT 192 bpcpnes possible to regol ve gepacs R
n§ noi scs whi chfjafe gener@-ed by con !
cover_or chal-n guldes di sposed inside of the wheel cove
odi nent_illusticaded in FIG 1. since the

In addition to the above-mentioned construction, a wheel
cover 113 for covering the transmission mechanism lll- and
the band wheel 105 is attached to the side frame (0!. and a
gear cover 114 for covering the reduction geax.-- mechanism
112 is attached to the side frame 102. These covers 113,
114" are joined integrally to the side frames 101, 102

respectively by a stay bolt 115. A hook 116 is attached to

upper portions of the side frames 101, 102 through an

attachment shaft 117, and a chain kicker 118 is attached to
lower portions  thereof.

The driving shaft 104 arfanged as mentioned above is
supported rotatably at its axial one end portion extending
outward beyond the side frame 102 by a radial bearing 119

mounted to the gear cover 113 with its axial other end

~_portion extending outward beyond the side frame 101 being in

the free state and threadably engaged with the hand wheel
105 and its intermediate portion being supported rotatably
by a radial bearing 121 within a shaft bore of the Iload
sheave 103. The transmission mechanism 1I1 and the hand
wheel 105 are assembled onto the free end portion of the
driving shaft 104 outside its supported portioh.
Incidentally, the symbol 122 in Fig. 22 designates a
stopper for restraining an axial movement of | the hand wheel
in the. relaxing_ directibn. Accordingly, the hand wheel 105
is threadab.ba;:: .e_;dvance.;i. by opgréti@'g o-an :;-_.'gndlé_',‘_s,;s'f‘?'f hand chain
{not illustrated) looped arounclj' th;a h;nd ;f;eel 105 to

further transmit to ' the driving shaft 104 a driving force

-
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axi al oppositel REPLACEMENINSHEET tihe driving shaft 7 are supported by the

beari ngs 18,

bearing of th
enpl oyed. Ther
ci ency by enh

e jwheel cover 15 and the gear cover 16, a
w%t pd havi ng a good beadi TS SHEET iHASCRERNAD be

t 9 s possible to inprdve thRERIALED Ssiof effi-
g jefficicngy. Addi t Ty, tnne

enbodi nent ill s‘trated. in FLG , between the shaft bore 3a of the | oad

sheave 3 on th

ismside and the driving shaft 7 there may

transmitted from the hand chain to the hand wheel 105

through the transmission mechanism 111 and then transmit the

driving force to the load sheave 103 through the reduction

gear mechanism 112 so that a cargo lifting can 'be carried

out by winging up the load chain (not illustrated), a lifted

cargo position can be held by the mechanical brake as well

as a

cargo lowering can be carried out by reversely

operating the bhand chain through the mechanical - brake.

“In

the above-mentioned  conventional construction,

however. since the intermediate portion of the driving shaft

104 is supported by the load sheave 103 through the bearing

121,

limited

it is necessary to fit the bearing 121 into a small

annular gap defined between an inner peripheral

surface of the shaft bore of the 1load sheave 103 and an

outer

peripheral surface of the driving shaft 104 inserted

into that shaft bore. Therefore, since a size and a type of

the bearing 121 are so restricted that only a bearing having

a bad

metal

bearing efficiency such as a needle bearing and a

bearing can be employed, there appears such a problem

that a transmission efficiency of the driving force to the

load sheave 103 becomes so worse that a larger operation

force

is needed for -operation of the hand chain. Further,

since the portion of the driving shaft 104 on the side of

the actuating mechanism is not supported like a cantilever

and provided at its free end with the hand wheel 105. the

driving shaft 104 is deflected by a load acting on the hand

wheel

heet Has Been Replaced

HIIlI\l M

105 when the wheel 105 is driven by the hand chain.



be di sposed a qﬁpq_AgEMENaTt SHEEhdt al ways in contact but receives only the

shaft defl ectipnpef
bearings 18, 1P tm
plases 1, 2 in t pad!
driving shaft

ttre alld.T[ poytion on the actuating nechani sm si de.

1 06 o

ed fo frames fixedly secured to the si de

ttachnent: to each cewer

shaft portion

Thereupon,

that

deflected

also appears

concentrated

sheave

D the enbodiabn i11usyrated in FIG 13!*1$§H§1'f geBc?tR

actuating nmechavi sm side shaft pertion and a reductiqn

when the band chain is operated forcibly under

condition Qf the driving shaft 104, there

such a problem that a bending stress

to the driving shaft 104 outside the

is

load

103 and its Jjournal portion to cause a _deformation.

When the driving shaft 104 is deflected or deformed

that way.

inner surface of the wheel cover

such as a chain guide provided in the inner surface of

wheel cover 113. 'As a result, there appear not only such a
deficiency
worse but also such problems that a durability
unpleesant
Further,

portion

of th

noise is generated.

since the axial one end portion, namely

e driving shaft 104 on the side of

reduction gear mechanism is supported by the .bearing 119

well as the

bearing

121, though the axial

intermediate portion thereof is supported by

104 toward the reduction gear mechanism is restrained by

transmission m

in

the hand wheel 105 is brought into contact with an

113 or a component member

the

that the transmission effici.ency becomes much

lowers and an

the
the
as

the

movement of the driving shaft

the

echanism 111, the axial movement thereof

toward the actuating mechanism is restrained by the bearing

121 engaged with a stepped portion 104a formed in.

driving

shaft

104 and a stopper ring 123 anchored in

the

the

shaft bore of the load sheave 103. Therefore. in the above-

mentioned

© driving

axial
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construction. . though the axial movements of

shaft 104 can be restrained in that way. since

movement.:

thereof toward the actuating mechanism
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whi ch thc inter TEBEPA-tAEEMﬁ‘& SHEE t{ oa 70 passes through the shaft bore 3a of
the | oad sheave}{31as shown in F 3. The actusting nechani sm si de shaft

portion conprisds {thgy QCT 1996

: -5- THIS SHEET HAS BEEN |
l - = REPLACED

restrained by the stepped portion 104a, the bearing 121 and
the stopper ring 123, there appears such a problem that a
load for restraining that axial | movement of the bearing 121
acts on the bearing 121 to lower its bearing performance,
cause damages depending on a load condition and hinder a
rotation performahce of the driving shaft 104.

In case that a tip diameter of a first gear of the
reduction gear mechanism. disposed in the shaft end portion
of the driving shaft 104 on the side of the reductio-n gear
mechanism is made larger than an outer diameter of the
driving shaft 104 so that the first _gear. is brought into
contact with the shaft end portion of the load sheave 103,
it might become possible to restrain the axial movément of
the driving shaft 104 t.oward the actuating .mechanism.
Thereupon, however, since there appears such another problem
that the first gear becomes larger .in diameter to make the
reduction gear mechanism - larg_er by that correspondingly
resulting in an increase of an overall dimension of the
chain block, the enlargement of the tip diarﬁeter of the
first gear is not preferable as a way for solving the
above-mentioned | problems.

SUMMARY OF THE INVENTION

It is a principal object . of the present invention to
provide a manual chain block in which a transmission
efficiency can be improved. an ope.rability of an actuating
mechanism can be improved and also a durability can be

improvéd by decreasing a shaft deflection or deformation of
K
This Sheet Has Be
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12 t hr eaded shaft+—orTT0R nd the journal portion 72 with the
journal portion 73@%@%’“ 1\- ifn di aneter than the

6 _ THIS SHEET HAS BEEN
417 OCT 199 e REPLACED

a shaft portion of a driving shaft on the side of an
actuating - mechanism.

. It is another object of the present invention to provide
~a manual chain block in which further a bearing efficiency
can be improved so as to improve a transmission efficiency
much better.

It is a further object of the present invention . to
provide a manual chain block .in which axial movements of a.
driving shaft can be restrained by a simple construction
without lowering a bearing- ‘performance and also an overall
durability can be improved while a transmission efficiency
can be improved and an operability of an actuating mechanism
can be improved by Idecreasing a .shaft deflection or
deformation of a shaft ~portion of the driving shaft on the
side of an actuating _inectianism.

Thus, for accomplishing the above-mentioned objects, the
invention according to claim 1 resides in a manual chain
block including a pair of first and second side plates 1, 2,
a load sheave 3 having a shaft bore 3a and supported
rotatably between the side plates 1. 2. an actuating
mechanism 20 provided with a hand wheel 8, a driving shaf.t 7
passing through the shaft bore 3a of the load sheave 3 and
interlocking at its axial one. end portion to the actuating
mechanism 20 to be actuated by the actuéting' mechanism 20,
and a reduction gear mechanism 11 disposed at the axial
. other end portion .ofl the driving shaft 7, wherein a wheel

" cover 15 for' covering the actuating mechanism 20 is attached
_—-——-————_.‘”——’.—‘—’——__——
heet Has Been Replaced
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éi-ving shaft 7 has a receiving stepped

ed shaft por- ti Z1_ and the support
5 for a stopper WIHISSHERThWEAS BEEM
ortion 72. The fjrst RERLAGED and the
in_giameter than the first gear ‘are
sm side shaft portion, and the fint
integrally is a flange portion 35a. A

€ | and a gear cover 16 for covering

t hreaded shaft porft

portion 74 fornmed{b

shaft portion 71. [A]fitting Qr
i nternedi sic-portjoh of 7tter]
journal portion 7B phich 1s's
formed in the redb(; |
gear 35 is fornedlL,hy _a cold forgin

wheel stopping e’ Akt Ssifi

the reduction gear mechanism 11 is attached to the second
-side plate 2; on the side of the wheel cover 15 there is
provided a radial beax;'ing 18 for supporting the axial one
end portion of the driving shaft 7; and the driving shaft 7
has the  actuating mechanism  side shaft portion  for
supporting the actuating mechanism 20 extended so that the
extended shaft end portion can be supported by the radial
bearing  18. '

In the invention according to claim 2. a radial bearing
19 is disposedl not only in the wheel cover 15 but -also in
the gear cover 16 so that the driving shaft 7 can be
supported rotatably at its opposite end portions by wheel
~cover 15 and the gear cover 16 through the bearings 18. 19
separately from the load sheave 3. and the loa.d sheave 3 is
supp'orted rotatably by the first and the second. side plates
1, 2 with a predetermined gap. kept between the inner
peripheral surface of the shaft bore 3a and the outer
peripheral surface of the driving shaft 7.

In the invention according to claim 3., the actuating
mechanism 20 is provided with a mechanical brake. and the
driving shaft 7 has a threaded shaft portion 71 to be
threadably engaged with a | driving portion adapted to be
rotated interlockingly by the hand wheel 8 and a Jjournal
portion 72 to be supported by the wheel cover 15 through the
bearing 18 with the joqrnal portion 72 inserted into a wheel

stopping member 40 having a restraint portion 41 opposed to

This Sheet Has Been Replaced
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.onto the journal HORERLAGEMENDSHERE hct uat i ng mechani sm side shaft portion.
The wheel stopping TocT 40 corrp Ibes a restraint portiaon 41 .0ppo

the outer ring 18& of LZ&@@ behiring 18 held in CEHIS SHEET HAS BREN
restrain the axial by "ablt ing agai nst the o(ter r RERLACE® and

t he axi al novenent of t he hand Wnee

receiving portionj4 3 Cfl vi ng spped rtron 74 to receive
t
t hr eadabl y engaged—wrttr—the Thr eaded shaft portion 71.

rough the driving nenber 23
an outer ring 18a of the bearing 18 held by the wheel cover

-
>

15 to restrain its axial movement by contact with the outer
ring 18a and a receiviﬁg portion 42 for receiving an axial
movement of the hand wheel 8.

In the invention according. to claim 4. the jourfnal
portion 72 is made smaller in diameter than the threaded
shaft portion 71, between the threaded shaft portion 71 and
the "journal portion 72 there is provided a receiving stepped
portion 74, and a stopper 43 of the wheel stopping- member 40
is anchored to the. Journal - portion 72 outside a holding
portion of the wheel stopping member 40.

In the invention = according to «claim 5, between the
wheel cover 15 and the first side plate 1 to which the cover
15 is attached and between the gear cover 16 and the second
side plate 2 +to which the cover 16. is attached there are
provided both positioning members for setting
the positions of the covers 15, 16 relative to the side:
plates 1, 2 and positioning concaved portions adapted +to
engage with the positioning membefs respéctively.

In the invention according to claim 6., while the shaft
portion of the driving shaft 7 on the actuating mechanism
side is extended so that the extended shaft portion can be
supported by the radial bearing 18, the shaft portion of the
driving shaft 7 - on the opposed - side to the actuating
mechanism side 1is supported ‘by a bearing interposed between
the shaft bore 3a of the load sheave 3 and the driving shaft
7 passing through the shaft bore 3a, and further a first

_—
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That is, the w eBEPMCEMENﬁgSHEgnb r 40 enpl oyed in thc enbodi ment
Illustrated i nj FfG—Ttras—a—ftpnpe portion fornmed in a trunpet shape by
expandi ng one g¢nfl pﬁ@@g%a cyl indrical nmenmber havwjiig SEERT eAStEBEN hed
| ength as showp ¢n el the restraint portijon 41rRgm.ACEDTEd by an
outer pcripherly btthe.flange Ppoftion, the receiving-portron 42 1s formed
by a | engt hw s inside porti-on the cylindrical nmenber. An inner

peri pheral surFate~of—ttre—ey+rdrical nctnbcr is not threaded but nade

straight and isghiftexd orkbAstructing the reduction gear mechanism and a

~ = U

flange portion 73 joined continuously to the first gear 35
-and having a larger outer diameter than that of the driving
shaft 7 to block the movement of the driving shaft 7 toward
the actuating mechanism are formed integrally in the shaft
end portion of the driving shaft 7 on the reduction gear
mechanism side.

In the invention according to claim 7., a first and a
second bearings 91, 92 are interposed between the load
sheave 3 and the driving shaft 7 passing through the éhaft
bore 3a of the load sheave 3 on the reduction gear mechanism
side and on the actuating mechanism side respecti\)ely. so
that the driving shaft 3 can be supported at its three
points by the béarings 91. 92 and the radial  bearing 18
serving to support the e?ctended shaft end portion thereof on
the actuating mechanism side. ' |
9. A manual chain block as set forth in claim 8., wherein
the reinforcement ribs extending 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' hbolts 12
and terminate at the tightened portions. |

In the invention according to claim 8, the wheel cover
1S comprises a concaved portion 58 adapted to hold the
bearing 18, an annular rib 59 surrounding the concaved
portion 58 and a plurality .of reinforcement ribs 60
extending radially from the annular rib 59."

In the invention according to claim 9, the reinforcement
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ribs 60 extending radially from the annular rib 59 are made
to reach tigh_tened portions to be tightened by the stay
bolts 12 and terminate at the tightened portions.

Next, the functioﬁs of. the respective inventions having
the above-mentioned constructions will be explained
hereinafter.

According to the invention as set forth in lclaim i,
since the raf.iial bearing 18 is provided on the side of the
whéel cover 15 so that the shaft end portion of the driving
shaft 7 on the side of the wheel cover 15 for suppo_rting the
actuating meéhanism 20 _cah be supported by that bearing 18,
it is . possible to improve a supporting rigidity for the
driving shaft 7. Therefore, even when a large operating
load acts on the driving shaft 7 at the time of actuating
operation of the hand wheel 8 of the act-uating' mechanism 20
through a hand chain, it is possible to decrease a shaft
deflection and to prevent a shaft deformation.. Thereupon.,
it is also possible to improve a transmission efficiency
attained when the driving force is transmitted from the hand
wheel 8 to the load sheave 3 and to improve an operability.
Further it is possible- to solve such a problem that the hahd
wheel 8 is brought into contact with the chain guide or the
wheel cover 15.

According to the invention as set forth .in claim 2,
since the radial bearings 18, 19 are disposed in the wheel
cover 15 and the gear cover 16 respectively so that the

axial opposed end portions of the driving shaft 7 can be
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| stopping nenber 40 so that an axially

st oppi ng nenber 40 can be prevented by the

eel stopping nenber 40 having the

THIS SHEET HAS BEEN
REPLACED

st opper 43.
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supported by the wheel cover 15 and the gear cover 16
through the bearings 18. 19, namely by another supporting
system aside from a supporting system for the load sheéve 3.
it is possible to employ such a bearing as to have a good
bearing efficiency as well as a desired dimension, for
example in the type _of a ball bearing and the like as the
either bearings 18, 19. - Therefore, it is possible to
further improve the transmissi'on efficiency by enhancing the
bearing efficiency. Thereupon, since the driving shaft 7 is
supported at its axial opposite end portions, evén when a
large load acts on the driving shaft 7 .at the time of
actuating operation of the hand wheel 8, it i; possible to
decrease an amount ‘of its shaft deflection as well as to
prevent its shaft deformation. Accordingly, together with
the improvement of the bearing efficiency it becomes
possible to further impfove the transmission efficiency to
improve the operability of | the hand wheel.

According to the invention as set forth in claim 3,
since the wheel stopping member 40 is simply fitted onto the
journal portion - 72 of the driving shaft .7. the axial
movement of the hand wheel 8 can be received by the wheel
cover 15 through the ohter ring 18a of the radial bearing
18. Therefore. -it is possible to restraiﬁ the axial
movement of the bhand wheel 8 in ‘the backward spiralling
direction, namély the axial movement thereof at the time of
excessive unwinding operation with .a less deformation of the

wheel cover 15 as well as to simplify the construction in

This Sheet Has Been Replace
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above mentioned stf ugePUAGEMENTSHEEY |st.opped by the stopper 43 fitted in
the journal portioph g2« nt t he machi n.—Rg—Be—STT

al'so the nmountabil{ty portion 7 wﬁ%@gl
conparison with a go fi t he conventji onal R
castle nuL is thrga th 1he_driving shaft and stoppcd by a
pin, so that the rr£nuf acturkng cost fan be decreased corrc. spondingly.
Ther eupon, since t wetretrt—of—tTe driving nenber 23 provided with the
hand wheel 8 incdmparkpnr akithngthe conventional embodiment in which such

restraints is attained by use of a castle .nut and the like.
Further, s.ince the wheel stopping member 40 is simply fitted
onto the driving shaft 7, its assembling workability to the
driving shaft 7 cén be improved. . Thereupon, since the wheel
stopping member 40 comprises the restraint portion 41 and
the receiving portion 42, that is since it can be formed
from a cylindrical member with a flange .as disclosed in ‘an
embodiment of the invention, its workability is good .to make
a cost decrease possible.

According to the invention as set forth in claim 4.
since the stopper 43 is disposed at a location of the
driving shaft 7 outside the anchoring .portion of the wheel
stopping member 40, it 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 from
the bearing 18 after dismount of the wheel cover 8.
Therefore, in case that the wheel stopping member 40 has
been dismounted at the time of disassembfy. it is possible
to prevent the forgetting to mount the wheel stopping member
40 at the time of reassemblage of the wheel cover 15. Even
.thougﬁ the wheel cover 15. might be_ deformed by an excessive
increase of the load acting on the wheel stopping member 40
at the time of resfrainfng the axial movement through the
outer ring 18a of the bearing 18. especially at the time of
unwinding, it is possible to attain the restraint of the

axial movement of the hand wheel 8§ by the stopper 43.°
—_—
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back direction j ﬁgﬁacE@ENTESHEE'd py the receiving of the wheel cover 15
through the out ¢r oo bearing 18, it is possible to restrain
t he novenent of {t e dr|V| nglggg 23 in the spialling-back direction,
namely to restrgir vé=rrent at the time of unwinding with Iess
defor- mation df the V\,heel C 15. Skrce the stoppqgr

Is possible to lleave the wheel stoppl ngllﬁenber 40 hel Fﬁrét %&ﬁég %EN
shaft 7 even atl {he tine—ef—dtsassenbly for renoving tte—drtv-hReg—Shi-Et

Accordingly, while a deformation of the wheel cover 15 can

be restrained, also the ‘axial movement can be effectively
attained in co-operation with the wheel cover 15. |
According to the invention as set forth in claim .5,
since between the wheel cover 15 and the first side plate 1
to which the cover 15 is attached and between the gear cover
16 and the second side plate 2 to which the cover 12 s
attached there are provided both positioning members for
setting . the positions of the covers 15, 16 relative -to the
side plates 1. 2 and positioning concaved portions adapted
to engage with the positioning members respectively, when
the wheel cover 15 and the gear cover 16 are attached to the
the side plates 1, 2 respectively, the positions of the
bearings 18, 19 can be set based on these side plates 1, 2.
Therefore, it is possfble to accurately align the axis of
the driving shaft 7 to the axis of the load sheave 3
supported by ' the side plates 1. 2. |
According to the invention as set forth in claim 6,
since the radial bearing 18 .is disposed on the side of the
wheel cover 15 and the extended shaft portion of the driving
shaft 7 on the actuating mechanism side is supported by the
radial bearing 18 as well as the driving shaft 7 is
supported by both the bearing 18 and a bearing interposed
,béiween the shaft bore 3a of the load 'sheave 3 and the
driving shaft 7 passing through the shaft bore 3a. it is
possible to improve the supporting rigidity for the shaft

portion of the driving shaft 7 on the actuating mechanism
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fromthe bearing 18 after di smaount of the wheel cover 8. Therefore, in
case that the wheel stopping ncnber 40 has been disnounted at the tine of
di'sassenbly, it is difficult to forget to nount the wheel stopping nenber
40 at the tinme of reassenbl age of the wheel cover 15. Even though the
wheel cover 15 m ght be defornmed by an-gxcessive increase of the |oad
acting on the wheel stopping nenber 40 at the tinme of restaining the axial
novenent through the outer ring 18a of the bearing 18, especially at the

time of unw ndgige.  Therefore, though a large actuating load acts on the
driving shaft 7 when the hand wheel 8 of the actuating
mechanism 20 is actuafed 'thrduéh the hand chain, it s
possible to decrease a shaft deflection as well as to
p'revent a shaft deformation. As a result, it is possible to
improve the transmission effiéiency of the driving force
transmitted from the hand wheel 8 to the load sheave 3 as
well as to improve the operab.ility. Further, it is possible
to resolve such a problem that the hand wheel comes to
contact with the chain guide or the wheel cover.
Thereupon, since the axial movement of the driving shaft
7 is restrained by the tfahsmission mechanism .10 mounted to
the shaft portion of the driving shaft 7 on the actuating
mechanism side and the flange .portion 35a integrally formed
with the driving shaft 7 together with .the first gear 35 of
the reduction gear mechanism 11, it is possible to _restrain
the axial movemer_lt by th'e simple construction. Further,
since it becomes unneceséary 'to restrain the axial movement
of _the driving shaft 7 by the bearing interposed between the
shaft bore 3a of the load sheave 3 and the driving shaft 7,
it is possible to resolve such a problem that the bearing
efficienc'y lowers or the rotatability of the driving shaft 7
is hindered like the conventional embodiment in which the
axial movement is restrained by the bearing. = Further, since
it is unnecessary to enlarge the diameter of the first gear
of the reduction gear méchanism. there doesn’'t appear a

deficiency accompanying with an enlargement.

—_—
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ing, it is pos IWEPLAGEWOWTI y restrain the axial novenent by the

st opper 43. Acdor, dgf ormati on of the wheel cover 15 can be
restrai ned. al do laxi a;l El.}v%ﬁﬁnt dan be effectivel y atained in_co-operation
wi th the wheel cover‘| 19 tihg enbodi ment JHEEogAd Beft ¢S. 1 and 6.
since the wheelf{ s 40 is f(ir rredi} ﬁ@@ﬂ@g@ﬂ call menber
havi ng the pred term ned length, lit can l.oyed—so—ttrat—TTS conponent
parts can be usBd-iR—ecom-

According to the invention as set forth in claim 7,
since the first and the second bearings 91, 92 are
interp-osed between the the load sheave 3 and the driving:
shaft 7 passing througﬁ the shaft bore 3a of the load sheave
3 on the reduction gear mechanism side and on the actuating
mechanism side respectively so that the driving shaft 3 can
be supported at three points. by the bearings 91, 92 and the
radial bearing 18, it 1is possible to _.provide these bearings
91, 92 without serv-ing to restrain the axial movement of the
driving shaft .7 as .well as to shorten a bearing span.
Therefore, a shaft deflection of the entire driving shaft
can be restrained to improve the rotatability of the driving
shaft 7 and to further improve the transmission efficiency.

.According to the invention as set forth in claim 8.
since the wheel cover 15 is provided with a concaved portion
58, an annular rib 59 and the plurality of ‘reinforcement
ribs 60 extending radially_. it is possible to increase the
rigidity of the wheel cover 15 without increasing its
weight. Therefore, the position of the bearing 18 to be
disposed in the wheel cover 15 can be secured even when an
impact acts thereoﬁ from outside to previously prevent the
rotatability of the driving shaft 7 from being hindered by
a shift of the position of the bearing 18.

According to the invention as set forth in claim 9.
since the reinforcement ribs 60 are so formed as to extend
to the fixing locations at which they are fixed to the first

side plate 1| by the stay bolts 12, the position of the
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bearing 18 can be secured by the stay bolts 12 even when an
impact load is imposed to the wheel cover 15 from outside.
[t becomes possible to more effectively prevent a shift of
the position of the bearing 18.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1. is a vertical sectional view showing a first
embodiment of a manual chain block according to the present
invention;

"Fig. 2 is a sectional -view taken along the lﬁiddle plane
between side plates in the state of a load chain_' looped
around a load sheavg;

Fig. 3 is a front view showing only a driving shaft;

Fig. 4 1is a partial horizontal se_ctionél view showing
only a reduction gear mechanism;

Fig. 5 is an enlarged sectional view showing a
positioning arrangement between a gear cover and a second
éide plate;

Fig.‘ 6 is an enlarged éectional view showing only a
wheel stopping member;

Fig. 7 1is a perspective view showing a cover holding
member;

Fig. 8 is a front view showing a wheel cover;

Fig. 9 is a ‘sectional view taken along the A-A line in
Fig. 8. |

Fig. 10 is a sectional view taken along the A-A line in
Fig. -8 showing only the wheel cover:

Fig. 11 is a perspective view showing a hand chain

_
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mon even in the chd¥NAREMENTSHEER i oad prevention mecha-  nism21 is
corstructed |ike enbodi ment 1]l ljustrated in FIG 1 also in the case
where the boss pqrtfi o D0CTheogarld | wheel 8 is chreadably engaged with the
t hreaded portion {7 wi t hout obgqtructing the overl 'oad pr evention
mechanism In tihe e jboss rtion of e I S

t hr eadabl y engag L th the-t hreadg¢d porlpioon 71w tﬁgﬁtélff ‘5:3%‘;(% t he
overl oad prevention nechanism IS pos-

guide;

Fig. 12 is a partial sectional view showing an
embodiment in which an overload prevention mechanism is not
provided;

Fig. 13 is a wvertical sectional view showing a second
emboc.liment of a manual chain block according to the present
invention;

,Fig.' 14 is an -enlarged sectional view showing a shaft
p.or'tion of the - driving shaft on the reduction gear
mechanism side;

Fig. 15 is a front view showing only the driving shaft;

Fig. 16 1is a partjal horizontal sectional view showing
only the reduction gear mechanism; and

Fig. 17 is a sectional view corresponding to Fig. 9 and
showing another embodiment;

Fig. 18 is a sectionai view corresponding to Fig. 4 and
showing further another embodiment;

Fig. 19 is a plan view showing a press plate for use in
the embodiment of Fig. 18;

Fig. 20 1is a npartial sectional view showing segmentally
a portion to be secured by. a rivet in the embodiment of Fig.
18; |

Fig. 21 is a se_ci;.ional view showing an -embodiment
employing a cover member; and

Fig. 22 is a sectional view showing a conventional
embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENT
S —

heet Has Been Replaced

‘T L



»

sible to sinplify n'eBﬁE'LACEMENT”SHEETthe hand wheel 8 because the axi al
novenment can be r¢gst eel stopping menber 40 wi t hout

el ongati ng an axi g

f t he [bgss portion by enploying the wheel

st oppi ng nenber 4qQ.
t hr ough pin may |bd

'y1986 d t3—thut .
ly'7a0smap ring i s used &s u
eadjof a spgp.ring. As Tﬁﬁgsﬁ%iamﬁ @%

castle nut 82 maylbe made to thrcadgbly engage w t —the

et i on

72 by using a was Mer—8+—ane—the—naut | 82! i nstead of the \_/vheel st oppi ng

rrerrber 40 and anChol(eglaI\Qal ‘chain block illustrated in Fig. 1|

is a manually

operated lifting and lowering type chain block having a load

sheave 3 which 'is supported rotatably between a pair of

first and second side plates 1, 2 through bearings 5. 6 and

around which a load chain 4 is looped. A driving shaft 7 is

passed through a shaft bore of the load sheave 3. A hand

wheel 8 around which an endless hand chain 80

is looped -is

disposed at an axial one end portion of the driving shaft 7,

a transmission mechanism 10 provided with a mechanical brake

9 is disposed between the hand wheel 8 and the driving shaft

7. and a reduction gear mechanism 11 bhaving a plurality of

reduction gears 1is disposed at the axial other end portion

thereof so that a driving forte generated by actuating the

hand wheel 8 through the hand chain can be transmitted to

the load sheave 3 through the transmission mechanism 10 and

the reduction gear mechanism 11 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 Iload

sheave 3 can be lifted and lowered.

The side. plates 1, 2 are fixed secured by three stay

. bolts 12 with being - spaced apart by a predetermined distance

and an attachment shaft 14 for a hook 13 is mounted to one

side upper portions of both the side

plates L. 2

therebetween located in the tangential direction of the load

sheave 3.

A wheel 'cover' 15 for covering the hand wheel 8 s

attached to the side plate | and fixed thereto by nuts 17

—_—
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the jounmal porti pin 83. Further, the driving nenber 23
or the boss portloREB[tAaEmNﬂiasﬂ‘EE\'[mLel 8 may be brought into direct
contact with the e{ wheel cover 15 W eel

st oppi ng nenber : ?leﬁ bﬂg ¢el cover 15 and t hp THES\SHEENHAS BEEN

hol di ng the radi bel @51 9lrespeciyyely as mepti oneREPabOER Wi | |} be
expl ai ned herci n3ft Wren_vieywed fromthe front as shown rn FIG™ 8,

t he wheel cover 15 has passage opehi ngs 15a, 15b for passing

threadably engaged with the stay bolts 12 while a gear cover

16 for covering the reduction gear mechanism 11 is attached
to the side plate 2 and also fixed thereto by the nuts 17.

The hand chain, the hand wheel 8 and the .transmissio'n
mechanism 10 construct an actua{ing mechanism 20, and the
embodiment illustrated in Figs. | and 2 is provided with an
overload prevention mechanism 21.

The transmission mechanism 10 comprises a driven hub 22
joined to the drive. shaft 7 so as not to rofate relatively
thereto  (threadably jointed to each other in Figs). a
driving member 23 threadably engaged with the driving shaft
7. a reverse prevention gear 24 interposed between the
respective flange portions of the driven hub 22 and the
driving member 23 and supported rotatably by the driven hub
22 and lining plates 25, 26 interposed respectively between
the driven hub 22 and the reverse prevention gear 24 aﬁd
between the reverse pr_evention gear .24 -and the driving
member 23. A reverse prevention pawl 27 urged b-y a pawl
spring 44 toward the reverse prevention gear 24 and meshed
with the reverse prevention gear 24 is swingably mounted to
the side plate 1 by the pawl shaft 28. This reverse
prevention pawl 27, the reverse prevention gear 24, the
driven hub 22, the driving member 23 and the lining plates
25, 26 construct the meéhanical brake 9.

The overload prevention mechanism 21 supports the hand
wheel 8 by a cylindrical boss por.tion 23a of the driving

member 23 through a one-way clutch 29 allowing to rotate in
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the hand chain o REPLAGE

wal | 15c¢ between{t hese p@éﬁﬁqo

fixed to the fir$t]siH
wal | 15c, and hagd}chai n_guide 8lare disposed at tijgmLgng i1
for the stay bolts 12 in the wheel |coverngls. As shgwn i npEl
cover hol ding nt ' irfaces 47a, 47b whi Csefid

| ower openi ng edges of the passage openings 15a, 15b and a cover
the normal driving direction, has a lining plate 30 disposed

MENT SHEET l , - |

' ft and right sides and a short cover side
epings 15a, 15b. A cover hol ding nmenber 47
sjconneted to the inside or the cover side
BQ tlons 15d

between the flange portion of the driving member 23 and a
boss bortion of the hand wheel 8., and also has a' lining
plate 31 and a press plate 32 rotatable together. with the
cylindrical boss portion 23a and é resilient member 33
comprising an initially coned disc spring fitted in order
onto the cylindrical boss portion 23a of the driving member
23 outside the haﬁd wheel 8, and an urging force setting
adjuster_ 34 threadably engaged with | an end of the boss
portion 23a outside the resilient member 33 to optionally
set. a slip load of the hand wheel 8 relative to the driving
member 33 by adjusting an urging force of the resilient
member 33.

Further, the reduction geér mechanism 11 comprises a
first gear 35 formed integrally with a shaft end of the
driving shaft 7 shown in Figs. 1 and 4, a pair of second
gears 37. 37 supported by intermediate shafts 36, 38
respectively so as to mesh with the first gear 35, a pair of
third gears 38, 38 provided in the intermediate shafts 36,
36 and a fourth gear 39 connected to an extended portion of
the load sheave 3 so as to mesh with the third gears 38,
38. |

Thus, in the above _nientioned construction. when the hand
wheel 8 1is driven in the normal direction by "operating the
hé_nd chain, the driving shaft 7 is driven through the
transmission mechanism 10 having the overload prevention

mechanism 2! and the mechanical brake 9 so that the driving
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i ng portion 47c|hayg t—st+f ace 47e onto which the |n5|de of the
wheel cover 15 i REPL ﬁ'ﬁ@?m% to reccive the cover side wall 15c of

t he wheel coverj1ph. An outer su}fpce of the cover receiving portion 47c is
formed in an arfupt 4 2190 the cover receiying portion 47c can be
hel d by the coverl side wall I5d. |Further,;the covef THIS SHEET AERSTBEEN

— - REPLACED

force is transmitted to the load sheave 3 through the
reduction gear mechanism 11 to ro_’tate the load sheave 3.
Thereupon, the load side portion of the load chain 4 looped
around the load sheave 3, namely the load side portion
having a hook attached +to its leading end tﬁereof for
hanging a cargo can be wound up to Ilift the cargo.

When a load larger than the slip load set by the
adjuster 34 of the overload = prevention mechanism 21 acfs on
the load side portioﬁ of the- load chain 4 at the time of
lifting the cargo, thg hand wheel 8 slips relative to the
driving member 23 so that the cargo lifting after that is
stopped.  Thereupon, a level of the cargo lifted in that way
is held by an action of the mechanical brake 9.

When the lifted cargo is lowered. the hand chain i
operated to drive the hand wheel 8 in the 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 is rotated reversely by alternately
repeating an action and an inaction of the mechanical brake
9 to carry out the cargo lowering gradually.

The embodiment illustrated in Fig. 1 has further the
following construction in addition to the manual chain block
.having the above-mentioned construction. That is. radial
bearings 18, 19 generally comprising ball bearings are
disposed in such portions of the wheel cover 15 and the gear
cover 16 as to oppose to the driving shaft 7 to rotatably

support the axial opposite ends of the driving shaft 7 by
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15 .47 has 4

Aroj ections 47d so formed at its end face

o_nthe si de of ate 1 as to fit into a pair
17 OCT 1996
-22- THIS SHEET HAS BEEN
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the bearings 18, 19 éeparately from the load sheave 3
keeping a predetermined cléarance between the shaft bore of
the load sheave 3 and the driving shaft 7.

That is, the drwmg shaft 7 has an extended shaft
portion on the actuating mechanism side for supporting the
actuating mechanism 20, and. its | extended shaft portion is
supported by the radial bearing 18. In the .embodiment
illustrated in Fig. 1. as shown in Fig. 3. the shaft portion
on -the actuating mechanism side cémprises- ‘a threaded portion
71 adapted to threadably 'engage with both the driving member
23 rotated interlockingly with the hand wheel 8 and the
driven member 22 and a Jjournal portion 72 formed by
extending an axial odter end portion of the threaded portion
71. and its Jjournal portion 72 is supported by the radial
bearing 18. .

Also the axial other end portion of the driving shaft 7
on to which the reduction gear mechanism 11 of the driving
shaft 7 is mounted has a Jjournal portion 73 formed axially
outside the first gear 35, and its journal portion 73 is
supported by the radial bearing 19. While the driving shaft
7 is supported at its axial opposite end portions by the
wheel cover 15 and thee gear cover 16, the predetermined
clearance is held between the intermediate portion 70 of the
driving shaft 7 and the shaft bore 3a of the load sheave 3.
so that it can bé supported in the non- contact state
separately from the load sheave 3 as another supporting

system separated from that of the load sheave 3.
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of angul ar f§ tREPMACEMENT SHBgpTf t he side plate 1. For positioning -and an
I nsertion opgng ‘ ' el In the seat surface 47[err] onto which -
the inside o 15 sits so that the stay bolt 12 running

bet ween t he Fi 47b passes t hcret hrough. As shown in

B 7.
FIGS, 9 and : ) i§n ggui de 48 ? oprises a tached portion 51
which is int T bet ween thhe stay bo 12 and a| tmhkR aReE 1 15d
of the wheelsssaxee—tbdyethgdstay bolt 12, has an puter mgipfhags

Therefore, it is possible to improve a supporti

riéidity for the driving shaft 7. When the hand wheel 8 of
the actuating mechanism _20 is actuated by the hand chain, it
is possible to decrease the shaft deflection and to prevent
a shaft deformation even. though a large actuating load acts
on the driving shaft 7. - Further, since it is possible to
improve  the transmission efficiency of a driving force
transmitted from the hand wheel 8 to the load sheave 3. and
-to' improve the  operability thereof while the shaft
deflection éan be decreased as well as ‘_the shaft deformation
can be prevented in that way, it becomes possible to_ resolve
such -a problem that peculiar noises are generated by contact
of the hand wheel 8 with the wheel cover or chain guides
disposed inside of the wheel cover.

. Thereupon, in the embodiment illustrated in Fig. 1,
since the axial opposite end portions of the driving shaft 7
are supported by the bearings 18, 19 disposed in the wheel
cover 15 and the gear cover 16, a bearing of the type of a
ball bearing having a good bearing efficiency and also an
optional dimension can be employed as the bearings 18, 19.
Therefore. it becomes possible to improve the transmission
efficiency by .enhancing the bearing efficiency.

Additionally, in the embodiment illustrated in Fig. 1.
between the shaft bore 3a of the 1load sheave 3 on the
actuating mechanism side and the driving shaft 7 there may
be disposed. suéh a bearing that is not always in contact but

receives only the shaft deflection of the shaft p_ortion on
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coinciding with tm{megmusﬂgge of the cover side wall 15e extending to
the tightened port s |a bolt passing opcning 5la formed in the
fiat face, a hel ort a& 513q9vvh| c has the angul ar projections 53a adapt ed
to fit into an it ﬁghle 52 of the 1l for
positioning so to be held the sTaf pl at el ion 54
which 1is |located between the attgched portion rtion 53
faci ng the hand to gui de the

hand chai n.

the actuating mechanism side.

The bearings 18. 19 may be attached to frames fixedly
secured to the side plates 1, 2 instead of the direct
attachment to each cover 15, 16.

The driving shaft 7 in the embodiment illustrated in
Fig. 1 s provided. with the actuating mechanism side shaft
portion and the reduction gear mechanism side shaft portion
between which the intermediate shaft portion 70 passes
through the shaft bore 3a of the load sheave 3 as shown in
Fig. 3. The - actuating mechanism side shaft - portion
comprises the threaded shaft portion 71 and the journal
portion 72. with the Jjournal portion 72 being smaller in
diameter than the threaded shaft portion 71. The driving
~shaft 7 has a receiving 'stepped portion 74 formed between
the threaded shaft portion 71 and the support shaft portion
71. A fitting groove 75 for a stopper 43 is formed in an
intermediate portion. of the Jjournal portion 72 The first
gear 35 and the Jjournal portion 73 which is smaller in
diameter than the first. gear 35 are formed in the reduction
.gear mechanism side shaft portion, and the first gear 35 s
formed by a cold forging integrally is a flange portion 35a.
A wheel stopping member 40 fitted onto the journal portion
72 of the actuating mechanism side shaft portion. The wheel
stopping member 40 comprises a restraint portion 41 opposed
to the outer ring 18a-of the radial bearing 18 held in wheel
cover 15 to restrain the axial movement by abutting against

the outer ring 18a and a receiving portion 42 engaged with
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Thus, the cover nd the pair of hand chain guides 48, 48

are fixedly secur CREN:MH&EN'& BHEET rist side plate 1 and the wheel cover 15
by tightening a nutt7Tetrattve a stay bolt 12, and a position of the
angul ar  projecti co¥&~ hol di ng nenber 47 and the hand
chai n gui des 48, openi ngs 49, 52p=respectivealy _ That
the cover holdi ng nenber 47 THIS SHEET HAS BEEN
, _ REPLACED .
the receiving stepped ©portion 74 to Tr€
movement of the hand wheel 8 through the driving member 23

wheel cover 15 relptiM flirist side plate 1 is set by fiting the
ng %@‘kgéyaﬁ
is the position o

threadably engaged with the threaded shaft portion- 71.

That is, the wheel stopping member 40 employed in the
embodiment ~ illustrated in Fig. 1 has a flange portion
formed in a trumpet shape by expanding one end portion of a
cylindrical member having é predetermined length as shown in
Fig. 6, and while the restraint portion l41 is formed by an
outer periphery of the flange portion, the receiving portion
42._ is formed by a lengthwise inside portion of the
cylindrical member. An inner peripheral surface of the
cylindrical member is not threaded but made straight and is
fitted onto the journal portion 72 to be held thereby. The
stopper 43 generally comprising a snap ring is anchored in
the fitting groove 75 of the Jjournal portion 72 outside the
holding portion thereof for 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 wheel stopping member 40 bhaving the
above-mentioned structure is merely stopped by the sto.pper
43 fitted in the Jjournal portion 72, not only the machining
can be simplified but also -the mountability to the journal
portion 72 can be simplified in comparison with a2
construction of the .conventional embodiment in which the
castle nut is thr_eadably engaged with the driving shaft and
stopped by the pin, so that the'manufaéturing cost can be

decreased correspondingly. Thereupon, since the movement of
This Sheet Has Been
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relative to the

15c in the recei \\'l RQPIp‘\ﬁEMENfﬁ 3ﬁ‘E£To1
posi tions of the
secured by abutt|
gui des 48, 48 agdi
by fixing them by
respective angul dr prOJectlons 47d

t he hand chai n gutrdes
the driving member 23

Bats

$ Ul

spiralling-back direction

welding or the lik

ecur ed by receiving the cover side wail

the cover hol di ng nmenber 47. The

48. 48 relative to the wheel cover 15 S

attached portions T o

f ace'-@fg-t he cover +Hfé}'§&&g A I?@ nd
— t he

53a of the cover hoIding menber 47 and

provided with the hand wheel 8 in the

can be restrained by the receiving

by the wheel cover 15 through the outer ring 18a of the

bearing 18, it is possible to restrain the movement of the

driving. member 23 in the spiralling-back direction, namely

to restrain the axial movement at the time of unwinding. with

a less deformation. of

Since the stopper

the wheel cover 15.

43 is provided, it 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 from the bearing _18 after dismount of the wheel

cover 8. Therefore. in case that the wheel stopping member

40 has been dismounted at the time of disassembly. it is

possible +to prevent
stopping member 40 at

cover 15. Even though

the forgetting to mount the wheel
the tixhe of reassemblage of the wheel

the wheel cover 15 might be deformed

by an excessive increase of the load acting on the wheel

stopping member 40 at the time of restraining the axial

movement through the

outer ring 18a of the bearing 18,

especially at the time of unwinding, it is possible to

secondarily restrain the axial movement by the stopper 43.

Accordingly, while a deformation of the wheel cover 15 can

be restrained. also the axial movement can be effectively

attained in co-operation with the wheel cover 15.

In the embodiment

illustrated in Figs. 1 and 6. since

the wheel stopping member 40 is formed froni the cylindrical

w having the predetermined length., it can be employed
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48. 48 serve as tg&-pw-er the respective angul ar bpeni ngs 49,
52 serve as the pdsiREPLAMGEMENTpSHERT
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SO that its component parts can be used in common even in
the case that the overload prevention mechanism 21 s
constructed like the embodiment illustrated in Fig. 1 also
in the case that the boss portion of the hand wheel 8 is
threadably engaged with the threaded portion 71 without
constructing the overload prevention mechanism. In the case
that the boss portion of the hand wheel 8 is threadably
engaged with the threaded portion 71 without constructing
the  overload prevention mechanism, it is possible  to
simplify manufacturing of the hand wheel 8 because the axial
movement can be restrained by the wheel stopping member 40
without elongating an axial length of the boss portion by
employing "the wheel sfopping member 40.

Though the snap ring. is used as the stopper 43, a
through pin may be used instead of the snap ring. As shown
in Fig. 12, the éaStle nut 82 may be made to threadably
engage with the Jjournal portion 72 by using a washer 81 and
the nut 82 instead of the wheel stopping member 40 and
anchofed to the Jjournal portion 72 by a through pin 83.
Further, the driving member . 23 or the boss portion of the
hand wheel 8 may be brought into direct contact with the
bearing 18 or the wheel cover 15 without the wheel stopping
member 40. .

Next, the wheel cover 15 and the gear cover 16 holding
- the radial bearings 18, 19 respectively as mentioned above
will be explained hereinafter.

When viewing from the front as shown in Fig. 8, the

_—
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16 into which th
15 can be positi §ne
secured at the prie
the stay bolt 12. a1 996N

pin for setting alp S|1tppon or thejg

ns 47d. 53a fit. so that the wheel
the first side plate 15 and fixedly

nber 56 gener al{l yai1s GMEET HASYGBEENK
ar —-@@wer 16 reljat i veREPLACED

wheel cover 15 has passagé openings 15a, 15b for passing the

hand chain on the opposite left and right sides and a short
cover side wall 15c between these passage openings 15a, 15b.
A cover holding member 47 fixed to the first side plate 1 is
connected to the inside of the cover side wall 15c, and hand
chain guides 48 are disposed at tightening portions 15d for
the stay bolts 12 in the wheel cover I5.

As shown in Fig. 7, the cover holding member 47 has side
surfaces 47a, 47b defining lower opening edges of the
passage openings 15a, 15b and a cover receiving portion 47c
having a seat surface 47e onto which thé inside of the wheel
cover 15 sits and. adapted to receive the cover side wall 15¢
of the wheel cover 15. An outer surface of the cover
receiving portion 47c is formed in an arcuate shape so that
the cover receiving portion 47c can be held by the cover
side wall - 15c. Further, tﬁe cover holding member 47 has a
pair of angular pro.jectidns 47d so formed at its end face on

the side of the first side plate 1 as to fit into a pair of

cover

m ned posijtijon by tightening the nut 17 relative to
ock

angular fitting holes 49 of the side plate 1 for positioning -

and an insertion opening 47f formed in the seat surface 47e
onto which the inside of tﬁe theel cover 15 sits so that the
stay bolt 12 running along the side surfaces 47a, 47b passes
therethrough. |

As shown in Figs. 9 and 11, the hand chain guide 48
comprises an attached portion 51 which is interposed between
the stay bolt 12 and a tightened portion iSd of the wheel

cover 15 by the stay bolt 12, has an outer surface
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second side platq :
posi tioni ng nmenbqr
.cover 16 and the|s
attached. The pos| -

; EMBRHSSHEBTHI ng concaved portion 57 into which the
: .-S|t|on|ng are provi ded between the gear
tle |2 to which the gear cover 16 is

_ 56 is generally provided on.the side of
t he gear covcr 16 cd by2%-knock TRiS'SHEETaHAEpEEMtle nenber
fromth gear cove

: in FIGS. 1 lnd 5REPLACED pref e[rabl_e to
swel | out the geal_cover 16—te-—term the positiO'rri"'rTg"'rTﬁ'ﬁ'e"r_S%'E's_a | ow

rotrusion b : .
P y acoinciding with the inner surface of the cover side wall 15e

-8

extending to the tightened portion ISd and has a bolt
passing opening 5la formed in the flat face, a held portion
53 which has the angular projections 53a adapted to fit into
an angular fitting hole 52 of the first side plate 1 for
positioning so as to be held by the.side plate 1 and a guide
portion 54 which is located between the attached portion 51
and the held. portion 53 facing the hand wh_eel 8 and serves
to guide the hand chain.

Thus. the cover holding member 47 and the pair of hand
chain guides 48, 48 are fixedly secured between the first
side plate 1 and the wheel cover 15 by tightening a nut 17
relative to the stay bolt 12_.. and ‘a position of the wheel
cover 15 relative to the first side plate 1 is set by
fitting the angular projections 47d, 53a_. of the cover
holding member 47 and the hand éhain guides 48, 48 into the
angular openings 49, 52 respectively.

That is, the position of the cover holding member 47
relative to the wheel cover 15 is secured by receiving the
cover side wall 15c by the receiving portion 47c¢ of the
cover hblding member 47 as well as the positions of the hand
chain guides -48, 48 relative to the wheel cover 15 s
secured by abutting the respective attached portions 51 of
the hand chain guides 48, 48 against the inner surface of
the cover side wall 15e and by fixing them by means of a
spot welding and_ the _1ike under that abutted condition.

Therefore, while the respective - angular projections 47d, 53a
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burring process. AREPDACEMENTOGUEET Sl nce t he posi di oni ngs between the
wheel cover 15 and {t he—# ' | gte 1 and between the gear cover 16 and
t He second si de pl ttaingdd |by providing the positioning nenber
and the positionin i dn [t her ebet ween, itTm§ 5 et
the positions of t rijngss38. 19 bas Sﬁﬁﬁig%gg%%ﬁi Ve
side plates 1, 2 sypporting-the |oad|shcavc 3. Ther ~ole to
accurately make th ng shaft 7 coinci de Wth

M
o

of the cover holding member 47 and the hand chain guides 48,
48 serve as the positioning member. the respective angular
openings 49, 52 serve as the positioning concave into which
the angular projections 47d, 53a fit. so that the wheel
cover 15 can be positioned relative to the first side plate
15 and fixedly secured at the predetermined position by
tightening the nut 17 relative to the stay bolt 12.

A positioning member 56 generally comprising a knock pin
fof' setting a position of the gear cerr 16 relative to the
second side plate 2 and a positioning concaved portion 57
into  which the- positioning member 56 fits for positioning
are provided between the gear cover 16 and the second side
plate 2 to which the .gear " cover 16 is attached. The
positioning member 56 is generally provided on the side of
the gear cover 16 énd may be provided by a knock pin as a
separate member from the gea'r cover 18. But, as shown in
Figs. 1 and 5, i{ is preferable to swell out the gear cover
-16 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 and the first side plate 1 and between the gear
"cover 16 and the _secohd side plate 2 are attained 'by_
providing the positioning  member and the positioning
concaved portion therebetween, it is -possible to set the
positions of the respective bearings 18, 19 based on the
respective éide plates 1, 2. supporting the load sheave 3.

Theref_o_e it is possible tq accurately make the axis of the
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the axis of the lo
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59 surrounding the
extending frown th
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85 connecting both {t he

wheel cover 15 and
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nndlA00T 9939 |t
bolts 12 and |t

g
he tightened por

rtji or81t5d i'n t he upper—Sectionm of
jion 15d in the |ower

hoWn_in FIGS. 1, and 9, the wheel
| di ng the bearing 15, an annul ar
8, reinforcenent _ribs 60 radially

ward. the tightengt siEdt QLS pEad |t
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rib

0 be
ri bs
t he

driving shaft 7  coincide with the axis of the load sheave 3.

As shown in Figs.

1, and 9. the wheel cover 15 has a

concaved portion 58 holding the bearing 15, an annular rib

58
60

tightened portions

and

both

portions 15d in the upper section of the wheel

15d to be tightened by the stay bolis

surrounding the concaved portion 58, reinforcement ribs
radially extending from the annular rib 59 toward the

12

terminating there and reinforcement ribs 85 connecting

the tightened

portions 15d between the tightened

cover 15 and

between these tightened portions i5d and the tightened

portion 15d in the

Thus,

to have those ribs 59,

the wheel cover 15

lower section thereof respectively.

is so formed from a metal plate as

60, 85 and the concaved portion 58

for reinforcement and to .prevent a shift of the position of

the bearing

18 held by the concaved portion 58.

That is. since the holding portion for holding the

bearing 18 1is reinforced by the concaved portion 58, the

annular rib 59 and the reinforcement ribs 60 connecting to

the

annular rib 59 and is joined to the stay bolt 12

continuously through the reinforcement ribs 680 as well as

" further the reinforcement rib 58 is provided between the

tightened portions

15d - to be tightened by the stay bolt 12,

even though a portion of the. wheel cover .15 is deformed by

an external force, it

the position of the holding
that' the axis position
constantly.

is. possible to prevent the shift of

portion or to minimize it so

of the driving shaft 7 can be - held
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section thereof espe : | the wheel cover 15 is so fornmed froma
netal plate as t havg}\@%ﬁm H- E:‘-559, 60, 85 and the concaved portion 58
for reinforcenent and to prevent |alshift of the position of the bearing 18

hel d by the concgvegd ot DCINM996. | |That is, since t ermglsggggﬂggrg%ﬂfor
' the §

hol di ng the beari|nd 18 i s reinforfcgd by sbhe concaved portggs) ae®p
annular rib -

Further, since an outer peripheral portion of the gear
coverl 16 is swelled out to 'form a swelled-o.ut. portion 16a
for enhancing the rigidity of a central ﬁorti.cnn with  the
bearing 19 and the bearings 61, 62 for the intermediate
shaft 36 being disposed in that central portion as shown in
Fig. 4, even though the external force .is applied thereto.
it is possible to prevent the position of the bearihg 19 set
by both the positioning 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 through the bearings 18. 19 can be held at the
predetermined axis position by the above-mentioned -
constructions of the wheel cover 15 and the géar covér 16
even though an impact is imposed from outside. Thereupon,
it is possible to avoid an interference with the load sheave
3 which might be caused by the axis shift and to construct
the durable chain block. |

Incidentally, in Fig. 2, the symbols 63, 64 designate
load chain guides for guiding the load chain 4 approaching
between the side plates 1. 2 to the lpoad sheave 3, and the
symbol 65 does. a cha.in kicker disposed directly bélow the
load sheave 3 for restraining an inclination in the
approaching direction, of the - load chain 4 approaching
between the side plates 1, 2 so as to mesh with the load
sheave 3. These load chain guides 63, 64 and the chain
kicker 65 are fixedly secured between the side plates 1, 2,

and the no load side chain guide 63 of the load chain
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guides 63, 64 is provided with an engéging portion 66
adapted to engage with a no-load side end portion of the
load chain 4.

In the above-mentioned embodiment. though the driving
shaft 7 is supported at ‘its opposite end portions by the
radial bearings 18, 19, as shown in Fig. 13, the radial
bearing 19 to be disposed in the gear cover 16 of both the
radial Dbearings | 18, 19 'may be omitted, a shaft portion’
thereof on axial one end side. namely on the actuating
mechanism side for supporting the actuating mechanism 20 may
be supported by the radial .bearing 18 disposed in the wheel
cover 15, a first and a second bearings 91, 92 may be
disposed between the driving shaft 7. and the shaft bore 3a
of the load sheave 3 on th'e. reduction gear mechanism side
and the actuating mechanism side so that . the driving .shaft 7
can be supported at its three points' by those bearings 91,
92 and the radial bearing 18, 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 3 for blocking tﬁe. movement of the driving shaft 7
toward the actuating - mechanism side may be  formed
integrally in the reduction gear mechanism side | shaft end
portion of the driving shéft 7.

When explaining this second embodiment more in detail,
as shown in' Fi‘g. 15. the driving shaft 7 according to the
second embodiment bhas the actuating mechanism side shaft

portion and the reduction gear mechanism side shaft portion
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59 and the reinf greerBAt—-+-he—60—6qnnecting to the annular rib 59 and is
joined to the stdy REBLACEMENTo8MEETuqusl y t hrough the reinforcement ribs 60
as well as furthgr | 3 fent rib 58 is provided between the
tightened portiorjs 153(?@ l?e‘gb%gktened by ‘the stay bolt 12, even though a
portion of the wiesql vFl s {def orupgby a ?Pﬁs arce. it is
possible to prevgnt lofl the positign of THrb‘lSdmgm, portion or
to mnimze it sq that the axis pogition of the™ ACED

between which an intermediate shaft portion 70 to be passed
fhrough the shaft bore 3a of the load sheave 3 is provided.
The actuating mechanism side shaft portion comprises a
threaded shaft portion 71 adapted to be threadably engaged
with the driven hub 22 and the driving member 23 and an
extended shaft portion 72 formed by extending an axial outer
side of the threaded shaft portion 71 with a receiving
sfenped portion 74 formed between the threaded. shaft portion
71 and the extended shaft portion 72 by making a diameter of
the extended shaft portion 72 smaller than that of the
threaded shaft portion 71 and a fitting groove 75 for the
s_topper 43 formed at an intermediate position of the
extended shaft portion 72. The first gear 35 and the- flange
pﬁrtion 35a are formed integrally in the reduction gear
mechanism side shaft portion, and the intermediate shaft
portibn 70 has a reduced diameter .shaft pqrtion 76 formed
for providing a first and a second bearings 91, 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. 14, the first gear 35 has 'a tip diameter D2 made
substantially equal .to the outer diameter of 'the driving
shaft 7, more specifically the outer diameter D1 of the
shaft portion for forming the first and the second bearings
91, 92 and a pitch circle diameter D3 made smaller than the
outer diameter Di. The flahge portion 3'5a formed
continuously on the inside of the first gear 35 .is so formed

as to have a larger diameter than the outer diameter D1 of
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driving shaft 7 cdn piciom Further, since an outer peripheral
portion of the gegr Hgglvﬁ“’%ﬁl ERelfl cd out to form a swell ed-out portion
16a for enhancingftHe rigidity of Jajcentral portion and thus bearing 19 and

the bcarings 61, 42 whyghQgrcigeg sposed in that central—portioReRs| shown in
FIG 4. Even if an dxternal forceli$ appised therBi®3F] spossiple to

prevent th positi¢n of—thetcartnd 19 from bei ng Rig rerefOl e, the

driving shaft 7 sdypported by the whe¢el cover 15%8Md the gear cover 16
the shaft portion of the driving shaft 7 by the cold

forging.

When the first gear 35 and the flange portion 35a are
formed integrally by méahs of the cold forging .in that wéy.
"since the formation is carried out by applying a pressure
from the side of the shaft end portion of the driving shaft
7. a build up portion 77 can be so formed between the first
gear 35 and the flange .portion 35a as to run in a curved
configuration - from both the tip portion and the bottom
"~ portion of ‘the first éear 35 to the flange portion 35a.-
Thereupon, since the first geaf 35 and the flange portion
35a are joined through the build up portion 77, it is
possible to obtain a sufficient strength at the time of gear
forming by means of the cold forging in spite that the pitch
circle diameter D3 of tbe first gear 35 is made smaller than
the shaft portion outer diameter Dl of the driving shaft 7.
Incidentally, though a downsizing can be attained by making
the tip diameter D2 of the firét gear 35 equal to the outer
'dia-meter D1 of fhe driving shaft 7 and. making the pitch
circle diameter D3 smaller than the outer diameter D1, the
tip diameter D2 may be made larger than the outer diameter
D1.

In the second embodiment, a washer 93 having a larger
diameter than a cylindricél shaft outer diameter of the load
sheave 3 is interposed between the flange portion 35a and
the shaft end portion of the load sheave 3 to restrain the

axial movement of the driving shaft 7 toward the actuating

\R*
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t hrough the bear | ngePLABEMERT SHEEDe| hel d at the predeternined axial position
by the above-nen{yi ops of the wheel cover 15 and the gear
cover 16 even ifja |ﬁa@¢ ié‘?%énrroosed from outside. Thercupon, it is

possi ble to avoi n I nt .F ce Wth the | oad sheave 3 which m ght be
caused by the axijall_shift and tol cpnstrugé-a durabl e chain bl ock.

Incidentally, in{FIG 2, nurerals ES, 64 designat e |l @@ GfRgh otes~f or
gui di ng t he | oad “ehe+A—4—eapproactrhg bet ween t he sijde pl ﬁgﬁiﬁu 5% |t he

| oad sheave 3, and
mechanism side and to prevent a slip-out of the fourth gear

D

39 of the reduction gear méchanism 11 coupled to the
c_ylindriéal shaft of the load sheave 3 through splines.
The symbol 78 in Figs. 13 through 15 designates a grinding
margin for finishing the shaft portion -forming the first
bearing 91 by means of grinding.

Also in the second embodiment having the above-mentioned
construction, since  the aciua—ting mechanism  side  shaft
portion of the driving shaft 7 is supported by the radial
bearing 18 disposed in the wheel cover 15. it is possible to
improve the -supporting rigidity of the actuating mechanism
side shaft portion. Therefore, when the hand wheel 8 of the
actuating mechanism 20 is actuated through the hand chain
80, even though a large load acts on the driving shaft 7, it
is possible to decrease a 'shaft deflection and to prevent a
shaft deformation.

As a result, it becomes possible to improve' the
transmission efficiency of the driving force transmitted
from the hand wheel 8 to the load sheave 3, to improve its
operability and to resolve a such deficiency that the hand
wheel 8 is brought into- contact with the chain guide (not
illustrated) or the wheel cover .15 to generate sounds.

- Further, since the axial movement of the driving shaft 7
can be restrained by the driven hub 22 of the transmission
mechanism llO and the fllange portion 35a. it' is unneéessary
to give such a_ function as to res.train the axial movement of

the driving shaft 7. of course to the radial bearing 18 and
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nunerals 65 is a cha
restraining an incl

chai n 4 approachi ng

| oad sheave 3. These
fixedly secured betw
gui de 63 is provided
no-1 oad side end por.

g . } directly below the | oad sheave 3 for
ngﬁéﬂéﬁ&MEﬁhgﬁgg‘ rioach- ing direction, of the |oad
bef ween the sid |ates 1. 2 so as to nesh W|ththe
bad] ZlogM1gei des| 63, 64 and t ' : -
h the side pl 3W-2. and t
Mg jportion 66 ad

be

i on of the | oad c‘hai n 4.

also to the first and the second bearings 91, 92 and it is

enough

result,

to give merely the bearing function thereto. As a

it is possible to prevent an obstruction of the

rotation of the driving shaft 7 by a lowering of the bearing

efficiency and . a damage of the bearing which might be caused

by imposing a  load for restraint of the axial movement to

the respective bearings 18, 91, 92.

In
shaft

bearing

~addition, in the second embodiment. since the driving
7 is supported at its three poinfs by the radial

18 and the first and the second bearings 91, 92, it

is possible to shorten a span between the respective

bearings. Therefore, it becomes possible to restrain a

shaft

further

deflection of the driving shaft in its entirety, to

improve the rotatability of the driving shaft 7 and

to attain the further improvement of the transmission

efficien

Cy.

Incidentally, = though the first and the second bearings

91, 92 are formed in the opposite side portions of the

driving

shaft 7 which are formed by providing the small

diameter shaft portion 76 in the in.termediate portion 70 in

the. above-mentioned construction, a metal bearing may be

used o

r a rolling bearing such as a needle bearing and a

ball bearing may be used. The second embodiment shown in

Fig. 13 employs the rolling bearing 'such as the needle

bearing

and the ball bearing as the second bearing 92 on the

actuating mechanism side.

Though the first and the second embodiments have the
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overload prevention mechanism 21 assembled in the actuating
mechanism 20, that mecbanism 21 is not always needed. When
the overload prevention mechanism 21 is not provided. as
shown in Fig. 12. the boss portion of the hand wheel 8 s
made to threadably = engage with' the threaded portion ‘71 of
the driving shaft 7.

Though either of the radial bearings 18, 19 are held
directly by the wheel cover 15 and the gear cover 16
resi)ectively. as shown in Figs. 17 through 20, they may be
held by other members separated from the covers 15, 186.

That is, as shown in Fig. 17. a support plate 76 is
disposed inside of the wheell chain 15 and is tightened
together with the wheel cover 15 by tightening the nut 17 to
the stay bolt 12 for fixing the wheel cover 15 to the side
plate 1 so that the rédial bearing 18 can be held by the
support plate 76.

Further, as shown in Fig. 18, a press plate 86 s
disposed inside of the gear cover 16 and so that the radial
bearing 19 and thé bearings 61, 62 for the intermediate
shafts 36, 36 can be supported by the press plate 86. . This
press plate 86 ;:omprises an elongate metal plate which s
concaved at its central portion to form a concaved portion
86a in which support. openings 86b, 86c. 86d for the
res:pective bearihgs 19, 61, 62 are formed as shown in Fig.
19 and has an outer peripheral portion in which two low
positioning knock pins 86e swelled out as low protrusions as

shown similarly in Fig. 5 and four rivet openings 86f are
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18  bearings 1&, 1BLAGEMEMTOGHEETh [FI G 13, the radial beari ng 19 to be
di sposed in the gaar covcr 16 of] Qoth the radial bearings 18, 19 may be

om'tteq, a shaft ort1 cq-h@ggof gqn axi al one end side, nanely on the
actuating nechani gm si de for"sugpqrting the actuating mechani sm 20 may be

sup- _ _ 39— I THIS SHEET Hag Bgﬂ
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férmed. The gear covér 16 has two positioning openings and
four rivet openings 88 formed correspondingly so that the
press plate 86 can be fixedly secured to the gear cover 16
by caulking rivets 89 passed through the. rivet openings 867,
88 under the positioned condition that the knock pins 86e
are fitted into the positioning 6penings 87.

Incidentally, when the press plate 86 is fixedly secured
to the gear cover 16, é 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 éover 15, it is 'possible to improve
a strength of the holding portion. But, like the radial
bearing 19 of the gear cdver 16, it may be held by a through
opening of the cover wall

Further, as shown in Figs. 1 and 4, when the radial
bearing 19 and the béar_-ings 61, 62 are supported by the gear
cover 16, the respective bearings 19, 61, 62 are exposed
outside the gear cover 16. But, they can be concealed by
a cover member 90 seéured to the outside of the cover 16 by
caulking pins 90a as shown in Fig. 21. Thereupon, the cover
member; 90 may be secured to the gear cover 16 by means of
the spot welding. |

Further, in the second embodiment, when the first and
the second bearings 91, 92 are provided. the three-point
supporting can be attained together with the radial bearing-

18. But, one of the first and the second bearings 91, '92.

preferably the second bearing 92 on the actuating mechanism
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portcd by thc radial bearing 18 disposed in the wheel cover- 15. a first
and a second bearings 91, 92 may be di sposed between the driving shaft 7
and the shaft bore 3a of the | oad sheave 3 on the reduction gear nechani sm
side and the actuating nmechani smside so that the driving shaft 7 can be

supported at its three points by those hgpuings 91.[ Pgcaffkgriead AeEN!
bearing 18 and the first gear 35 and a flange portijon g '

Saepoktemued tlo the

first gear 35, having a larger dianeter than a shaft—bore—drameter—uof the
| oad sheave 3 for bl ocking

sidle may be omitted to attain a two-point supporting.
Further, the driving shaft 7 may be .supp'orted by a
substantially whole portion of the shaft bore 3a of the load
sheave 3 in its longi.tudinal direction by omitting the .small
diameter shaft portion 76.

This invention has bee’ﬁ described in -detail. with
particular reference to preferred embodiments thereof. but
it will be_ understood that variations and modifications can

be effected within the spirit and scope of the invention.

REPLACEMENT SHepr
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nmoverrent—of tThe drivyi.ng shaft 7 tovvard the actuating mechani sm si de may
be formeﬂ“l“ﬁmum‘l \(“Fe reduction gear mechani sm side shaft end portion
of the d When expl aining this second enbodi nent nmore in
detail, as*sHowi in Fl G 15, the driving shaft 7 acg nd
embodi ment has the actuati ng mechani smgjde shaft ppHi% Téi?d“f*ﬁ@rﬁ’éd ction

gear mechni sm side shaft postion between V\/m ch an ipte
portion 70 to be passed

What is claimed is:
1. A manual chain block including a .pair of first and
second side plates, a load. sheave having a shaft bore and
supported rotatably between said side plates, an actuating
mechanism provided with 'a hand wheel, a driving shaft
passing through the’. shaft bore of said load sheave and
interlocking at its axial one end .portion to said actuating
'mechanism to be actuated by éaid 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 as set forth to claim 1, wherein
radial _bearingé for supporting said driving shaft are
disposed on the side of said wheel cover and on the side of

said gear cover respectively:

REPLACEMENT SHEERi§ driving shaft is supported’ rotatably at its axial

17 OCT 1%0 it end portions by said wheel cover and said gear

COV through the réspective bearings separately from said
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throuWﬁa of the | oad sheave 3 is provided The actuating
mechanni Side I on conprises a threaded shaft portion 71 adapted
to be thiu‘m"ﬂqmg‘gm‘“th the driven hub 22 and the driving nenber 23.

An extcn ron 72 formed by extending an axial outer side of the
t hr eaded shaft portion 71 with a rcei virAg-st epped porticg

bet ween the threaded shaft portion 71 and the extendddTaisa$HERTOIAY BREY by
maki ng a dianeter of the extended shaft portion 72 snpller RERBACER ot

load sheave; and

said load sheave is .supported rotatably by said first
and said second side plates with a predetermined gap kept
between the inner peripheral surface of the shaft bore
thereof and the outer peripheral 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 threadably engaged with a driving portion adapted to
be rotated interlockingly by the hand wheel and a Jjournal
portion to be supported by the wheel cover through the
bearing with said Jjournal portion beirig 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 cover 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, betweeﬁ the threaded sﬁaft portion
and the journal portion there is provided a receiving
stepped portion, and a stbpper of said wheel stopping member
is anchored in said journal portion outside a holding
portion of said wheel stopping member.

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

REPLACEMEqugﬂEE]sad wheel cover and said first side plate to which
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of t he thregd/W| on 71. A fitting groove 75 for the stopper 43 |s
formed at _a me position of the extended shaft portion . The
first gea ﬁ\wge portion 35a are for E;%’i—lﬁgT&iNSyBﬁﬁh‘ he
reductionlugm «S1 de shaft portion, and|the i pgeuncEd ate dhaft
portion 7 a$ a‘reduced di ameter shaft'4;§o'rt|on o—t-0r or providing
first and second bearings 94, 92.

that cover is attached and between said gear cdver and said
second side plate to which -that cover is attached there are
provided both position_ing members for settihg' the positions
of the covers relative to the side plates and positioning
concaved portions adapted +to engage with said positioning
members respectively.
6. A manual chain block as 'set forth in élaim 1. wherein
said driving shaft., which is supported by said . radial
bea.ring 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 séid -driving shaft passing through said
shaft bore; and

a firs{ gear constructing said reduction gear mechanism
and a flange portion joined continuously .to said first gear
and having a larger ou-ter diameter than that of said driving
shaft to block the movement of said driving shaft toward thé
éctuating 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 driviné shaft passing through said shaft
bore of said load sheéve on the reduction gear mechanism
side and on the actuating mechanism side respectively, so
that said driving shaft can be supported at its three poinis.

by said bearings and the radial bearing. serving to support

REP LAGEMEN®:8/¢F@Rd] shaft end portion thereof on the actuating
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8. A manual chain block as. set forth in claim 1., wherein
said wheel cover comprises a concaved portion adapted to
hold said bearing. an annular rib surrounding the concaved
portion énd a plurality of reinforcement ribs extending
radially from said annular rib.

9. A manual chain block as set forth in claim 8, wherein
the reinforcement ribs-. extending 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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The first gear 35 and the flange portion 35a arc formed integrally mainly
by neans of cold forging and as shown in FIG 14, the first gear 35 has a

tip diameter D2 made substantially equal to the outer
driving shaft 7. Modre specifically the outer dianeter
portion for formng the first and the second bearings
circle dianeter D3 is nmade smal |l er than4bhe outer dia

portion 35a fornmed continuously on the |n5|de of the

formed as to have a | arger

ABSTRACT |
MANUAL CHAIN BLOCK

di aneter of the

D1 of the shaft
itch

HEET g BaeRpe

A wheel cover 15 1is provided with a radial bearing 18

adapted to support a driving shaft 7 at its axial one end

portion. The driving shaft 7 has its actuating mechanism

side shaft portion for supporting an actuating mechanism 20

so extended as to be 'supported by the radial bearing 18, so

that a shaft deflection can be decreased at the time of

acthating' operation of the actuating mechanism 20 to avoid a

shaft deformation.

(FIG. 1)
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di anmeter than the outer dianeter D1 of the shaft portion of the driving
shaft 7 by forging. When the first gear 35 and the flange portion 35a are
fornmed integrally by nmeans of cold forging in that way, since the formation
is carred out by applying a pressure fromthe side of the shaft end portion
of the driving shaft 7, a build up portion 77 can be so fornmed between the
first- gear 35 and the flange portion 35am\ms-to run in a curved
configuration fromboth the tip portion and the bottom portion or the first

| THIS SHEET HAS BEEN
FIG. | ____RePLacep P

r\ “
REPLACEMENT SHEET
137N\ - | 17 0CT 1996 l
2 9 9 28 .
14 /27 ’/56‘ 5
56 e e S o
57 T lmf g}
44 ; 10
T 3" 3 l’ 20
16 1l . i : : 2|
- 53 6Nl ¢ SIrp3L 32
S— o 34
164 7 . g T
& LA 71’86.
7
19— - N \7. Xi-18
73— E 35a § & 3a - 72
o N — 35, \“ 42 4340-
1 N Y ’ 58
37 Y = ) b \ﬁs/ >4
Y E -"/729 23d
i 2o[[126 59
39 70 24J ) :
3 2577 30 60
65 , -
lﬁg r"’ ; _J_47e
49 "l- _I5d
This Sheet Has Been Rep . 47d

T R e



gear 35 to the flange portion 35a. Theroupon, since the first gear 35 and
the flange portion 35a are joined through the build up portion 77, it is
possible to obtain sufficient strength at the time of gear form ng by neans
of cold forging in spite of the fact that the pitch circle dianeter D3 of
the first gear 35 is smaller than the shaft portig | D1 of
the driving shaft 7. Incidentally, thougt? a down iiﬁmgsmnm@&?%i'?hed by
making the tip dianeter D2 of the first gear 35 ual RePLACERD UL er ¥di anet er

D1 of the dri VF‘P? C-l;af '[27 and | e

354 7
70 rd]
: . 72
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73 35 74 75

This Sheet Has Been Replaced ° ; ,‘ P

L




"making the pitch circle dianeter D3 smaller than the outer dianeter Dl1. the

tip diameter D2 may be nade |arger than the outer dianteter DI. In the
second enbodi ment, a washer 93:having a | arger diameter than a cylindrical
shaft outer dianeter of the | oad sheave 3 is interposed between the flange

portion 35a and the shaft end portion of the load s 3 {0 restrain any
axi al novenent of the drivi-ng shaft 7 tovéard the ac} J&#S ﬁ@EETIEth'BEﬁFEi de

and to prevent a sl IFTG of4 he fourth gear REPLACED

FIG. 5
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39 of the reduction gear nechani sm 11 coupled to the.cylindrical shaft of
the | oad sheave 3 through splines. Nuneral 78 in FIGS. 13 through 15
designates a grinding margin for finishing the shaft portion formng the
first beating 91 by nmeans of grinding. '

. -4 -
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construction,

driving shat 7 is supported by the radlal

FIG. 9
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Al so in the second enbodi.nent having the above-nen- tioned
since the actuating mechani sm si de shaft portlon of the
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bearing 18 di sposed in the wheel cover 15, it is possible to inprove the
supporting rigidity of the actuating nmechani sm side shaft portion.
Therefore, when the hand wheel 8 or the actuating nechani sm 20 actuated

t hrough the hand chain 80, even though a large | oad acts on the driving
shat 7. it is possible to decrease shaft deflection and to prevent a shaft
def ormati on. As a result,. it becones-péssible to inprove the transm s-
sion efficiency of the driving force transn1tted fromthe hand
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wheel 8 to the |oad sheave 3, to inprove its operability and to resolve a
deficiency such that the hand wheel 8 is brought into contact with the
chain guide (not illustrated) or the wheel cover 15 to generate undesirable
noi ses. Further, since the axial novenment of the driving shaft 7 can be
resutrained by the driven hub 22 of the transm ssion nechanism 10 and the
flange portion 35a, it i3 unnecessary othHérwi se to restrain the axi al

nmovement of the driving shaft 7. O course for the radial bearing 18 and
also the first the
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second bearings 91. 92 and it is enough to nerely have the bearing

fupretron—As a result, it is possible prevent obstruc- tion of the rotation
of t Ry BebitiallBees Retfidced” Or | owering of the bearing efficiency and damage of

the b ght be caused by inposing a | oad by restraint of the
axi al jmm [ Hnlt he respective bearings 18, 91, 92. In addition, in

the s t, sinee the drivimg8&Mhaft 7 is supported at its three
points by the radial bearing 18 and the first and the second bearings 91,

92, it _is_possible F‘IG I3
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"to shorten a span between the respective bearings. There- fore, it becones

possible to restrai shaft deflection of the driving shaft inits
entirety;, to furthei Eﬁygove the rotatability of the driving shaft 7 and to

attain trjgesteentahBer ovenment of the transmssion efficiency.
I nci dent Bhie first and the second bearings 91. 92 are forned in
t he oppos ons -of the drivin@ shaft 7 which are forned by

e smal |

provi di ng di ameter shaft portion 76 in the intcediate portion. 70
in the | | |
. o
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above- rentioned—construction, a netal bearing may be used or a rolling
beari ng siictheasasBReR}IRedEAr i ng and a bal |
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S a needle bearing or a ball bearing as the second

21 bggggthHamgn‘gﬁ&ﬁed. The second enbodi ment shown in FIG 13 enpl oys

rolling

Bear i nglﬁﬁlﬂlm:ﬂm ati ng nechani sm si de. Though the first and the

second o : e an overload prevention nechanism 21 assenbled in

the actu- | | THIS SHEET HAS BEEN
- 11 - REPLACED
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3

ating necﬂj @Nﬂﬂ@ &hm,lmggchanlsn121 i s not always needed. Wen an

overl oad pr nism?21 is not provided, as shown in FIG 12, the
boss porti wheel 8 is nmade to threadably engage with the

t hr caded portlon e driving shaft 7. Though either or the radial

bearings 18. 19 are held directly by the wheel dover 15 and the gear cover

16 respectlv%;y 4§; géff in FIGS. 17 thrddgh 20, they nay be held by ot her
h |

menbers sepa e covers 15, 16.

Hs

2
16a >
90a Z |
38
90 — % T .
o EE
36— ==
37— 5
19 i 4 7
— — 35a
73 N — 35b
35 § \ .
% =N
N .
»—i) =) FIG.22
TR
62 § g 102 e,
= g 113
= 7 ey — A ~ 5 )05
14 RS | B
S N e
‘ ) L "%{ 2 106
e e
%5\ N
> , =
" , 210123 | Wil
T T
19 o \\ ‘ _ =h
- ‘---_/-/’:‘- . | ;l:
REPLACEMENT SHEET ' f"‘\— /rl ; I(
o : - \ 0 !
17 OCT 196 ST ’ e q
N 118 4
? 104a [
1 ¥ ,



That is, as shbmn in FIG 17, a support plate 76 may be di sposed inside of

t he mheel chai ng15. and i s tlghtened together with the wheel
ut 17 to the stay bolt 12 for fixin

so that the radial bearing 18 can hiﬁLAﬁﬁ%ﬁ”icgﬁggkr

4}1&

tightenlng t he -

‘the side plate
pl ate 76. Futther--as shown in FIG 18. a press pljatje 86 naE be d
r cover 16 so that the radial beariing EQEaBE t

i nsi de of the ?,
|ntermed| ate shafts 36, 36

61, 62 for the

cover 15 by

887 b

al

1
MANUAL CHAIN BLOCK
B ACKGROUND OF THE IWENTION

1. Field of the lnvennon

The present invemtion relates to 2 manual chain block, and
morce specifically to. a manual chain block having a load
sheave supported rotatably between a pair of side plates to
be driven interlockingly by a manual acwating mechanism
having a hand wheel.

2. Description of Prior An

Conventionally, for cxample as disclosed in the Japanese
Utility Model Publicadon No. Sho., 62 (1987)-16477 and as
shown in FIG. 22, a manual chain block has a foad sheave
103 supported rotatably between a pair of side frames 101,
102. A driving shaft 104 is inserted into a shaft bore of the
load sheave 103, and a hand wheel 10S which is part of an

actualing mechanism is threadably cngaged with axial one

end of the driving shaft 104. The inside of the hand wheel
105 is connected to a driven hub 106 with a reverse’
prevention gear 107 and a pair of lining plares 108, 109 .
interposed between a flange portion of the driven bub 106

.and the hand wheel 10S as wcll as a reverse prevention pawl -

110 is pivotally mounted to the side framec 101 so as 1o
engage with the reverse prevention 107, thus providing 3
ransmission mechanism 111 with a2 mechanical brake. A
reduction gear mechanism 112 is mounted to the axsal other
end of the driving shaft 104. :

In addidon to the above-mendoned construction, a wheel .

cover 113 for covering the transmission mechanism 111 and

the hand wheel 105 is antached to the side frame 101, and a -
gear cover 114 for covering che reduction gear mechanism
112 is astached to the side frame 102, These covers 113, 114
are joined integrally to the side frames 101, 102 rcspccuvely
by a stay bolt 115. A hook 116 is attached to upper pomous
of the side frames 101, 102 through an acachment shaft 117, .

and a chain kicker 118 is attached to lower portions thereol. : -

51to
ort

osed
i ngs



can be supported by the press plate 86. This press plate 86 conprises an
clongate netal plate which is concaved at its cent t

concaved portion 86a in which support openings 86b Wﬁgéﬁ‘gmoﬁ*éﬁ;
respcctive bearings 19. 61. 62 are fornmed as shown ii FIG 19 and hag an

outer peripheral portion in which two | ow positionin Rnﬁ)cﬂE i‘lWBS[ rr]
projecting as low protrusions as shown simlarly ip RI.G 5 and fou I vet
openi ngs 86[err] are fornmed. The gear cover 16 has|two positioning ogeni ngs

and four rivet openi f§a &ﬁVing shaft 104 arranged as m .
supported rotatably at ome axial cnd portion extending
oucward beyond the side frame 102 by a radial bearing 119
mounted 10 the gecar cover 113 with ity octher axial cnd
porntion which extends outward beyond the side {rame 101
being in the free state and threadably cngaged with che hand
wheel 105 and its intcrmediate portion being supporcd
rotatably by a radial bearing 121 within 2 shaft bore of the

~ load sheave 103. The wansmission mechanism 111 and the
hand wheel 105 are assemblcd onto the free end portion of
the driving shaft 104 outsidc its supported portion.
Incidentally, aumeral 122 in FIG. 22 designates a stopper
for restraining axial movement of the hand wheel. Accord-
ingly, the hand wheel 105 is threadably advanced by oper-
ating an endless hand chain (not illustrated) looped around -
the hand wheel 105 to further transmit to the driving shaft
104 a driving foree ransmitted from the hand chain to the -
bund wheel 105 through the transmission mechanism 111
and then transmit the driving force to the load sheave 103
through the reduction gear mechanism 112 so that cargo
lifting can be carricd out by winding up the load chain (not
illustrated), a lifted cargo position can be held by the
mechanical brake and a cargo lowering can be carried out by
reverscly operating the hand chain through the mechanical |
brake. : -
1o the above-mentioned conventional construction, how- -
ever. since the intcrmediate portion of the driving shaft 104
is supported by the load sheave 103 through the bearing 121,
it is nccessary o fit the bearing 121 into u small limited
-annular gap defined between an inner peripheral surface of -
the shaft bore of the load sheave 103 and an outer peripheral
surface of the driving shaft 104. Therefore, since Lhe size and
type of the bearing 12] arc so restricted that only a bearing
having a poor bearing efliciency such as a necdle bearing
and a sleeve bearing can be cmploycd. there is a problem
that ransmission efficiency of the driving force to the load
sheave 103 becomes so poor that 2 larger operation force is
‘nceded for operation of the hand chain. Further, since the
portion of the driving shaft 104 on the side of the acwating
mcchanism is ot supported like a cantilever and provided at
its free end with the hand wheel 105, che driving shaft 104




formed correspondingly so that the press plate 8§ g T Xedty-sgcur ed
to the gear cover 16 by rivets 89 passed through thé%@%%ﬁeﬁﬂéﬁg
86[err], 88 under the condition that the knock pins [86 are ritredy]ifto the
posi ti oni ng openi ngs 87. I nci dental Iy, when the|priegs6pBBCe9§p iiSfi xedly
secured to the gear cover 16, a spot melging may Qe enpl oyed instg¢aqd of the
above-nentioned rivets 89. .

“is dcflected by 2 load acting on the hand wheel 105 when the
whecl 105 is driven by the hand chain. Thereupon, when the -
hand chain is operated forcibly under that deflected condi
ton of the driving shaft 104. there is also a problem that 2
bending stress is concentraied on the drving shaft 104
outside the load sheave 103 and its joumal portion is
deformed. '

When the driving shaft 104 is deflected or deformed in
.that way, the hand wheel 105 is brought into contact with an
nner surface of the wheel cover 113 or a component
member such as a chain guide which is provided in the inner
surf§ce of the wheel cover 113, As a result, the transmission
cfficiency becomes much worse aad an unpleasant noisc is
geaerated. :

SUMMARY OF THE INVENTION

Itis a principal object of the present invention to provide
a manual chain block in which transmission efficiency can
be improved, an operability of acmating mechanism can be
improved and durability can be improved by decrzasing
shaft deflection or deformation of a driving shaft on the side
of an actuardng mechanism.

It is another object of the present invendon to provide a
manual chain block in which bearing efficicncy can be
improved so as 10 improve wansmission efficiency.

It is a further object of the present invention (o provide a
manual chain block in which axial movements of a driving
shaft can be restrained by 3 simplc constuction without
lowering bearing performance and also overall durability
can be improved while transmission efficiency can be!
improved and operability of an acluating mechanism can be
improved by decreasing shaft deflection or deformation of a
driving shaft on the sidc of an actuating mechanism.

According to the invention since the radial bearing 18 is
provided on the side of thc wheel cover 15 so that the shaft
cad porton of the driving shaft 7 on the sidc of the wheel
cover 15 for supporting the actuating mechanism 20 can be
supportcd by that bearing 18, it is possible 10 improve the
supporting rigidity for the driving shaft 7. Therefore, even i
when a large operadng load acts on the driving shaft 7 at the :
time of actualing opcraton of the hand wheel 8 of the !
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actuating mechanism 20 through a hand chain_ir is passible——
to decrease shafl deflection and to prevent shaft deformation.
Thereupon, it is also possible to improve transmission
efficicncy atunined when the driving f{orcc is Wransmicted
from the hand wheel 8 to the load sheave 3 and to improve.
operability. Further it is possible to solve & problem which
occurs when the hand wheel 8 is brought into contact with
the chain guide or the wheel cover 15,

According to the invention since the radial bearings 18, 19
arc disposed in the wheel cover 15 and the gear cover 16
respectively so that the axial opposed ¢nd portions of the
driving shaft 7 can be supported by the wheel cover 15 and
the gear cover 16 through the bearings 18, 19, namely by
another supporting system aside from a supporting system
for the load sheave 3, it is possiblc to employ a bearing
which will have good bearing elicicncy as well as desired
dimensions, for example the type of ball bearings for either
bearings 18, 19. Therefore. it is possible to further improve
the transmission cfficicncy by enhancing the bearing cli-
ciency. Thercupon, since the driving shaft 7 is supported at
its axial oppositc end portions. cven when 2 large load acts
on the driving shaft 7 at the time of actuating operation of
-the hand wheel 8, it is possible to decrease the amount of its
shaft deflection as well as to prevent its shaft deformation.:
Accordingly, together with the improvemcm. of the bearing
em'cxcucy it becomes possiblie 10 further improve the trans.
mission efficicncy o improve the operability of the hand
wheel
- According to the invention since thc wheel stopping
mcmber 40 is simply ficted onto the journal portion 72 of the
driving shaft 7, the axial movement of the hand wheel 8 can
be received by the wheel cover 15 chrough the outer ring 18z
of the radial bearing 18. Therefore. it is possible o reszain
the axial movement of the hand wheel 8 in the backward
spiralling direction, namely the axial movement thereof at
the tme of excessive unwinding operation with a less
deformation of the wheel cover 15 s well as to simplify the’
consiruction in

Since the stopper 43 its disposed at a locadon on the
driving shaft 7 outside the anchoring portion of the wheel
stopping mecmber 40, it is possible to leave the wheel,
stopping member 40 held in the driving shaft 7 even at the




Since the radial bearing 18 is held within the con¢aRER ACEMENT f

wheel cover 15, it is possible to inprove the strengt g
portion. But, like the radial bearing 19 of the gea ogi %ﬁam rrhy be
hel d by a through opening of the cover wail. Furtpef, ¢ FIGS. 1
and 4, when the radial bearing |9 and tt? beanngs 6}l [ efl by

t he gear cover 16,

ime of disassembly for removing the driving shalt 7 fromr——

the respective bearings 19, 61, 62 are exposed

the bearing 18 after dismount of the wheel cover 8.

Between the wheel cover 15 and the first side plate 1 Lo
which the cover 15 is attached and between the gear cover
16 and the sccond side place 2 to which the cover 12 s
atrached there are provided both positioning members for
seuing the positions of the covers 15, 16 rclative to the side
plates 1, 2 and positioning concaved portions adapted o
engage with the positioning members respectively, when the
wheel cover 15 and the gear cover 16 arc attached to the the
side plates 1. 2 respectively, the positions of the bearings 18,
19 can be set based on thesce side plates 1, 2. Therefore, itis
possiblc o accuratcly align the axis of the driving shaft 7 to
the axis of the load sheave 3 supported by the side plates 1,
2

Since the radial bearing 18 is disposed on the side of the
whecl] cover 15 and the axiended shaft portion of the driving
shaft 7 on the acnuating mechanism side is supported by the
radial bearing 18 as well as the driving shaft 7 is supported
by both the bearing 18 and a bearing interposcd between the
shaft bore 3z of the load shcave 3 and the driving shaft 7
passing through the shaft bore 3a, it is possible o improve
the supporting rigidity for the shaft portion of the driving
shaft 7 on the actuating mechanism. |

Since the first and the second bearings 91, 92 arc inter-
posed betwecen the the load sheave 3 and the driving shat 7
passing through the shaft bore 3¢ of the lyad sheave 3 on the:
rcduction gear mechanism side and on the actuating mecha-

.nism side respectively so that the driving shaft 3 can be

supported at three points by the bearings 91. 92 and the
radial bearing 18, it iy possible to provide these bearings 91.

92 without serving to restrain the axial movement of the

driving shaft 7 as well as to shorten the bearing span.

‘Therelore, shaft deflection of the cntire driving shafl can be

resirained to improve the rotatability of the driving shafl 7

and to further improve the transmission cfliciency.



outside the gear cover 16. But, they can be concqda [
secured to the outside of the cover 16 by pins 9( hg@Léﬁ%ﬂ%ﬁﬁpéﬁﬁﬁ

Ther eupon, the cover nenber 90 may be secured to

gear cover 16 foy neans

of spot wel di ng. Further, in the second cnbodi re t ~ bhsubtﬂﬂ?flr t and

t he second bearings 91, 92 are provided,. t hree-paqi

attained together with radial bearing 18. But, orn
second bearings 91, 92, preferably the

t supporting dqarj be
e of the tirst an

Becausc the wheel cover 15 is provided with a concaved
portion 58, an annular rib 59 and the plurality of reinforce
ment ribs 60 extending radially, it is pessible 1o increase the

rigidity of the whecl cover 15 without inc

reasing its weight

The reinf(orcement ribs 60 are so formed as o exwend to
the locations & which they urc fixed to the first side plac 1
by the stay bolts 12, thus the position of the bearing 18 car
be secured by the stay bolts 12 evea when an impact load is
imposed on the wheel cover 15 from outside.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 113 a vertical sectional view showing a first émbodi-
ment of a manual chain block according o the presen:

invenation;

FIG. 2 is a sectional vicw taken along the middle plane:
between side plates showing a load chain looped around a

load sheave;

FIG, 3 is a front view showing only a driving shaft;
F1G. 4 is a partial horizontal sectional view showing only

- a reducton gear mechanism:

FIG. § is an enlarged sectional vicw showing a posmon-'
ing arrangcment between a gear cover and a second sidc

plate;

FIG. 6 is an enjarped secnonal view showing only a wheel

stopping member;

FIG. 7 is a perspecive view showmg a cover holdmg;

member;

FIG. 8 is a front view showing & whecl cover,
FIG.9is a sccuona! view taken along the 9—9 line in

FIG. 8;
FIG. 10 is 2 sectional vicw taken along
FIG. 8 but showing only the whee] cove

the 1010 line mi
r

FIG. 11 is a perspective view showmg 2 hand chsin guide;
FIG. 12 is 1 partial sectional view showing an embadi- |

ment in which an overload prevention
provided;

mechanism 13 not '



second bearing 92 on the actuating nmechani sm si demay—be_ogiti-ed-teyattain

a two-point supporting. Further, the driving shafl RBEPIAGEMENT SHEETt Bd by a
substanially whole portion of the shaft bore 3a of t{he-load-sheavwe B in its
| ongi tudi nal direction by omtting the small diahe egiq‘?é. @rt oh 76.
This invention has been described in detgail wth pafttcul rj ergnge to
preferred enbodi nents thereof,; but it will be undgrs b ali ons
and nodifications can be effected within the spirjt and scopc of the

I nvention. " FIG. 13 is a vertical sectional view shounng a sccond

"embodiment of 2 manual chain dlock according to the
present invention;

FIG. 14 is an cnlarged sectional view showing a shaft
portion of the driving shaft on the reduction gear mechanism
side; . ' |

FIG. 15 iy a froat view showing only thc driving shaft;

FIG. 16 is 2 partial horizoneal sectional view showing
only the reduction gear mechanism;

FI1G. 17 is a scctional view corresponding to FIG. 9 and
showing another embodiment:

FIG. 18 is a sectional view corresponding to FIG. 4 and
showing further another crabodiment; |

FIG. 19 is 2 plan vicw showing a press plate for usc in the
embodiment of FIG. 18:

FIG. 20 is a partial sectional view showing scgmentally a
pottion o be secured by a rivet in the embodiment of FIG.
18;.

FIG. 21 is a sccuonal vicw showing an cmbodiment
crploying a cover member: and :

FIG. 22 i3 a sectional vicw showing a conventional .
cmbodiment. - :

DESCRIPTION OF THE PREFERRED
EMBODIMENT

A manual chain block illustrated in FIG. 1 is 2 manually |
operated lifting and lowering type chain block having aload |
sheave 3 which is supported rotatably between a pair of first’
and second sidc platcs 1, 2 chrough bearings 5, 6 and around.
which 2 load chain 4 (FIG. 2) is looped. A driving shaft 7 is .
passcd through a shaft bore of the load sheave 3. A hand !
whee! 8 around which an cndless hand chain 80 (FIG. 8) is |
looped i3 disposcd at an axial one ead portion ol the driving
shaft 7, a transmission mechanism 10 provided with a2
mechanical brake 9 is disposed between the hand wheel 8
and the driving shafi 7, and a reduction gear mechanism 11 |
having a plurality of reduction gears is disposcd at the axial |
other end portion thercof so that 2 driving force generated by .
actuating the hand wheel 8 through the hand chain can be!

- ransmitted to the load sheave 3 through the transmission:
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mechanism 10 and the reduction gear mechanism 11 and
then 2 handing member (not illustrated) comprising a hook
and the like connected to the load chain 4 on its load side
looped around che load sheave 3 can be lifted and lowered.

The side plates 1, 2 are fixed by secured by three stay bolts
12 while being spaced spart by 2 predetermined distance and
an aachment shaft 14 for 2 hook 13 is mounted ¢o side
upper portions of both the side plates 1, 2 thereberween
located in the tangendal direction of the load sheave 3.

A wheel cover 15 for covering the hand wheel 8 is
atached to the side plate 1 and fixed thereto by nuzs 17
threadably engaged with the stay bolts 12 while a gear cover
16 for covering the reduction gear mechanism 11 is attached
10 the side plate 2 and also fixcd thereto by the nuts 17.

The hand chain, the hand wheel 8 and the ransmission
mechanism 10 are pant of an actating mechanism 20, and
the cmbodiment illustrated in FIGS. 1 and 2 provided with
an overload precvention mechanism 21.

The transmission mechanism 10 comprises a driven hub
22 joined ta the drive shaft 7 so as not t0 rotate reladvely
thereto (threadably joined to each other Figs.), a driving
member 23 threadably eagaged with the driving shaft 7, a
revcrse prevention gesr 24 interposed between the respec-
live flange portions of the driven hub 22 and the driving
member 23 and supported rotatably by the driven hub 22 and
lining plates 25. 26 interposed respectively between the
driven hub 22 and the reverse prevention gear 24 and
between the rcverse prevention gear 24 and the driving
member 23, A reverse prevention pawl 27 urged by a pawl
spring 44 toward the reverse prevention gear 24 and meshed
while the reverse prevention gear 24 is swingably mounted
10 the side platc 1 by the pawl shaft 28. This reverse
prevendon pawl 27, the reversc prevention gear 24, the
driven hub 22, the driving membcr 23 and the lining plates
25, 26 comprisc the mechanical brake 9.

"The overload prevention mechanism 21 supports the hand
whecel 8 by a cylindrical boss portion 23a of the driving
member 23 through a one-way clutch 29 allowing it to rotate
in the normal driving direction. and has a lining platc 30
disposed berween the flange portion of the driving member
23 and a2 boss portion of the hand wheel 8, and also has a
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1. A manual chain block conprising: a pair of first Janp de

pl aces; a |oad sheave having a shaft bore and suppor
between said side places: an actuating nechanismco

driven by neans of said actuating, nmecha- g nism orje end portlon

of |

driving shaft being connected to said acuating nmechanrsm

bmng plaic 31 and 3 press plate 32 which are rotatable
together with the cyhndﬁcal boss portion 23a. A resilicnt
member 33 compdsing an initially coned disc spring fitted
onto the cylindrical boss portion 234 of the driving member
23 outside the hand wheel 8. and an urging force setdng
adjuster 34 threadably arc engaged with an cad of the boss
pontion 234 outside the resilicnt member 33 to oplionally sct
a slip load of the hand wheel 8 rclative to the driving
member 33 by adjusting an urging force of the resilient
member 33.

Funher. the reduction gear mcchamsm 11 comprises a
firse gear 35 formed integrally with a shaft end of the driving
shaft 7 shown in FIGS. 1. 3 and 4, a puir of second gears 37,
37 supported by intermediate shafts 36, 36 respectively 50 as
to mesh with the first gear 3S, a pair of third gears 38, 38
provided in the intermediate shafts 36, 36 and 2 fourth gear
39 connected 10 an cxtended portion of the load sheave 3 so
as to mesh with the third gears 38. 38,

Thus. in the above mentioned construction, when the hand
whece! 8 is driven in the normal dircction by operating the
hand chain, the driving shaft 7 is deiven through the trans-
mission mecchanism 10 having the overload preveation
mechanism 21 and the mechanical brake 9 so that the driving
force is transmitted o the [oad sheave 3 through the reduc- -
don gear mechanism 11 to rotate the load sheave 3. There-
upon, the load side portion of the lvad chain 4 looped around .
the load sheave 3, namely the load side portion having a
hook actached to its leading end thereof for hanging a cargo
can be wound up to lift the cargo. _

When a load larger than the slip load set by the adjuster
34 of the overload prevention mechanism 21 acts on the load
side porton of the load chain 4 at the time of lifting the
cargo, the hand wheel 8 slips rclative to the driving member
23 so that the cargo lifting after that is stopped. Thereaftcr
the level of the cargo lifted up to that point is held by an
acuon of the mechanical brake 9,

When the lifted cargo is lowered. the hand cham is
opcrated (o deive the hand wheel 8 in the reverse direction.
Thercupon, the driving member 23 is retreated due to a
screw gffect by the reverse driving of the hand wheel 8, so



a reduction gear
driving shaft;
covering sai d

second side pl ate,

wherein said driv

whi ch said hand wheel is threadedly
portion extendingl”_

mechani sm di sposed at an ot her and portion of sald1

a wheel cover, attached to said fir
actuati ng nechani sm a gear covsg
for covering said reduction g

ing shaft conprise is q“bhreaded sH
vabl e and

that the load shcave 3 is rotated reversely by alternately
repeating an action and an inaction of the mechanical brakc
9 to carry out the cargo lowering gradually.

The embodiment i{llustrated in FIG. 1 further has the
following construction in addition to the manual chain block
having the above-mentioned counstruction. That is. radial
bearings 18, 19 gencrally comprising ball bearings are
disposed in such portions of the wheel cover 15 and the gear
cover 16 30 as to be opposed to the driving shaft 7 and o
rouatably support the axial opposite ends of the driving shaft
7 by the bearings 18, 19 separaicly from the load sheave 3
keeping a predetarmined clearance between the shaft bore of
the load sheave 3 and the driving shaft 7.

Tha is, the driving shaft 7 has an extended shaft portion
on the actuating mechanism side for supporting the actuating
mechamism 20, and its extended shaft portion is supported
by the radial bearing 18. In the embodiment illustrated in-
FIG. 1, as shown in FIG. 3. the shaft portion on the actuating
mechanism side comprises a threaded portion 71 adapted to
threadably eagage with both the driving member 23 rotated
interlockingly with the hand whee! 8 and the driven member
22 and 2 journal portion 72 formed by extending an axial :
outer cnd portion of the threaded porton 71, and its joumnal -
portion 72 is supported by the radial beasing 18. |

Also the axial other cnd portioa of the driving shaft 7 on
to which the reduction gear mechanism 11 of the driving
shaft 7 is mounied has a journal portion 73 formed axially .
outside the first gear 35, and said journal portion 73 is
supported by the radial bearing 19. Whilc the driving shaft
7 is supported &t its axial opposite end portions by the wheel
cover 15 and the gear cover 16. the predetcrmined clearance
is hcld between the intcrmediatc porion 70 of the driving
shaft 7 and the shaft bore 3a of the load sheave 3. so that it
¢an be supported in the non-contact stutc separately {rom the
load shcave 3 as another suppocting 3ystem scpacated {rom
that of the load sheave 3. :

Therclare, it is possible to improve a supporting ngxduy
for the driving shaft 7. When hc hand whecel 8 of the .



axially outwardly fromsaid threaded shaft portion; -~~a-radial "Wearing for

suppotting said extendi ng shaft por- tion of said
provi ded at a portion of said wheel cover, a wh
having a restraint portion for control ling axial
wheel and a - stopper for fixing said wijgel stoppin
driving shaft provided at a portion of said driving s
bet ween said threaded shaft portion and an
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actating mechanism 20 is acruated by the hand chain. it is
possible to decrcase the shaft deflection and to prevent a
shaft deformation even though a large actuating load acts on
the driving shaft 7. Further, since it is possible to improve
the lransmission efficieacy of a driving force transmitwed
from the hand wheel 8 to the load sheave 3 and w improve
the operability thersof while the shaft deflection can be
decrcased as well as the shaft deformation can be prevenied
in that way. it becomes possible to rcsolve a persistent
problem involving noiscs which are generated by contact of
the hand wheel 8 with the wheel cover or chain guides
disposed inside of the wheel cover.

Thus, in the cmbodiment illustrated in FIG. 1. since the -
axial opposite end pomions of the driving shaft 7 are
supported by the bearings 18, 19 disposcd in the wheel cover
15 and the gear cover 16, 2 bearing of the ball bearing type
having a good bearing efficiency can be cmployed. There-
fore, it becomes possible to improve the transmission cffi-
ciency by enhancing the bearing efficicancy.

Additionally, in the embodimenc illustrated in FIG. 1,
berween the shaft bore 3z of the load sheave 3 on the
actuating mechanism side and the driving shaft 7 there may .
be disposed a bearing that is nol always in contact but
receives only the shaft deflection of the shaft portion on the
actuating mechanism sidc. :

. The bearings 18, 19 may be attached to frames fixedly
secured 1o the side plates 1, 2 instead of a direct artachment
to each cover 15, 16.

The driving shaft 7 in the embodiment illustrated in FIG.
1 is provided with an actating mechanism sidc shaft portion
and a reduction gesr mechanism side shaft portion between
which the intermediate shaft portioa 70 passes through the
shaft bore 3a of the load sheave 3 as shown in FIG. 3. The
acluadng mechanism side shaft portion compriscs the



end portion of said extending shaft portion supporte
' 2. A manual chain block as set- forth in clgi
bearing for supporting said driving shaft is dispose

?

said driving shaft is supported rotatably at its axi 2 BOBEB%P@f
porions by said wheel cover and said geaé cover fhgough t sp
bearings separatly from said | oad sh ave; and

en

threaded shaft pordon 71 and the journal portion 72 with the
jounal porton 72 being smaller in diameter than the
threaded shaft portion 71. The driving shaft 7 has a receiving
stepped portion 74 formed between the threaded shaft por-
tiont 71 and the suppont shait portion 71. A fitting groove 75
for a stopper 43 t$ formed in an intermediate portion of the
journal pordon 72. The first gear 35 and the journal portion
73 which is smaller in diameter than the first gear 35 are
formed in the reduction gear mechanism side shaft portion,
and the first gear 35 is formed by & cold forging intcgrally
is a flange portion 35a. A wheel stopping member 40 is fited
oato the journal portion 72 of the actuaring mechanism side
shaft portion. The wheel stapping member 40 comprises a
restraint portion 4 opposed to the outer cing 13a of the
radial bearing 18 held in wheel cover 15 to restrain the axial
movement by abuing against the outer ring 182 and g
receiving portion 42 engaged with the recciving sicpped
ponion 74 to receive the axial movement of the hand whecl

8 through the driving member 23 threadably cngaged with

the threaded shaft portion 71.

That is, the whec! stopping member 40 emplayed in the
embodiment illustrated in FIG, 1 has a flange ponion formed
in a uvumpet shupc by expanding onc end portion of a
cylindrical member having a predetermined Jength as shown
in FIG., 6. while the restraint portioa 41 is formed by an outer
pediphery of the flange portion, the receiving portion 42 is
formed by a lengthwisc inside portion of the cylindrical

member, An inner peripheral surface of the cylindrical -

member is not threaded but made straight and is fitted onto
the journal portion 72 to be held thereby, The stopper 43

gencrally comprising a snap ring {s anchored in the fiting
groave 75 of the joumal portion 72 outside the holding
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"said | oad sheave is supprted rotatably by said first pn 2'61 | d SEeTypn
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side plates with a predeterm ned gap kept bet weenf t he Cngg;q phegal
surface of the shaft bore t hereof and the outer r surfac f
said driving shaft. '

13 | ' -

‘portion thereof for the wheel stopping member 40 so thatan

axially outward dismounting of the wheel stopping member
40 can be prevented by the stopper 43.

Thus, since the wheel stopping member 40 having the
abave-mentioned structure s merely stopped by the stopper
43 fitted in the journal portion 72, not oanly ¢an the machin.
ing be simplificd but also the mountability to the journal
portion 72 can be simplified in comparison with a construc.
tion of the cogventional embodiment in which a castle nut iy
threadably engaged with the driving shaft and stopped by a
pin, so that the manufacturing cost can be decreased corre.
spondingly. Thereupou, sincc the movement of the driving
member 23 provided with the hand whcel 8 in the spiralling.
back direction can be restrained by the receiving of the
whecl cover 15 through the outcr ring 18a of the bearing 18,
it is possible to restrain the movement af the driving member
23 in the spiralling-back direction, namely to restrain the
axial movement at the time of unwinding with less defor-
mation of the wheel cover 18.

Since the stopper 43 is provided, it 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 shat 7
from the bearing 18 afier dismounc of the wheel cover §,
Thercfore, in case that the wheel stopping membcer 40 has
been dismounted at the dme of disasscmbly, it is dificult to

.forger 1 mount the wheel stopping member 40 at the tdme

of reassemblage of the wheel cover 15. Even though the
whecl] cover 15 might be deformed by an excessive increase
of the loud scdng on the wheel stopping mamber 40 at che
time of restraining the axial movement through the outer
riag 18a of the bearing 18, especially at the time of unwind-
ing, it is possible to secondarily restrain the axial movement
by the stopper 43. Accordingly, whilc deformadon of the
wheel cover 15 can be restrained. also axial movermnent can
be effectively atained in co-operadon with the wheel cover
1S, ? -

In the embhodiment illustrated in FIGS. 1 and 6. since the
whee] stopping member 40 is formed from 2 cylindrical
member having the predetermined length, it can be
employcd so that its component parts can be used in com-
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mon even in the case where the overload préventionmechz——"
nism 21 is constructed like the embodiment illustrated in
FIG. 1 also in the case where the boss portion of the hand
wheel 8 is threadably engaged with the threaded portion 71
without obstructing the overload preveation mechanism. In
the ease where the boss portion of the hand wheel 8 is
threadably engaged with the threaded portion 71 without
obstructing the overload prevention mechanism, it is pos-
sible to simplify manufacouring of the hand wheel 8 because
the axial movement can be restrained by the wheel stopping
member 40 without elongating an axiul length of the boss
portca by employing the wheel stopping member 40,
Usually a snap ring is used as the stopper 43, bui a through
pin may be used instead of a snap ring. As shown in FIG. 12,

-2 caste nut 82 may be made to threadably engage with the

journal portion 72 by using a washer 81 and the nut 82
instead of wie whee!l stopping member 40 and anchored to

the journal portion 72 by 2 through pin 83. Further, the
driving member 23 or the boss ponion of the hand wheel 8

may be brought into direct contact with the bearing 18 or the

wheel cover 1S without the wheel stopping member 20,

Next, the wheel cover 15 and the gear cover 16 holding -
the radial bearings 18. 19 respectively as mentioned above

will be explained hercinafter.

When viewed (rom the front as shown in FIG. 8. the
wheel cover 15 has passage openings 15, 156 for passing
the hand chain on the opposite lefl and right sides and a short
cover sidc wall 15¢ between these passage openings 15q,
155. A cover holding member 47 fixed to the first side plate
1 is connected to the inside of the cover side wall 15¢, and
hand chain guidcs 48 are disposed at tightening portions 15d
for the stay bolts 12 in the wheel cover 15,

As shown in FIG, 7, the cover holding member ¢7 has
side surfaces 47a, 475 which serve o define lower opening
edges of the passagc opcnings 15a, 155 and a cover receiv-
ing portion 47¢ having a seat surface 47¢ onto which the
inside of the wheel cover 15 sits and is adapted to reccive the

_cover side wall 15¢ of the wheel cover 15. An outer surface

of the cover receiving portion 47¢ is formed in au arcuate
shape so that the cover receiving portion 47¢ can be held by
the cover side wall 15¢. Further, the cover holding member



3. A manual chain block as set forth in claim2. whgr
mechani smis provided with-a nmechanical brake. andjs@id threa
portion is adapted to be rotated interlockingly byjt e?HﬁdﬂEQWEma:
joumal portion supported by the wheel cover throug he bearing w{
journal portion being inserted and held ini a whe stoppi ng TENDE
havi ng a restaint portion opposed to an outer ring L.af_said radi al _
hel d by said wheel cover to restrain its axial novenment by contact wWth

the outer ring an_?arece,iv- ..
47 has a pair of angular projcctions 474 so formed at its end

face on the side of the first side platc 1 as to fiz into 2 pair
of angul.ar fitting holes 49 of the side plate 1. For positioning
and an insertion opening 47/ is formed in the seat surface
47¢ onto which the inside of the wheel cover 15 sits so that
the stay bolt 12 running between the side surfaces 474, 47
passes thercthrough, -
As shown in FIGS. 9 and 11. the hund chain guide 48

comprises an attached portion 51 which is interposed
berween the stay bolt 12 and a tightened portion 154 of the
wheel cover 15 by the stay bolt 12, has an outer surface
coinciding with the inner surface of the cover side wall 15e
extending to the tightened portion 154 and has a bolt passing
opening 51a formed in the Aat face, a held portion 53 which
has: the angular projections 53z adapted to-fit into an angular
fiting hole 52 of the first side plate 1 for positioning $0 as -
to be held by the side platc 1 and a guide portion 54 which

. Is located betwecn the attached portion 51 and the held
porton 53 facing the hand whesl 8 aad serves to guide the
hand chain.

Thus, the cover holding member 47 and the pair of hand
chain guides 48, 48 are fixedly secured betwezn the first side
plate 1 and the wheel cover 15 by tightening a nut 17 relative

(o a suay bolt 12, and a position of the wheel cover 15
relative to the first side plac 1 is set by fiting the angular
projections 474, 53a of the cover holding member 47 and the
hand chain guides 48, 48 ino the angular openings 49, 52
respectively. '

Tha is. the position of the cover holding member 47
relative w0 the wheel cover 15 is secured by receiving the
cover side wall 15¢ in the receiving portion 47¢ of the cover
holding member 47. The posidons of the hand chain guides
48, 48 relative to the wheel cover 15 is sccurcd by abuning
the respective arached portions 51 of the hand chain guides
48, 48 against the inner surface of the cover side wall 1Se
and by fixing them by means of a spot welding or the lika.
Therefore, while the respective angular projections 474. 53z
of the cover holding member 47 and the hand chain guides
48, 48 serve as the positioning member. the respective
angular openings 49, 52 serve as the positioning opening




ing portion for receivihg an axi al novenent of said
manual chain block as set forth in claim3. wherein
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smal ler in dianmeter than the threaded shaft portiop, b€ readed
shaft portion and and the joumal portion there is jprpvi ge@gr 199(7 ’VI hg
stepped portion. and a stopper of said wheel stopgi menber rHchor ed
in said jounal portion outside a holding portion ¢f sal ofpi ng
nmenber . . 16 5

‘into which the angular projections 474, S3a fit. so that the -
wheel cover 1S can be positioned relative 10 the first side
plarc 15 and fixcdly secured at the predetermined position by
tighteaing the nut 17 relarive to the stay bolt 12.

A positioning member S6 gencrally comprising a knock
pin {or seuing a position of the gear cover 16 relative to te

‘sccond side platc 2 and a positioning concaved porion 57
into which the posilioning member 56 fits (or positioning urc
provided between the gear cover 16 and the second side
.plam 2 10 which the gear cover 16 is auached. The posi-
tioning member §6 is generally provided on the side of the
gear cover 16 and may be provided by 2 knock pin 2§ a
scparate member from the gear cover 16. But. as shown in
"FIGS. 1 and 3, it is preferable 10 swell out the gear cover 16
to form the positioning member 56 as a low protrusion by a
burring process.

As noted above, since the positionings between the wheel
cover 15 and the first side plate 1 and between the gear cover
16 and the sccond side plate 2 are attained by providing the
positicning member and the positioning concaved portion
therebetween, it is possiblc to set the positions of the
respective bearings 18. 19 based on the respective side plates
1, 2 supporting the load shcave 3. Therefore, it is possiblc to:
accurately make the axis of the driving shaft 7 coincide With
the 2xis of the load sheave 3.

As shown in FIGS. 1, and 9, the wheel cover 15 has 2
concaved portion 58 holding the bearing 15, an anpular rib
59 surrounding the concaved portion 58, reinforcement ribs
60 radially cxtending frown the annular rib 59 toward the
tightaned portions 154 1o be dghtened by the stay bolts 12
and terminating there and reinforcement ribs 85 connectmg
both the tightened portions 15d in the upper section of the
wheei cover 1S and the tghtened portion 15d in the lower
saction thereof respectively. Thus. the wheel cover 15 is so
formed from 2 metal plate as 10 have those ribs 59, 60, 85
and the concaved porton $83 for reinforcement and o
prevent a shift of the position of the bearing 18 held by the

- concaved portion 58.

That is, since the holding portion for holding the bearing

18 is rcinforced by the concaved portion S8, the annular rib



5. A manual chain block as set forth in claim2, whergi REPigfowps
cover and said first side plate to which that cover i$ gtta
cover and said second side plate to which {hat
‘there are provided both positioning nmenbers for setti
the covers relative to the side plates agg posi tionin
adapted to engage with said positioning

chain block as set forth in claim1l, wherein

sai d gear

nber respeqti

59 and the reinforcement obs 60 connecting to the anaular
rib 59 and is joined to the stay bolt 12 coatinuously through
the reinforcament ribs 60 as well as further the reinforce-
ment rib 58 is provided between the tightened poctions 154
to be tightened by the stay bolt 12, even though a portion of
the wheel cover 15 is deformed by an exwmal force. it is
possible o prevent any shifting of the position of the holding
portion or 1o minimize it o that the axis position of the
driving shaft 7 can be maintained. ,

Further, since an-outer peripheral portion of the gear cover
16 is swelled out to form 2 swelled-out porton 1éa for
cnhancing the rigidity of a cenwral portion and thus bearing

19 and the bearings 61, 62 which arc disposed in that centeal |
portion as shown in FIG. 4, Even if an extemal force is.

applied thereto, it is passible to prevent the position of the
bearing 19 from being shifted. Therefore, the driving shaft
7 supportad by thc wheel cover 1S and the gear cover 16
through che bearings 18, 19 can be held at the predetermined

axial position by the above-mentioned constructions of the
whee] cover 15 and the gear cover 16 even if an impact is |
imposed from outside. Thereupon. it is possible to avoid an |
intcrference with the load sheave 3 which might be caused |

by the axial shift and o construct a durable chain block.

Incidentally, in FIG. 2, numcrals 63, 64 designare load
chain puidcs for guiding the load chain 4 approaching -
between the side places 1. 2 to the load sheave 3, and |
numerals 65 is a chain kicker disposcd dicectly below the !
load sheave 3 for restraining an inclination in the approach-
ing dircction, of the load chain 4 approaching between the |
side plates 1. 2 20 as to mesh with the load shicave 3. These
load chain guides 63, 64 and the chain kicker 65 arc fixedly
sccured between the side plates 1, 2. and the no load side
chain guide 63 is provided with an engaging portion 66 . -
adapted 10 cngage with a no-load side cnd portion of the load :

chain 4.

1In the above-mentioned embodiment. though the driving -
shaft 7 is supported ut its opposite end portions by the radial



said driving shaft, which is supported by said radial behmR axXTa

end is supported on its other axial end by a bearing int‘:aEpgAgEMg@fkﬁﬁfﬁij
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shaft bore: cHard § 1997 |
portion thereof are joined cg?tinuously to

and have a | arger outer dianeter than th

bl ock the nmovenent of said driving
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a first gear of said reduction gear

aikdfirst gear
driving shaft 1o

of said

bearings 18, 19. as shown in FIG, 13, the radial bearing 19
to bc disposed in the gear cover 16 of both the radial
bearings 18, 19 may be omiuted. a shaft portion thercol on
axial one end side, namely on the actuating mechanism side
for supporting the actuating mechanism 20 may bc sup-
- ported by the radial bearing 18 disposed in the wheel cover
15. a first and a second bearings 91, 92 may be disposed
between the driving shaft 7 and the shaft bore 3z of the load
sheave 3 on the rcduction gear mechanism side and the
actuating mechanism sidc so that the driving shaft 7 can be
supported at its three points by those bearings 91. 92 and the
radial bearing 18, and the first gear 35 and a flange portion
35a continued to the first gear 35, having a larger diamcter
than a shaft bore diamcter of the load sheave 3 for blocking
the movement of the driving shaft 7 toward the actuating
mechanism side may be formed integrally in the reduction
gear mechanism side shaft end portion of the driving shaft
7.

When explaining this second embodiment more in detail.
as shown in FIG. 15, the driving shafl 7 according to the
second embodiment has the acmating mechanism side shaft -
portion and the reductdon gear mechanism side shaft porton
berween which an inlermediate shaft portion 70 to be passed
through the shaft bore 3a of the load sheave 3 is provided.
The actuating mechanism side shaft portion comprises 2
threaded shalt portion 71 adapted to be threadably engaged
with the driven hub 22 und the driving member 23. An
exiended shaft portion 72 formed by extending an axial
outer side of the threaded shaft portion 71 with a receiving
stepped portion 74 is formed betwecn the threaded shaft
portion 71 and the extended shaft portion 72 by making a
diameter of the extended shaft portion 72 smaller than that
of the threaded shaft portion 71. A fitting groove 75 for the -
stopper 43 is formed at an intermediatc position of the '
exicnded shaft portion 72. The first gear 35 and the flange
portion 352 arc (ormed integrally in the reduction gear
mechanism side shaft portion, and the intermediate shaft .
portion 70 has a reduced diamerer shaft portion 76 formed
for providing first and sccond bearings 91, 92. :
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The first gear 35 and the flange portion 354 arc formed
integrally mainly by mcans of cold forging. and, as showa

~ in FIG. 14, the first gear 35 has a tip diumeter D2 made
substantially equal to the outer diameter of the driving shaft

7. More specifically the outer diamcter D1 of the shaft
portion for forming the first and the second bearings 91. 92
and a pitch circle diameter D3 is made smaller than the outer
diameter D1. The flange portioa 35a formed continuously on
the inside of the first gear 35 is $0 focmed as to have a larger
diameter than the outer diameter D1 of the shaft portion of
the driving shaft 7 by forging. .

Whea the first gear 35 and the flange porion 3Sa are
formcd integrally by mcans of cold forging in that way, since
thc formation is carried out by applying a pressure from the
side of the shaft end portion of the driving shaft 7. a build
up portion 77 can be so formed beiween the first gear 35 and
the flangc portion 35a as to run in a curved configuration
from both the tip portivn and the bottom portion of the first

~ gear 35 to the flange pontion 35a Thereupon, since the flest

gear 35 and the flange pertion 3Sa are joined through the
build up portion 77, it is possiblc to obtain sufficient stength
at the time of gear forming by means of cold forging in spitc
of the fact that the pitch circle diameter D3 of the first geur
35 is smaller than the shalt pontion outer diameter D1 of the
driving shaft 7. Incidentally, though a downsizing can be
auained by muking the up diametcr D2 of the first gear 35
cqual to the outer diameter D1 of the driving shaft 7 and

_making the pitch circic diameter D3 smaller than the outer
diamcter D1, the tip diameter D2 may be made larger than

the outer diamcter D1.

In the second embodiment, a washer 93 having 2 larger
diameter than a cylindrical shaft outer diameter of the load
shcave 3 is interposed between the flange portion 35a and

the shaft end portion of the load sheave 3 to restrain any -

axial movement of the driving shaft 7 toward the ectuating
mechanism side and to prevent a slip-out of the fourth geas
39 of the reduction gear mechanism 11 coupled to the
cylindrical shaft of thc load shcave 3 through splines.

Numeral 78 in FIGS. 13 through 15 designates a grinding -
margin for finishing the shaft portion forming the ﬁrs‘c;

‘bearing 91 by means of grinding.
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Also in the second embodiment having the above-men-
toncd consuucuioa, since the actuating mechanism side
shaft portion of the driving shaf} 7 is supported by che radial
bearing 18 disposed in the wheel cover 15, it is possible to
improve the supporting rigidity of the actuating mechanism
side shaft portion. Therefore, when the hand whee! 8 of the
actuating mechanism 20 actuated through the hand chain 80,
even though a large load acts on the driving shaft 7, it is
possible to decrease shaft deflection and to prevent a shaft
deformation.

As a result, it becomes possxblc 10 improve the Tansmis-
sion efficicacy of the driving force transmitted from the hand
whecl 8 to the load sheave 3. w improve its operability and -
to resolve 2 deficicncy such that the hand wheel 8 is brought
into coantact with the chain guide (not ifluscrated) or the
wheel cover 15 to generate undesirable noises.

Funthez, sincc the axial movement of the driving shaft 7
can be restraincd by the driven hub 22 of the wransmission
mechanism 10 and the flange portdon 35a, it i3 urnecessary’
otherwise to restrain the axial movement of the driving shaft
7. Of course for the radial bearing 18 and also the first the
second bearings 91, 92 and it is enough (o merely have the
bearing function. As a result, it is possible prevent obsauc-
tion of the rotation of the driving shaft 7 or lowering of the
bearing cfliciency and damage of the bearing which might be
caused by imposing a load by reswaint of the axial move.
ment of the respective bearings 18, 91, 92.

In additon, in the second embodiment, since the driving
shaft 7 is supported at its threc points by the radial bearing
18 and the first and the secoud bearings 91, 92, it is possible
to shortcn a span between the respective bearings. There-
fore, it becomcs possible to restrain any shaft deflection of
the driving shaft in its entdrcty, to further improve the
rotatability of the driving shalt 7 and to arain the further
improvement of the wansmission cfficiency.

Incideacally, though the first and the sccond bearings 91,
92 are formed in the opposite side portions of the driving
shaft 7 which are formed by providing thc small diamecter
shaft portion 76 in the intermediatc portion. 70 in the
above-mcmtioned construction, 2 metal beasing may be used-
or a rolling bearing such as a nccdle bearing and a ball
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chain block as set forth in clai 1, wherein said
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bearing may bc used. The sccond embodiment shown !
FIG. 13 employs rolling bearing such as a needlc bczring. or
a ball bearing as the second bezring 92 on the actuating
mechanism side. ’

Though the first and the sccond cmbodiments have an
overload prevention mechanism 21 asscmbled in the actu-.

ating mechanism 20, that mcchanism 21 {s not always

neadcd, When an overload preveation mechanism 21 is not
provided, as shown in FIG. 12, the boss portion of the hand
whec! 8 is made to thrcadably cngage with the threaded
portion 71 of the driving shalt 7.

Though cither of the radial bearings 18. 19 arc helc
dircctly by the wheel daver 15 and the gear cover 16

caspectively. as shown in FIGS. 17 through 20, they may be
held by other members separated from the covers 15, 16.
That {s, as shown in FIG. 17, a support platc 76 may be
disposed inside of the wheel chain 15 and is tighrened
together with the wheel cover 15 by dghtening the aut 17 10
the stay bolt 12 for fixing the wheel cover 15 10 the side plate
1 so that the radial bearing 18 caa he held by the support
plate 76. |

Further. as shown in FIG. 18. a press platc 86 may be
disposed inside of the gear cover 16 so that the radial bearing
19 and the bearings 61, 62 for the intcrmediate shafts 36, 36
¢sn be supported by the press plate 86, This press plate 86

comprises an ¢longatc meral platc which is concaved at its.

central portion to form a concaved portion 86a in which
support openings 86b, 86¢, 864 for the respective bearings
19. 61, 62 are formed as shown in FIG. 19 and has an outer
peripheral portion in which two low positioning knock pins
86¢ projectng as low prowusions as shown similarly in FIG.

-5 and four rivet openings 86f are formed. The gear cover 16

bas two positioning openings and four river openings 88
formed correspondiogly so thac the press platc 86 can be
fixedly secured to the gear cover 16 by rivets 89 passed
through the rivet openings 86/, 88 under the condidon that
the knock pins 86¢ are firzed inro the positioning openings
87. |

Incidentally, when the press plate 86 is fixedly secured to
the gear cover 16, 2 spot welding may be employed instead
of the above-mentioned rivets 89.
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plurality o bs extend radially from said annular r|b 9
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Since the radial bearing 18 is held within the concaved
portion 58 of the wheel cover 13, it is possible to improve
the swength of the holding portion. But, like the radial
bearing 19 of the gear cover 16, it may be held by a through
opening of the cover wall.

Further, as shown in FIGS. 1 and 4, when the radial
bearing 19 and the bearings 61. 62 arc supported by the gear
cover 16, the respective bearings 19, 61, 62 are exposed
outside the gear cover 16. But, they can be concealed by a
cover member 90 secured to the ourside of the cover 16 by
pins 90a as shown in FIG. 21. Thereupon, the cover member
90 may be sccured w the gear cover 16 by means of spot
wclding.

Further, in the second crnbodxmcm, when the first and the
second bearings 91, 92 are provided, threc-point supporting
-can be¢ artained together with radial bearing 18. But, one of
the first and the second bearings 91, 92, preferably the
second bearing 92 on the actuating mechanism side may be
omitted (o attain a two-point supporting. Further, the driving
shaft 7 may be supported by a substandally whole portion of
the shaft bore 3a of the load sheave 3 in its longimudinal
direction by omitting the small diameter shaft porton 76,

This invention has been described in detail with particular
reference o preferred embodiments thereof, but it will be
understood that variations and modifications can be effected
wichin the spirit and scope of the invention.

What is claimed is:

1. A manual ghain block comprising:

a pair of first and sccond side plates; ,

a load sheave having a shaft bore and supported rocatably
between said side plates: |

an acmating mechanism comprising 2 hand wheel;

a driving shaft passing through said shaft borc of suid load
shcave and driven by mcans of said acating mecha-.
nism, onc cnd portion of said driving shaflt being

. connected 10 said acmating mechanism;

a reduction gear mechanism disposed at an other end

portion of said driving shaft;
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a wheel caver, aunached to said firsc side place. for covering
said actuating mechanism:

a gear cover autached to said second side plate, for
covering said reduction gear mechanism,

wherein said driving shaft comprisc is a threaded shaft
portion along which said hand wheel is threadedly
movsble and an extending shaft portion extending
axially outwardly from said threaded shatt portion,

a radial bcaring for supporting said cxtending shuft por-
don of said driving shaft provided at a portion of said
wheel cover;

a whee! stopping. means having a restraint portion f(or

~ controlling axial movement of said hand wheel and 2
stopper for fixing said wheel stopping means o said
driving shaft provided at a portion of said drmng shaft
extendmg between said threaded shatt poruon and an
end portion of said extending shaft portion supponed
by said radial bearing. -

2. A manual chain block 2s sct forth in claim 1. wherein -

a radial bearing for supporting said driving shaft is disposed .

on a side of said: :
s2id drving shaft is supported rotarably at its axial
opposite end portions by said wheel cover and said gear
cover through the respective bearings separately from

- said losd sheave; 20d . :

said load sheave is supported rotatably by said first and

" said second sidc plates with a predetermined gap kept.
between the inner peripheral surface of the shaft bore

~ thereof and the outer peripheral surface of said driving -
shaft. :

a-
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3. A manual chain block as sct forth in claim 2. wherein
said acuiating mechanism is provided with a mechanical
brake, and said threaded shaft portion is adapted to be
rotated interlockingly by the hand wheel; a journal portion
supported by the wheel cover through the bearing with said
journal portion being insected and held into 2 wheel stopping

“member having a restraint portion opposed to an outer ring
of said radial bearing held by said wheel cover tg restrain its
axial movement by contact with the oucer ring and a receiv-
ing portion for receiving an axial movement of said hand
wheel.

4. A manual chain block as st forth in <laim 3. wherein
said journal portion is smaller in diameter than the threaded
shaft portion, between the threaded shaft portion and and the
joumal portion there is provided a receiving stepped portion,
and a stopper of said whesl stopping member is anchored in
said journal portion outside a holding portion of said wheel
stopping member, | .

5. A manual chain block as set forth in claim 2, wherein
between said wheel cover and said first side platc to which
that cover is arrached and between said gear cover and said
sccond sidc plate o which that cover is amached there are
provided both positioning members for sctting the positions
.of the covers relative to the side plates and positioning
concaved portions adapted to engage with said posidoning
members respectively.

6. A manual chain block as set forth in claim 1, wherein
said driving shaft, which is supported by said radial bearing
on onc axial end. is supported on its other axial end by a,
bearing interposed between the shaft borc of said load '
sheave and said driving shaft passing through said shalt
bore; and

a (irst gear of said rcduction gear mechanism and a flange

portion thereol are joincd continuously to said first gear -
and have a larger outer diameter than that of said
driving shafi to block the movement of said driving

REPLACEMENT SHEET
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shaft toward the actuating mechanism side and are
formed integrally in the reduction gear mechanism side
shaft end poction of said driving shaft on the axial other
cnd thereof.

7. A manual chain block as set forth in ¢claim 6, wherein
a first and a second bearings arc imtcrposcd between said
load sheave and said driving shaft passing through said shaft
bore of said load sheave on the reduction gear mechanism
sidc and on the aciuating mechanism side respectively, so
that said driving shaft can be supported ut threc points by
said bearings and the radial bearing serving to support the
extended shaft end portion thereof on the actuating mecha-
uism side. - |

$. A manual chain block as set forth In claim 1, wherein '
said wheel cover comprises 4 concaved portion adapeed o
hold said bearing, an annular rib surrounds the concaved
portion and a plurality of reinforcement ribs extend radially
from said annular rib.

9. A manual chain block as set forth in claim 8. wherzin
the reinforcement ribs extending radially from said annular
rib rcach portions of the wheel cover which are fixed onto -
the first side plawc by sty bolts and terminace thereat,
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ABSTRACT | o |
NUAL CHAIN BLOCK

A wheel cover 15 1is provided with a radial bearing 18

adapted to support a driving shaft 7 at its axial one end

.portion. @ The driving shaft 7 has its actuating mechanism

side shaft portion for sup'porting an actuating mechanism 20
so extended as to be supported by the radial bearing 18, so
that a shaft deflection can be decreased at the time of
actuating operation of the actuating mechanism 20 to avoid a

shaft deformation.

(FIG. 1)
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Since the radial bearing 18 is held within the concaved

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

- e swength of the holding porioan. But, like the radial
bearing 19 of the gear cover 16, it may be held by a through
opening of the cover wall. '

Further, as shown in FIGS. 1 and 4, when the radial
bearing 19 and the bearings 61. 62 arc suppored by the gear
cover 16, the respective bearings 19, 61, 62 are exposed
outside the gear cover 16. But, they can be concealed by o
- cover member 30 secured to the ourside of the cover 16 by

pins 90a as shown in FIG. 21. Thercupon, the cover member
90 may be sccured o the gear cover 16 by means of spot
wclding. o
Further, in the second cmbodiment, when the first and the -
secoud bearings 91, 92 are provided, three-point supporting
can be attained together with radial bearing 18. But, one of
‘the first and the second bearings 91, 92, prefecably the -
second bearing 92 on the actuating mechanism sidc may be
omirted to ateain & (wo-point supporting. Further, the driving
shaft 7 may be supported by a substandally whole portion of
the shaft bore 3a of the load sheave 3 in its longitudinal
direction by omirting the small diameter shaft porton 76.
This inveation has been described in detail with particular
reference o preferred embodiments thereof, but it will be
understood that variations and modifications can be effected
wichin the spirit and scopc of the invention.
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Wha is claimed is:
1. A manual chain block comprising:
a pair of first and sccond side plates;
a load sheave having a shaft bore and supported rotzmbly
between said side plates:

an actuating mechanist comprising 2 hand whecl;

a driving shaft passing through said shaft bore of suid load -
shcave and driven by mcans of said actuating mecha-.
nism, onc cnd porion of said driving shat being
coanccted 10 3aid acwmarting mechanism;

A reduction gear mechanism disposed at an other end
" portion of said driving shaft;

a wheel cover, atached (o said firse side plau: for cavenng
said actuacing mechanmism:

a gear -cover auached to said second side plate, f0r
covering said reduction gear mechanism, _

wherein said driving shaft comprisc is a threaded sha&; T AMEMENT ALEE
porion along which said hand wheel is threadedly | REPLACEMENT SHEE
movable and an extending shaft pomon extendmg _ Y
axially outwardly from said threaded shatt portion; 04 NOV 1938

a radial bearing for suppotting said cx:cndmg shuft por-|
don of said dnvmg shaft provtdcd at & portion of said
wheel cover;

‘a whee! stopping mueans having a resuaint portion for
controlling axial movemeant of said hand wheel and 2
stopperc for fixing said wheel s:oppmg means w0 said
drivirig shaft provided at 2 pordon of said drmng shaft
extending berween said threaded shatt pomon and an
cnd portion of said extending shaft portion supporied
by said radial beacing.

2. A manual chain block as sct forth in claim 1. wherein

a radial bearing for supporting said driving shaftis dxsposed.
on 2 side of said:

said drving shaft is supported rocacably at its. axial
opposite end portions by said wheel cover aad said gear
cover through the respective bearings :epamely from
said load sheave; 20d

said Icad sheave is supported roratably by said fiest and
said second sidc plates with a predetermined gap kepe
between the inner peripheral surface of the shaft bore
thereof and the outer peripheral surface of said driving -
shaft. -




