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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 ¢ 2 manual :hain block having a load
sheave suppor'ted raytatacly cetween a pair of side plates 1o
be driven interlockingly =ty a manual actuating mechanism
having a band wheel.
2. Description of Prior Ar:
Conventionally. for example as disclosed in the Japanese

Stility Model Publicatien  “o.  5Sho. 1i1987)-16477 and as

(e p}
[3¥]

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 ‘he driving shaft 104. The inside of the hand wheel 105
'S connected to a driven zub 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.

<
[9]]

as  well as 1 reverse preventicn pawl 110 is

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

-~ reverge prevention Loar V07, wherebv a rransmission
Tecnany il provideri with 1 mechantcal brake 1S
ICNSLruC e, v reduction  i2ar  mechanism  il2 1s mounted 0

e waal other end of  the driving shaft 104,
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[n addition to the above-mentioned construction. a wheei
cover 11l for overing ne transmission mechanism iil and
the hand wheei 105 is 1iiached to :the side ‘rame 101. and a
gear cover i.4 Jor overing the reduction gear Mmechanism
|12 is attached 0 the s:ide frame 1{02. These covers .i3.
1i4 are Jjoined integraily 0 the side <rames 101, 142
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 [! and a chain ~icker (i3 is at;ached 1o
lower portions thereor.

The driving shaft (94 arranged 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 12! within a shaft bore of the Iload
sheave (03. The transmission mechanism 1il and the bhand
wneel 103 are assemblea :nto the free end portion of the
iriving  shaft 104 outzide :ts  supported portion.

ncidentally. the symeooi

(o

2 in Fig., 22 designates i
siopper for restraining an axial movement of the hand whee!
N the relaxing  direction \ccordingly. the hand wheei 103
‘S ‘hreadably  advancea  Lv operating  an  ondless  hand  chain
‘20t chustrated)  loopea around  the  hand  wheel 105 0
‘urther  transmit  to the ariving shaft 104 a  driwving  force
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operated

hand «chain s forcibly under

*he driving sharft :04., there

.

)

0 1 poropiem chat hending stress s

23

the Jdriving shaft 104 outside the load

Jjournal portion o cause a deformation.

snaf: 104 is deflected or deformed in

wheei )5 is brought into contact with an

the wnee! cover !13 or a compcnent member

*
-

guide provided in the inner surface of the

As a result. there appear not cniy such a

he Transmission efficiency ecomes much

that durability iowers and an

is Jenerated.

the axial one end portion. namely the

driving  shaft 104 on the side of the

1
i

is supported by the bearing 119 as

-

mediate gortion Lhereof is supported by the

the axial movement of the driving shaft

+
L

gear mechanism is restrained by the

the axial movement thereof

i

Ing mechanism (s restrained by ‘-he bearing

1 ztepped  portion (04a formed in  the

and 1 siopper ring (23 anchored in :he

f
A

ivad  sheave 103, Therefore, in the above-

~hougn the axial movements of ihe

can Je castrained  in that  way. since  the

hereof toward the actuating mechanism is
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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 1o e actuated by the actu ting  mecnanism 20,

and ‘ h - . )
4 reauction  scar  mecnamism 11 disposed  al  the  axial

Other nng _ o |
“Nd portion of the iriving shatt 7. wherein a  wheel

COver & . ) - | |
IS for covering the actuating mechanism 20 is attached
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to the Tirst side plate | and a gear cover |6 for covering
the reduction gear mechanism i: is attached 0 the second
side piate 2: N the side af :ne wheel :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 15 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 w©ngaged with a driving portion adapted to be
rotated nterlockingly 5y the hand wheel 3 and o journai
portion 71 o be supported by the wheel cover 15 throush 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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i

I




an outer ring 18a

.-
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of the bearing 13 hneld by the wheel cover

axiai movement Doy <ontact with the outer

sortion 42 for recewving an axial

‘wneei 8.

iccording 0 claim 4. the Jjournal

smailer in diameter than the threaded

-he t:hreaded shaf: portion 7! and

72 -here is provided a receiving stepped

43 of the wheel stopping member 40

journal portion 72 outside a holding

siopping member 40.

according 10 claim 5. between Inhe

the ‘irst side plate | to which the cover

the gear cover (6 and the second

‘he ccover 16 is attached there are

positioning members for setting

savers 15. 16 relative to the side

positioning concaved portions adapted 10

positicning members respectively.

according to claim 6. while the shaft

snaft 7 on  the actuating mechanism

:hat the uvxtended shaft nportion can Dpe

searing 13. the shaft portion of ‘he

on “he  opposed side 10 the  actuating

supperted by a1 ocearing  interposed between

of the ioad sheave 3 and the driving shaft

the shaft bore 3a. and further a first
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gear 35 constructing the reduction gear mechanism and a
flange porticn 73 oined :ontinucusly o the first gear 35
and having a larger DOuter diameter ‘than that of the driving
shaft 7 :o block the movement of the driving shaft 7 toward
the actuating mechanism =zre formed integrally in the shaft
end porticn of the driving shaft 7 on  the reduction 3ear

mechanism side.

In the invention accerding te cilaim 7. a first ana

el

second oearings 91. 32 1re 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 shar:t . 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  3ide.
9. A manual chain bleck as set forth in claim 8. wherein
the reinforcement ribs =2xtending radially from said annular
rib are made to reach -:izntene. gportions of the wheel conver
to be fixed onto the firs: side piate oy the stay bolts il
and terminate at the :.antened portions.

In the invention acccriing o claim 3. the wheel cover
IS5 «comprises a concaveec portien 33 adapted to hold the
bearing {3. an annular =ib 37 surrounding the  concavec
portion 23 and 2 o.urality e reinforcement ribs n{Q
extending  radially from -he annular =ib 39.

in the invention Aaccsrding to «laim 9. the reinforcement

een Replaced

] .



THIS SHEET HAS BEEN
REPLACED - '

ribs 80 =xtending radiaily from the annular rib 59 are made
0 reach tightened porticns o be ightened by the stay
boits 2 ana terminate 2t the -ightened por:ions.

Next. the functions

(W]
-,

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 1i8.

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 :0 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 -5 solve such a problem that the hand

wheel 4 s brought into :ontact with :the chain guide or the

wheel cover (5.
According to the nvention as  set  forth in  claim
since :he radial bearings 3. i3 are disposed in the wheel

cover (3 and the gear <cover 8 respectively so that the

axial opposed end portions of the driving shaft 7 can be

This Sheet Has B
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supported by the wheeli <-over .5 and the gear cover 16
througn :he bearings i8. .3. nameiy oy another supporting
system aside from 1 suppcriing system for the .oad sheave 3.
it is oossibie to empioy =such a ©cearing as 0 have a good
bearing efficiency as weil as a desired dimension. for
exampie :n the type of a »all bearing and the like as the

either bearings 13. 19, Therefore. i is possible 10

e

further improve the transmission efficiency bty enhancing the
bearing e=fficiency. Thereupon. since the driving shaft 7 s
supportied at its axial opposite end portions. even when a

large .oad acts on the .riving 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 i1s shaft deformation. Accordingly. together with
the .mprovement of the bearing efficiency it becomes

possibie :0 further improve :he transmission efficiency 10

improve the operability 2¢f 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

movement Jf the hand wneei 8 can be received by the wheel

cover .3 through ‘the uter ring i8a of the radial bearing

|
!
\

18. Therefore. it .3 rossible 10 restratn the axial
movement of the nand  sneel 3 in che  backward  spirailing

direction. namely the axiai movement ther=of at the time of

axcessive unwinding operaticn with a  less detormation of the
wheel «cover 15 as well as o simplify  the construction in

heet Has Been Replaced
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comparison with ‘the conventionai embodiment in which such

restraints :S attained 5v ise of a castle 1ut and the like.

Further. since the wheei 3iopping member 40 s simpiy fitted

onto

the driving shaf: ~. its assembling workability to the

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

stopping member 40 comgrises ihe restraint porticn 41 and

the

receiving portion 42. that :s since it can be formed

from a cylindrical memper with a flange as disclosed in an

embodiment of the invention. its workability is goocd to make

a

cost decrease possible.

According to the invention as set forth in claim 4.

since the stopper 43 s disposed at a location of the

driving shaft 7 outside -he anchoring portion of the wheel

stopping member 40. it is possible to leave the wheel

stopping member 40 heid .n the driving shaft 7 2ven at the

time of disassembly for removing the driving shaft 7 from

the

bearing 18 after iismount of the wheel cover 8.

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

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

to prevent the forgettinrg °o mount the wheel stopping member

40 at the time of reassemplage of the wheel cover 5. Even

though the wheel cover .3 might be deformed by an excessive

increase of the load acting on the wheel stopping member 40

at

unwinding. it

the time of restranine the axial movement through the

outer ring i8a ol the cearing 13. especially at the time of

1S pussipie Lo attain  the restraint of the

Xial movement of the nand wheel 8 by the stopper 43.
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Accordingly. while a deformation of the wheel cover 15 can
ne restrained. aiso the axial movement can be effectively
attained :n -operazion with :the wheel cover 5.

According to the inventicn as set forth in claim 3
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 Jor
setting the positions of :he covers 15. 15 relative to :the
side nqpiates . 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. Z.
Therefore. it is ©possioie 10 accurately align the axis 9t
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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side. Therefore., thougsh a iarge actuating

driving snaft 7 when the hand wheel 8 of

mechanism 20 is actuatec through :ihe hand

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

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

of the driving shaft 7 5y the bearing

shaft 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.

load acts on

wheel

shaft 7 on
integrally
first
possible to
construction.

the axial

interposed between

that the

driving

the

doesn’t

the
the actuating
chain, it is
well as 1o
is possible to

driving force

'oad sheave 3 as

it 1s possible

comes to

cover.
the driving shaft

10 mounted to

the actuating

formed
gear 35 of
restrain
Further.

movement

the

the driving shaft 7.

bearing
shaft 7
in  which the
“urther. since
first

gear

appear 3
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According to the invention as set forth in claim 7.

since the first  and the  second near:ings 91. 92 are
interposed between :the ‘ne .0ad sheave ( and the driving

-

shaft 7 oassing through the shaft bore Za of the load sheave
3 on -he reduction gear mecnanism side and on the actuating
mechanism side respectiveiv so that the driving shaft 3 can
be supported at three 2oints oy the bearings %i. 92 and the
radial bearing 18. it ‘s possible to provide these bearings
91. 92 without serving 10 restrain the axiai movement of the
driving shaft 7 as well as to shorten a bearing span.

Therefore, a shaft deflection of the entire driving shart

can bte restrained to :mprove the rotatability of the driving

shaft 7 and to further improve the transmission efficiency.

Accerding to  the .nvention as set <orth in claim 3.

(1)

since :the wheel cover s provided with a concaved portion

[fo]

58. an annular rib

and  the pluraiity of reinforcement

ribs n0Q extending radialiy.

e

is possible to increase the

rigidity of the wheei cover 15 without increasing its

- weight.

disposed in the wheel ~over !3 can be secured even when an

Therefore. the oosition of the bearing 138 to De

impact icts thereon {rom outside to previously prevent the
rotatability of the driving shaft 7 from being hindered 2¥
a shift of the position ' ne Gtearing 3.

According o the mvenuon  as  set Sorth an claim 2
since ~he reinforcement s o0 are so formed as to extend
to the fixing locations a2t which they are fixea to the first
side plate | by the stay bolts 12, the position of the

This Sheet Has Been Repl

T




bearing :3
impact

it becomes

the position af the

can be secured oy

.cad s

possible  =¢

the stay bolts |2 even when an

imposed ¢ the wheel cover 15 from outside.

mcre  =2ffectively prevent a shift of

dear:ng 3.

BRIEF DESCRIPTION O2F THE DRAWINGS

rig. S a wverticai sectional view showing a first
empodiment of a manuai :main biock according to the present
invention:

Fig. 2 is a sectional view taken along the middle plane
between side plates in the state of a load chain looped
around a load sheave:

Fig. 3 is a front -~iew showing only a driving shaft:

Fig. 4 is a opartiai 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;

Fig. 3 is an enlarged sectional view showing only a
wheel s:icpping member:

fig. 7 is a operscective view showing a cover holding
member

Fig. 3 is a front view showing a ‘wheel cover:

Fig. 3 is a sectionai view :aken along the A-A line in

Fig. [0 15 a secuicnai view - - <en along the A-A line in

¢ snowing only the wheel cover:

Fig. 11 is 4 persgective view showing a hand chain
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Fig. 12 'S a partiai sectional view  showing  an
embodiment in which an cverioad orevention mechanism is not
provided:

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

nd

)

Fig. 17 is a secticrai view corresponding to Fig. 9
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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A manual chain block illustrated in Fig. | is a manuaily
operated iifting and lowering ‘ype <hain block having a ioad

sheave < which s supported rotatably between a pair Of

first and second side plates 1. 2 through Dbearings 5. 5 and
around which a load chain 4 is looped. A driving shaft 7 is
passed through a shaft >ore of the ioad sheave 3. A hand

wheel 3 around which an =2ndless hand chain 80 is looped s
disposea at an axial one end portion of the driving shaft 7.
a transmission mechanism 0 provided with a mechanical brake
3 is disposed between the hand wheel 3 and the driving shaft
7. and a reduction gear mechanism 11 having a plurality of
reduction gears is disposed at the axial other end portion
thereof so that a driving force generated by actuating the
hand w~heel 8 through the hand chain can- be transmitted 1o

the load 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 5 <c¢an be lifted and lowered.

The side oplates 1. 2 are fixed secured by three siay
bolts 12 with being spacea apart by a predetermined distance
and an attachment shaft ‘4 for a hook 13 is mounted to nne
side  upper  portions af  both the side plates [ R
therebetween located in :ne tangenuial direction orf the load
sheave

A\ wneel cover |5 for covering the hand wheel 38 is
attached 10 the side plate | and fixed thereto by nuts 17
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-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 :he reverse prevention gear 24 and

between the reverse prevention 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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the normal driving direction. has

between the flange portion of the driving

boss portion of :he hang wheei

plate 3i and a opress gziate 32

cylindrical boss portion 23a and

comprising an initiaily czned  disc

onto the «cviindrical boss 3ortion

23 outside the hand wheel 3. and

ad.juster 34 threadably engaged

portion 23a outside the resilient

set a slip load of the nand wheel

member 33 by adjusting an urging

member 33.

Further. the reduction gear
first gear .5 formed :niegrally
driving shaft 7 shown n Figs.
gears 37. 37 supported by
respectively so as to mesh with

third gears 38, 38 oprovided in

36 and a fourth gear 3% -‘onnected

the load sheave 3 so as to mesh

38.

Thus. in the above mentioned

wheel 3 s driven in ‘he normal

hand  chain. the driving shaft

transmission mechanism Y having

Mechanism 21 and the mechanical

—-20—

rotatabpie

mechanism

intermediate
the first
intermediate

extended portion or

construction.

direction by

30 disposed

23 and a

nas a lining

-ogether with the

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

gear 35. a pair of

shafts 26.

third gears Z28.

~when the hand
yperating the

through the

prevention
the driving
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force is transmitted t0 the load sheave 3 through the
reduction gear mechanism .! 0 rotate the l|oad sheave 3
Thereupon. the load side gsorticn 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
adJPSter 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

F
following ¢ i
onstruction :n addition to the manual chain biock

havin th e e-mentionec nstruc n I rac
g e dbOV ” niionec ©ons [10 | ha‘. '-S a iai
- D ‘lak
beal ingS i l ral r r re
\3 . 9 Jeneraty OMmp iSin{!, b?l“ b(fa ings A
(“SDOSEG n S(](,‘h r i d h e ear
partons o1 the ‘NhGEI cover [ -—) ilnd [h(‘ sea

cover i6 as
to oppose 10 the driving shaft 7 to rotatably

suppor?t i i
t the axial opposite ends of the driving shaft 7 Dby
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the bearings 13. {9 separately from the load sheave 3
keeping a predetermined ciearance between the shaft bore of
the cad sheave I and -he driving shaft 7.

That is. the driving shaft 7 has an extended shaft
portion on the actuating mechanism side for supporting the
actuating mechanism 20. and its extended shaft portion s
supported by the radial oearing 18. 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 interlockingly with the hand wheel 8 and the
driven member 22 and 2 Journal ©portion 72 formed by
extending an axial outer =nd portion of the threaded portion
71. and its journal gorticn 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 journal portion 73 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 uaear cover 16, the predetermined
clearance is held between ‘he intermediate portion 70 of the
driving snaft 7 and the cnaft bore 3a of the load sheave 3.
$so that it can be czupported in  the non- contact staie
separately from the ivad sheave 3 as another supporting

system separated from that of the load sheave 3.
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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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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

hougnh 2a large actuating iocad acts

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.

A ot 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
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the actuating mechanism side.

The »earings 18. 19 may be attached to frames fixedly
secured 0 the side piates 1. 2 instead of the direct
attachment 0 each cover 3. 16.

The driving shaft 7T in :he embodiment illustrated in
Fig. 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
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H 71
threadapiy 2ngaged with the threaded shaft portion ‘,L'. )
| u‘-‘hat is. the wheel 3t0pping member 40 -emploved In l:e

‘ | i : flange  portion
embodiment illustrated in  Fig. 1 has a | o
‘ormed in a tirumpet shape by expanding one end portion ’
r | | H
cylindricai member naving 2 predetermined length as sho:n ;n
k‘ H £
Fig. 6. and while the restraint portion 41 is .orr.ned y ”
;)t-ér periphery of the <{lange portion. the receiving portxh

u ! | e

42 is formed by a lengthwise inside  portion of fhe

cylindrical member. An  inner peripheral surface of d t -

cylindricai member s not :hreaded but made straight an -
by.

fitted onto the journal gortion 72 to be held therehy o
1 i chor

stopper 43 generally comprising a snap ring is an ' N

the fitting groove 75 3{ :he journal portion 72 outsxdeo -
holding portion thereof Jor the wheel stopping member 4

43.
.member 40 can be prevented by the stopper

i the
Thus. since the ‘wneel stopping member 40 having )

| { stopp
above-mentioned structure is merely stopped by the .
1 H
43 fitted in the journai gortion 72. not only the mac.: "
i r
can be simplified but aiso the mountability to the .J-(:‘U :
portion 72 can be s.mplified in comparison wit |
“ i whict the
construction of the -snventional  embodiment  in 'vtluc? -
castie nut is threadablv wongaged with the driving shaft d:
stopped by the pin. so that the manufacturing cost can be

since the movement of
H ™
decreased correspondingly. Thereupon.
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the driving member 23 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 13 is provided., it is possible 10
leave the wheel stopping member 40 held in the driving shaft
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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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 :he 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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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 lccated between the attached porticn 3!
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 |5 is secured by receiving the
cover side wall 15¢ oy the receiving portion 47¢ of the

cover hoiding member 47 as well as the gositions of the hang

chain =zuides 48. 48 reiative 0 the wheel rcover 15 is
secured by abutting the respective aitached portions 531 of

the nand chain guides +43. 43 against “he inner surface of

the cover side wall 3¢ and by fixing *hem by means of a

spot weiding and the iike unger that abutted condition.

Therefore. while the respective anguiar oprojections 47d. 53a
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of the cover holding member 47 and the hand chain guides 48 .
18 serve as the positicning member. the respective angular
openings 49. 532 serve as -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
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.

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

cover 16 and the seconé 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 respentive 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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driving shaf! 7 coincide with the axis of the load sheave 3.
AS shown in Figs. {. and 3. :he wheel cover {5 has a

concaved portion

[¥]}

3 hoiding the bearing {53. an annular rib
5% surrounding the «oncaved portion 58. reinforcement ribs
60 radially extending from the annular rib 53 toward the
tightened porticns :3d :0 be iightened by the stay bolts 12
and terminating there and reinforcement ribs 85 connecting
both the tightened portions 13d between the tightened
portions (5d in the upper section of the wheel cover 15 and
between these tightened portions 15d and the tightened
porticn 15d in the ower section chereof respectively.
Thus. the wheel cover !5 is so formed from a metal plate as
to have :hose ribs 39. 60. 85 and the concaved portion 38
for reinforcement and :0 prevent a shift of the position of
the Ddearing 18 held by the concaved portion 58.

That is. since the holding portion for holding the
bearing i3 is reinforced by the concaved portion 58, the
annular rib 59 and the reinforcement ribs 60 connecting to
the annuiar rib 539 and s Joined to the stay bolt 12
continuousiy through the reinforcement ribs 60 as well as
further the reinforcement rib 33 s provided between the
tightened portions [5d 0 pe tightened by the stay bolt 2.
even hough a portion nf the wheel cover .5 is deformed by
an - external  force. it s possible o arevent the shift of
the zesition of the hoiding  portion or 10 minimize it so
that -ne axis position of the driving szhaft 7 can be held

constantly.
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Further. since an outer peripheral portion of the gear
cover i% is swelled out :0 form a sweiled-out portion i6a
for enhancing the rigidity of a central portion with the
bearing i3 and the bearings 6!. 52 f{or :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 ngosition of the bearing 13 set
by both the positioning member 356 and the positioning
concaved portion 57 from being shifted. Therefore, the
driving shaft 7 supported by the wheel cover {5 and the gear
cover 16 through the bearings 18. 13 can be held at the
predetermined axis position by the above-mentioned
constructions of the wheel cover {3 and the gear cover I8
even though an impact :s imposed from outside. Thereupon.
it is possible to avoid an interference with the load sheave
3 which might be caused b5y 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 . 2 to the load sheave 3. and the
symbol 35 does a chain &xicker disposed directly below :he
load sheave 3 for restraining an inclination in the

approaching direction. of the load chain 4 approaching

between ‘he side oplates . 2 so as 0 mesh with the Inad

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

kicker 55 are fixedly secured between the side plates 1. 2.

and the no load side chain gnuide 63 of the load chain
is Sheet Has Been Replaced
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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 18. {i9 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 a1 second Doearings 931. 92 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 reduction gear mechanism side shaft end

portion of the driving snaft 7.

ES

‘Nhen explaining this second -moodiment more n  detail.
as shown in Fiz, 5. -he «driving shaift 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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between which an intermediate shaft portion 70 to be passed
through the shaft bore Z2a of the ioad sheave 3 is provided.
The actuating mechanism side shaft 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
’ 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
b 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 forming the first and the second bearings
91. 22 and a pitch circie diameter D3 made smaller than the
outer diameter DI. The flange 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
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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 butid up portion 77 can be so formed between the first
gear 35 and the flange cortion 35a as to run in a curved
configuration from both the tip portion and ﬁhe bottom
portion »of the first gear 35 to the flange portion 35a.
Thereupon. since the first gear 35 and the flange portion
35a are Jjowned througn the build up portion 77. it is
péssibie 10 obtain a sufficient strength at the time of gear
forming by means of the Jold forging in spite that the pitch
circle diameter D3 of :he First gear 35 is made smaller than
the shaft portion outer dJiameter 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 D! of the driving shaft 7 and making the pitch
circle diameter D3 smaller than the outer diameter Dl. the

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

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

[¥9]

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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also to the first and the second bearings 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
341, 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 bearing 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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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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formed. The gear cover 16 has iwo 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
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. sut. one of the first. and the second bearings 91. 32.

oreferably the second bearing 92 on the actuating mechanism
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side may be omitted to attain a two-point supporting.
Further, the driving shaft 7 may be supported by a
substantially whole oortion of the shaft bore 3a of the load
sheave 3 in its longitudinal direction by omitting the small
diameter shaft portion 75.

This invention has been described in detail with
particuiar reference t0 creferred embodiments thereof. but
it will be wunderstood that variations and modifications can

be effected within the spirit and scope of the invention.
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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
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 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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load 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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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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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
portion and a oplurality of reinforcement ribs

radiaily from said annular rib.
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1. wherein

adapted to

surrounding the concaved

extending

9. A manual 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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