MARIUAL HOI ST AND TRACTI ON MACHI NE The present inventi onut ekat®es
to'a manual hoist and traction machine, and nore particularly to a
mamuall hoi st and traction machi ne which is providediwi th a manual driving
nenber mai nly conprNS|ng a handwheel and=wkth=a nechani cal brake oper at ed
by the manual dr|V|ng menber SO t hat the manual dr|V|n nenber operates to
rotatably drive f IOad sheR&BYs ANB, TRA NWMACHINEAd, or to

rel ease ;

o e,

5 ' The present invention relates to a manual hoist and
traction machine, and more particularly to a manual hoist
and traction machine which is provided with a manual driving
member mainly comprising a handwheel and with a mechanical
brake operated by the manual driving member so that the
manual driving member operates to rotatably drive a load
sheave to hoist, haul, or 1lower a 1load, or to release

traction thereof.

" The conventional manual chain biock, ocne of the
manual hoist and traction maéhines, has been well-known as
disclosed in, for example, the Japanese Utility Model
Publication Gazette No. Sho 54-39231. |

The manual chain block disclosed in the above

Gazette is so constructed that a driving shaft is supported __
between side plates through a pair of bearings; a load sheave

in association with the driving shaft through a reduction
gear mechanism is rotatably supported to the driving shaft,
a driven member having at one side thereof a driven disc is
coupled with® the driving shaft, a boss of a handwheel is
screwably mounted thereto, and a braking ratchet wheel
engageable with a braking pawl and a pair of lining plates
positioned sandwiching therebetween the braking ratchet

wheel, are supported at the outer periphery of a cylindrical
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tiagdtion theré f. The conventi onal manual chain bl ock, one of
t he § manual hqlst and traction nmachines, has been well-known as disclosed
8 for exanple t he Japanese Ut|||ty Model Publication Gazette No.
Sho §54- 39231. !f The nmanual chaid block disclosed in the

abo Gazetteé: is so constructed that a driving shaft is supported

bet vieen si de pl ates through a pair of bearings, a |oad sheave in

assdci ation with Bg%l%r Vi B9 %magtd;h %L}théméﬁed#“ Lgn ]ggii[]g\f;?eﬁ@@ntﬂ%mﬂérs _

rot &t ably supporte he driving ven ne
sidg thereof a dgdntdiecal %ec‘ﬁﬁHP&@P‘ watkfé.thehaﬁa%m:ﬁwgtaglaghm ehea

handheel is

handwheel is adapted to operate for rotatably driving the
. driving shaft through the mechanical brake and drive the load
sheave to hoist a load or release the mechanical brake to
lower the hoisted load.

The manual chain block constructed as the

above-mentioned, however, uses a usual lining plate
" commercially available as a brake lining for a bicycle or the |
. like for the.lining plate to be used in the mechaniéal
; brake. Therefore, a diameter of the lining plate is made

é approximately equal to that of the handwheel at the ﬁandwheel

; and opposite to the side surface of the wheel.

The brake lining generally used for industrial
; machines, even when it is the most superior in property, may
. have ahcoefficient of friction of 0.20 or more at a friction
surface temperature of 200 °C in consideration its function,
! and compressive strength may be 1000 (kg/cm®) at the largest
and the maximum strain about 8 (10°® mm/mm), which will
" comply with the provisions of Japanese Industrial Standard.
When the usually commercial product is used for the
; mechanical brake at the manual chain block, in consideration
;'of performance and quality, the lining plate is made larger
% in diameter, the friction surface of the wheel opposite to the

: lining plate increases in area and decreases in surface
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bl y nDunth thereto, - and a braking ratchet wheel engageabl e
braking pawl and a pair of lining plates positioned sandw ching
etween the

ery of a eylindrical -3 - -2- portion of
I ven nenber, so that these nenbers constitute a nmechanical brake. A
hai n engaging with the handwheel is adapted to operate for rotatably

g the drivingeahald tdyough e JRahani el Drake podadipvedtos 4pefate

br aki ng ratchet wheel, are supported at the outer

corresponding to a hoist load without hindrance.

Meanwhile, fhe manual chain block has recently been
required to be small-sized from simplicity in handling, which
is realized by improving.the quality of material of each
component to raise its durability. HoweverT the handwheel is
limited to its diameter from a limit to a diameter of the

lining plate, thereby being restricted in its miniaturization.

3 Also, the axial position of the handwheel needs to be set at

the axially outside of the mechanical brake so that the axial

. size of the handwheel also is limited in the miniaturization

thereof. When the handwheel is axially outwardly positioned,
a distance between the mounting portions of the handwheel and

bearing for supporting the driving shaft to the side plates,

i so that, when the handwheel is driven by the hand chain, the
é driving shaft is easy-to deflect due to a load acting on the
% handwheel. Hence, in some cases where the hand-chain is
| forcibly operated, the problem is created in that the driving
é shaft is deformed. Also, in the no-load state where a hook at
i the load chain engaged with the load sheave hangs no load and

2 the load sheave is not affected by the load, the body of chain

! block, as shown by the two-dot chain line in Fig. 7 which

illustrates a prior art arrangement, is slanted due to

.1 weight of the hand chain engageable with the handwheel,

5: whereby, when the hand chain 100 is operated to rotate

the handwheel 101, not only the hand chain 100 comes

e
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- ment i oned,

fricgion surface
and Eonpressive ‘s
maxi

|
|

eto hoist,a | oad or rel ease the mechanical brake to |ower the
ed | oad. !

The manual chain bl ock constructed as the
however, uses a usual lining plate comrercially avail able

brake lining for a bicycle or the like for the lining plate to be

I n the nechani cal brake. Therefore,~ & ditaneter of the lining plate is
approxi natiel y equal to that of the handwheel at the handwheel and
ite to the side surface of the wheel
ally used for industrial machines, even when it is the nost superior
operty, may iR&vecantaetfwitbne wheelicoven 40302a20the whadnaplgck body

The brake |ining

ﬁﬁgperature of 200[errgC I n.consi,deration its f.unction

R BSmk§ BRNEIBIE PRUFESY Y PLSP FRSIFLANYS S BRReTdhed

mstrain abgyt; Bt 1PRE" bhe UL MUY o #PhERAWehbhin 100. Hence, there is no

inertia resistance of handwheel 10l caused by the operation
of hand chain 100, so that the hand chain 100 cannot quickly
rotate the hand wheel 101, thereby creating the problem in
that the hook of the load chain cannot be lifted rapidly.

An object of the present invention is that in the
manual chain block mainly having the handwheel, the number
of pockets thereof can be minimized and also the wheel of
the handwheel is lapped on the mechanical brake so that the
handwheel can be axially positioned in proximity to a side of
the side plate for supporting the load sheave and moreover a
diameter of the wheel can be small so as to enable the chain
block to be miniaturized.

Another object of the present inveﬁtion is that in
the manual hoist and traction machine including the

above-mentioned manual chain block, the friction surface of

: the mechanical brake or an overload prevention device is

Eimproved to stabilize the performance thereof.

In order to attain the above-mentioned objects{ a

manual hoist and traction machine which is provided with

_first and second side plates, a load sheave supported

i" therebetween through a pair of bearings, a driving shaft for
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cQnigl y with the,provisions of Japanese Industrial Standard. When the

usulll Iy commerctal product is used for the nechanical brake at the manual
chagn bl ock, iniconsideration of performance and quality, the lining plate
S de larger :in dianeter, the friction_surface of the wheel opposite to
theg lining plate increases in area and~d8cr éases in surface

-3- B pressure, so tat the nechanical brake is adapted to operate

cor igespondi ng to a hoi st | oad w thout hindrance.

driving the load sheave, a driven member coupled with the
driving shaft and having the friction surface, and a driving
‘member screwably mounted on the driving shaft and having a
friction surface opposite to that of the driven member, and
which is also provided between the driven member and the
driving member with a mechanical brake having at both axial
sides thereof the friction surfaces and the outer peripheral

portion with which a braking pawl is engageable, and first -

and second lining plates interposed between the friction
surfaces of the driven member and braking ratchet wheel and
between the friction surfaces of the braking ratchet wheel and
driving member respectively, is characterized in that the
lining plates each are formed of a lining raw material
comprising heat-resistant fiber, a friction regulating agent
and a bonding agent, and having the performance such that,
? when the mechanical brake operates due to forward screw
: movement of the driving member, the raw material having a

i friction coefficient of 0.35 or more at a temperature of

i 200°C of the respective friction surfaces, compressive

é} strength of 15{( kgf/mm?) at hardness (HRS) of 90 to 120 , and

:; the maximum strain of 12(10°° mm/mm) or more.

The present invention is further characterized in

- that at the manual chain block in which the driving member
comprises a handwheel provided with a wheel and a boss

screwably mounted to the driving shaft and with a hand chain
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turization.
he axially outside of the nechanical brake so that the axial size of
andwheel al so I m njatyrizatjon ,theyeo
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driving Shaf:ﬁeéﬁa@?@éﬂ tir ed |seic‘de due Hed whdedathadClpiotke®? tiR€the minimum

t he manual chain block has recently been required to be
-sized fromsinplicity in handling, which is realized by inproving
uality of material of each conponent to raise its durability.
the handwheel is limted to its dianeter froma limt to a

lining plate, thereby Bei®hgTestricted inits _
Al so, the axial position of the handwheel needs to be set

hand h and chal n

number for receiving therein horizontal links of the hand
chain and is provided at the inside surface with an inside
swollen portion swollen from the friction surface toward the

first side plate, and furthermore, an outer diameter of the

first lining plate is smaller than an inner diameter of the-

inside swollen portion at the wheel, the braking ratchet
wheel is provided with a cylindrical portion extending from

the outer periphery thereof toward the first side plate, the

cylindrical portion is provided at the outer periphery

. thereof with teeth engageable with the braking pawl, and the

- teeth are displaced toward the first side plate with respect

. to the inside swollen portion of the wheel, and furthermore
" outer diameters of the second lining piate and driven member
% with the friction surface are made smaller than the inner
g diameter of the cylindrical portion at the braking ratchet

‘i wheel.

The cylindrical portion at the braking ratchet

§ vheel is preferable to be overlapped on the outer periphery

ﬁ of the bearing supporting the load sheave to the first side

fplate. Also, it is preferable that, among the friction

:surfaces with which the first and second lining plates come

-

into frictional contact because they are axially biased by
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hand@gheel . Hence, in sone cases where the hand-chain is forcibly operated,
the groblemis created in that the driving shaft is defornmed. Al so, in the
no-| gad state where a hook at the | oad chain engaged with the | oad sheave
hangg no load and the |oad sheave is not affected by the | oad, the body of
chai § block, as shown by the two-dot ch@ifA ITne in Fig. 7 which

il1lugtrates a prior art arrangenent, is slanted due to weight of the hand
chai § engageabl e with the handwheel, whereby, when the hand chain 100 is
opergted to rotgoewdf® sBRRINESLemdBlt oPOtheOHdndwheehpnghechirt ic4@@n

wome surfaces provided on at least the driven member and braking
ratchet wheel are each provided with a friction control layer

plated and heat-treated.
Furthermore, the present invention is still further

characterized in that in the manual chain block wherein the

the driving member comprises a brake holder screwably mounted

to the driving shaft and having a flange having at the inside -

surface a friction surface and a cylindrical portion, a

handwheel having a boss having at both axially side surfaces

the friction surfaces and an inside swollen portion and
rotatably supported to the cylindrical portion at the brake
holder, and a hand chain engageable with the handwheel; a
load setting and adjusting member is screwably mounted to
. the cylindrical portion of the brake holder, a first friction
ié plate is interposed between the flange of the brake holder and
::the boss of the handwheel, a secoad friction plate is
i interposed between the boss and the load setting and
? adjusting member, and a holding plate and an elastic member
are interposed between the second friction plate and the load
setting and adjusting member to thereby form an overload
prevention device, and also the respective outer diameters of
the flange at the brake holder and first and second friction
plates are made smaller than the inner diameter of the

§ inside swollen portion at the handwheel.
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into contact with a wheel cover 103 at the chain block body 102 so
b generate noises, but also resistance is generated against the

Qrerfti on of hand chain 100. Hence, there is no inertia resistance of

lheel 101 caused by the operation of hand chain 100, so that the hand
100 cannot quickly rotate the hamd8wh&el 101, thereby creating the

probgemin that the hook of the | oad chain cannot be lifted rapidly.

ject of the present invention is that in the nanual chain bl ock

mai ngy having the handwheelpy tihe QUIPeraplePeRYLE! 9t NeEYvERRE PHBLENTEEN

| so 't he wheel of
device , the respective outer diameters of the elastic member,

holding plate and load setting and adjusting member are made
smaller than the inner diameter of the axially outside
swollen portion at the handwheel and the overload prevention
device is adapted to be éontained in a plane of projection of
both the axially side surfaces at the wheel of the handwheel.

Also, it is preferable that, in the manual hoist and
traction machine provided with the overload prevention
device, at the friction surfaces of at least the flange at
the brake holder and of the holding plate among the friction
surfaces with which the first and second friction plates come
into frictional contact is provided a friction control
layer formed of a heat-treated plated layer.

The present invention is yet further characterized
in that in a lever type hoist and traction machine,
the driving member comprises a brake holder screwably mounted
to the driving shaft and having a flange having at the
inside surface the friction surface and a cylindrical portion,
a driving gear having a boss having at both axial side
surfaces friction surfaces and teeth positioned at the outer
periphery, and an operating lever having a driving pawl
engageable with the teeth at the driving gear, an overload
setting and adjusting member is screwably mounted to the

cylindrical portion at the brake holder, a first friction
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' handwheel is |apped on the nechanical brake so that the handwheel can
axially posltloned in proximty to a side of the side plate for

porting thelload sheave and noreover a dianmeter of the wheel can be

Il so as to;enable the chain block to be mniaturized.

ther objectiof the present invention-i8 that in the nmanual hoist and
ction machi pe including the above-nenti oned manual chain bl ock, the
ction surface of the nechanlcal brake or an overl oad prevention device

i nproved to %H%Q"h%e %%%r@@¥V%éJ“¥¢?ﬁflange of the 9?@%@ h@lder

'aln t he above nentlone @ nanual oi st and tractlon machi ne

supgported therebetmeen t hrough a pair of bearlngs a driving shaft for
interposed between the boss of the driving gear and the load

setting and adjusting member, and a holding plate having the
i friction surface and an elastic member are interposed between
the second friction plate and the load setting and adjusting

member to thereby form an overload prevention device, and

brake holder, driving gear and holding plate are provided a
" - friction control layers each formed of a heat-treated plated
layer.
Also, it is preferable that in the aforesaid lever
" type hoist and traction machine, the plated layer at the
friction control surface is formed of nickel phosphorus,
nickel chromium, or chromium, and that the heat-treatment
temperature of the plated layer is set to an austenite
transformation point temperature at the respective raw

! materials of the brake holder, driving gear and holding plate

* provided with the layer and the plated layer being
| diffused onto the surface of each raw material.

Therefore, according to the invention as set forth

.- lining plates can be smaller.
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in claim 1, the first- and second 1lining plates of the
mechanical brake are formed of the above-mentioned lining

raw material, whereby an outer diameter of the respective

b e - r————

also the respective friction surfaces of the flange at the.



r, and whit

ng the | oad sheave, a driven nmenber coupled with the .driving shaft and
ng the fricg on surface, and a driving nenber screwably nounted on the
i ng shaft an@d having a friction surface opposite to that of the driven
ch is also provided between the driven nenber and the

ing menber Wth a nmechani cal brake haviywg at both axial sides thereof

thegfriction surfaces and the outer peripheral portion with which a
br ali ng pawl is'engageable, and first and second lining plates interposed

en the fricti®dpcordingly, when the present invention is applied to the

manual chain block having a handwheel according to a first
example, the handwheel can be smallef in diameter thereof
to thereby enable the chain block to be miniaturized as a
whole.

Also, according to the invention as set forth in

claim 2, in the manual chain block provided with the handwheelj

a friction surface is provided at the side surface

of the boss of the handwheel at the mechanical brake

" side, the number of pockets at the wheel at the handwheel

made minimum, at the inside thereof, that is, at the side

,surface at a side of the first side plate is provided an

inside swollen portion'swollen beyond the friction surface

toward the first side plate, an outer diameter of the

E first lining plate is made smaller than an inner diameter
f of the inside swollen portion , the cylindrical portion is
%? provided at the braking ratchet wheel, the teeth are provided
i at the cylindrical portion and displaced from the inside
y swollen portion toward the first side plate, and the outer
- diameters of the second lining plate and driven member which
. is provided with the friction surface are made smaller than

" the inner diameter of the cylindrical portion, whereby while

enabling the handwheel to be smaller in diameter, the

? handwheel can be axially displaced toward the load sheave, in

? other words, the side plate supported to the load sheave.
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g of the driven nenber and braking ratchet wheel and between the

#on- sur facks of the braking ratchet wheel and driving nenber
etively, i 5" characterized in that the lining plates each are forned

i ni ng ramrnaterlal conprising heat-resistant fiber, a friction

ﬁ hit i ng agent and a bondi ng agent, an& havi-ng the perfornance such that,

he nechani cal brake operates due to forward screw novenent of the
g nenber, the raw material having a friction coefficient of 0.35 or

P 0, LT o0 SGELC R T HSH M L U 6 S s

he maxi mum gtgtaigh pf é@é}gigyrhuwﬂﬁfgocﬁxﬂﬂify, therebyT@ﬁaB&QEQn%he
ion is further characterized in that at the manual chain block in

 the drivingchrviineb loekptiosee aihdaduhdeledpand dddonithe arivdelg ahdft
screwably nounted to the driving shaft and with a hand chain
to be less deflected, and the entire chain block when
no-loaded can be less slanted and the handwheel is
inertial-rotatable, whereby the hand chain can be operated
smoothly, rapidly, and without noises.
] Accordingly to the invention as set forth in claim
- 3, the cylindrical portion of the braking ratchet wheel
is overlapped on the outer periphery of the bearing for
. supporting therethrough the load sheave to the second side
| plate, whereby the braking pawl engageable with the teeth
at the cylindrical portion can be displaced toward the
% side plate so that the handwheel . also can be displaced
ggtoward the same to that extent, thereby enabling the
g chain block to be further reduced in axial length and the
igdriving shaft to be reduced in deflection when the
ﬁ handwheel is driven, and the chain block as a whole can be
!! less slanted during the no loading.

.? According to the invention as set forth in claim {4,
i

ﬁ the friction control layer is provided at the friction
i surface, whereby, while forming the lining plate and of
fthe lining raw material, the attack resistance of the

friction surface 1s improvable and the coefficient of

frlctxon is controllable, whereby, even in long use, the
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ovi ded at,
wheel has,

abl e mﬁth t he wheel of the handwheel, a friction surface
he side surface of the boss at the mechani cal brake side
pockets in the mninmm nunber for receiving therein

ontal |inks of the hand chain and is provided at the inside surface

an inside :

swol | en portion swolleéh¥46mthe friction surface toward

first side plate, and furthernore, an outer dianeter of the

coefficient of friction of the friction surface can be
stabilized and the braking property can be prevented from
being varied after long use, thereby enabling stable use to
be performed for long use.

Furthermore, according to the invention as set forth
in claim 9, in the chain block assembling therein the overload

prevention device since the outer diameter of the

flange and those of the friction plates and at the

brake holder are made smaller than the inner diameter of

. the inside swollen portion at the wheel of the handwheel

the friction plates can be contained in the
plane of projection of the wheel at the handwheel
wvhereby, while providing the overload prevention device

the handwheel can further be reduced in axial length and
miniaturized as the whole.

According to the invention as set forth in claim 6,

the outer diameter of the elastic member , holding plate

and load setting and adjusting member at the overload
prevention device are made smaller than the inner
diameter of the wheel and the overload prevention device

is contained in the plane of projection at the wheel,

~: whereby, while providing the overload prevention device,

2 the chain block can effectively be prevented from increasing

% in axial length due to the overload prevention device

According to the invention as set forth in claims

—_—
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EeNing plate is smaller than an inner dianeter of the I nsi de

fr.portion at the wheel, the braking ratchet wheel is provided
¥ cylindrical
j the first side plate, the cylindrical portion is provided at the
‘peri phery
teeth are displaced toward the first side plate with respect to the
b swol I en portion of the wheel, and furthernore outer diameters of

pcond | i ninggp

| d he fr f
=l mal | er thantféﬁfﬁ%gr rlﬁggﬁéte@iﬁIQhﬂiggrfﬁﬁﬂléﬁvﬁﬁw$¥5ﬁ §91F%e%"d :

portion extending from t he outer periphery thereof

thereof with teeth engaddable with the braking paw, and

i ction, surf

tHR™Ytion machine ealbh®ap¥ IPIViGd RA WHY & It P A e
of the overload prevention device with the friction control
layer 39, whereby the coefficient of friction of the frictien
surface is controllable to be a desired value, a transmitting
torque by the load setting and adjusting member can
accurately be set, variation between the products is
eliminated, and the surface condition of the friction surface .
is never changed by attack of friction plates. Also
the hoist and tracation machine is not affected by rust, thereby
enabling the set value of transmitting torque to be held to a
proper value for a long time. Hence, the load sheave is ensured

to slip by an overload more than the set value on the basis

. of the prest transmitting torque so as to effectively realize

the overload prevention.

According to the invention as set forth in claim

'10, the heat-treatment temperature of the plated layer is_f

;' set to an austenite transformation point temperature of the

driving side and driven side members for forming the
plated layer and the plated layer is diffused and
permeated onto the raw material surface of the respective
driving side and driven side members, whereby the surface
hardness can be made to be 600 or more of Vickers

hardness . Accordingly, the attack resistance and

—
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< prefer@ble to be overl apped on t.he outer perlphery "~"‘f‘rﬁé
supportjng the | oad sheave to the first side

3 ;erable tthat, anong the friction surfaces with mh
& |ining plates cone into frictional contact becau , m
Yy bi ased by - 14 - -7-

nt of the handwheel, the friction surfaces provided on at |east the

fiion is still further

menber and braki ng ratchet wheel are each provided with a friction

0o st rnern i kLR cap b hedhd EHEEPRLELY) SBANIREC R dene

ar act eriz e nmanu

®n the time.

These and other objects of the invention will
become more apparent in the detailed description and

examples which follow.

It will be understood that the description is
given by way of example only and not by way of limitation.

In the drawings:-

Fig. 1 is a partial, longitudinally sectional,
! view of a first embodiment of the present invention;

Fig. 2 is an enlarged sectional view of a
principal portion of an embodiment lin which a friction
control layer 1is provided at a friction surface of a
mechanical brake.

Fig. 3 is an enlarged sectional view of another

example when provided with the friction control layer,
showing a principal portion only:;

Fig. 4 1is a partially omitted longitudinally

| sectional view of a second embodiment of the present

invention;

¢ e e acima

Fig. 5 is an enlarged sectional view of the
principal portion of the embodiment provided at the
friction surface of an overload prevention device with
the friction control layer:;

Fig. 6 is an enlarged sectional view of a third
embodiment of the present invention, showing a principal
portion and corresponding to Fig. 5; and’

Fig. 7 1is a schematic illustration of the

conventional example, showing the problem therein.

——————
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F'ng menber conprises a brake hol der screwably nounted to the
gfshaft!and having a flange having at the inside surface a friction

£ and aicyllndrlcal portion, a handwheel having a boss having at both
y side surfaces the friction surfaces and an inside swollen portion

chai n engageable with the handwheel; a |oad setting and adjustlng
is screwably nounted to the cyllndrlcal .portion of the brake hol der,

e boss of the handwheel, a second friction plate is interposed
n the bosdnarftig hell odd sethaRgadnce irdinstt hge ketizeri ngnd oa choérll agd
and an el astic nenber are interposed between the second friction
“B and the | ga@veatipngdenicad] irstwhichentoun ol nghahafit fds rﬁoahm@mtllaad
pre? ntion device d,al so the respective outer dlgng rs of the fl e at
S

=frake hol def Hﬂﬂgffréﬁ RARY idedoRG LV RRBL PORAMT af ?r’eﬁ‘ﬁ-ﬁ%r*alal“ th&n
et diamphgh Shehl® 3NRhI%3WReS W iRY W o Sl (Elt;lgllh]ail?nh§gl rotatbly

supported between the side plates 1 and 2 through bearings

5and 6, a driving shaft 7 is inserted into a shaft bore of

is integrally coupled a driven member 10 comprising a driven
disc 8 and a cylindrical portion 8, a handwheel 11 is
'_ screwably mounted -onto the one axial end of the driving shaft
7, at the cylindrical portion 9 of the driven member 10 are
supported a braking ratchet wheel 12 and first.and second
; lining plates 13 and 14 positioned at both axial sides of the
i braking ratchet wheel 12, to the first side plate 1 is
3 supported, through a pawl shaft 16a and a pawl spring 16b,
§ a braking pawl 16 engageable with teeth 15 at the braking
; ratchet wheel 12, and the driven member 10, handwheel 11,

: braking ratchet wheel 12, braking pawl 16 and the pair of

* first and second lining plafes 13 and 14, form a mechanical

brake 17. Furthermore, at the other axial side of the driving

* shafat 7 is provided a reduction gear mechanism 18 having a
. plurality of reduction gears.

The above-mentioned construction is well-known ,so

" that an endless hand chain 100 engageable with the handwheel

e
———————
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tat abl y :supported to the cylindrices portion at the brake hol der, and

the load sheave 3, with one axial side of the driving shaft 7
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sting menber

'erabl e t hat,

~preferable that in the overload prevention device, the respective
= di ameters. of the elastic nenber, holding plate and | oad setting and

are made smaller than the inner dianeter of the axially

ide swollen portion at the handwheel and the overload prevention
ce i s adapted to be contained in a plape-of projection of both the
Iy side surfaces at the wheel of the handwheel. Also, it is

in the manual hoi st and traction machi ne provided with

| d t t ' ty ¢t
g\éegt oad preventiony ferhity o Wi 46 kgHrWJ%}Fé I?inﬁ%h%@i‘sll M%d a

Hfaces with whiddivihe figede and oG ﬁctféd?tﬂ@rtﬂ?é adreisvmmshaft 7 through

[lat e anon

operation of the mechanical brake 17 and the load sheave 3
can be driven through the reduction gear mechanism 18,
whereby a load can be hoisted through the load chain 110
engageable with the load sheave 3.

The first embodiment of the invention shown in Fig.1

is so constructed that in the manual chain block the handwheel

11 can be made smaller in diameter, displaced at the axial
position toward the first side plate 1, and reduced not only in
a radial length but also in an axial length,whereby, while the

chain block can be miniaturized as a whole, deflection caused

" by a load acating on the handwheel 11 can be reduced and the

k entire chain block, when not-loaded, can be less slanted.

In detail, the handwheel 11 is provided at the inside

:ﬁsurface of a boss 19 with a friction surface 19a, a wheel
! portion 20 in continuation of the boss 19 is axially swollen
§§toward the first side plate 1 with respect to the boss 19, at

i%the wheel portion 20 afe provided the minimum number of

gichain. a outer diameter of each pocket is made smaller, as
%fshown in Fig.2, an outer diameter r, of the first lining
'éplate 13 in contact with the friction surface 19a is made
+smaller than an inner diameter R of the inside swollen

! portion of the wheel portion 20, at the braking ratchet wheel
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_ contact is provided a friction control layer fornmed of a
ecd plated |ayer. The present invention is yet further

Fi zed iln that in a lever type hoist and traction machine, the
prenber .gonprises a brake hol der screwably nmounted to the driving
*?_hgv!ngla fl ange having at the inside surface the friction surface
yl i ndric
fde surfaces friction surfaces and teeth positioned at the outer

portion, a driving gear ﬁ&vrng a boss having at both

y, and an operating |lever having a driving pawl engageable with

fh at the #i2i ¥sngrgeddedan ovenllindd isetlnord it 2dj et emdingnbepmi she
ly mounted to the cylindrical portion at- the brake hold r,aafi{st d.
, an

outer periphery thereof toward the load sheave

overlapping on the outer periphery of thebearing 6, at the
outer peripﬁery of the cylindrical portion 21 are provided
teeth 15 engageable with the braking pawl 16, the teeth 15
are displaced toward the load sheave 3 with respect to the
inside swollen portion of the wheel portion 20, an outer

diameter r. of thé second lining plate 14 and that rs ofthe

" driven disc 8 at the driven meber 10 are made smaller than an

inner diameter of the cylindrical portion 21, and the first

and second lining plates 13 and 14 are formed of the

' following lining raw material .

In other words, the lining raw material comprises heat

i resistant fiber,a friction regulating agent and a bonding agent,

: and has the performance of a coefficient of friction of 0.35

ﬂ to 0.60 at a surfacial temperature of 200° C of the respective

§.friction surfaces, hardness (HRS) of 90 to 120, compressive
Estrehgth of 1500 (kg/cm?) or more, and the maximum strain of

! 12(106°® mm/mm) or more .

In greater detail, in the first embodiment shown in

¥ Fig.1l, the number of pockets at the handwheel 11 is six, the

f outer diameters r: through ra of the first lining plate 13,

Q;second lining plate 14 and driven disc 8 at the driven member

E2:10, are equal to eachother, the outer diameters r, through rs

:ibeing made smaller than an inner diameter R of the inside
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Pae i s interposed between the flange of the brake holder and the
e driving gear, a second friction plate is interposed between
F'of the driving gear and the |oad setting and adjusting menber,

fl di ng: pl ate having the friction surface and an el astic nenber are
ted between the second frictior pBate and the | oad setting and

hg nenber to thereby forman overl oad prevention device, and also
pective friction surfaces of the flange at the brake hol der,

- gear angwbpléhnsopmﬁ o eu?é %9&1’ aoriibﬁtwnasanka:ahlhay%haneaﬁh
of a heat-treated

at ed
outerdlameter of the bearlng 6.

The heat resistant fiber constituting the first and
second lining plates 13 and 14 uses inorganic fiber, such as,
glass fiber, rock wool, metallic fiber, ceramic fiber, and
carbon fiber;-or organic fiber, such as, alamode fiber,
acrylic fiber, or phenol fiber. The friction regularing agent
uses powder or whiskers comprising metal, such as, iron,
brass, copper, zinc, or aluminum; inorganic salt, such as,
sulfate, barium sulfate, potassium carbonate, or potassium
titanium; or inorganic material, such as, graphite or carbon;

or organic material, such as, rubber, fluororesin, high

- molecular phenol resin, or cashew'dust; and further the
" bonding agent uses binder of resin material, such as, phenol
: resin, denatured phenol resin, polyimido resin, epoxy resin,

: cashew resin or melamine resin.

The heat resistant fiber is used as the aggregate

i and the friction regulating agent and bonding agent are mixed

' in the following ratio (volume %):

heat resistant fiber: 28 to 35 (V%)
friction regulating agent: 20 to 37 (V%)
bonding agent: 35 to 45 (V¥).
The lining raw material is molded to the lining plates
13 and 14 and pressurized and heated. The lining plates 13

and 14 each molded by mixing the materials in the

Il
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machi rfe, the ated layer at the friction control surface is fornmed of
Rixckel§ phosphofus, nickel chromum or chromum and that the

heat - ffreat meng}t enperature of the plated |ayer is set to an austenite
transformati ofp| poi nt tenperature at the’r%%péctive raw materials of the
brakefhol der, |driving gear and holding plate provided with the |ayer and

t he pjated | aybr bei ng diffused onto the surface of each raw nmateri al .
Therefore, ac Drachm-mmtheneﬂvemtio)rtoasbese:irefs«smt'hzednaoﬂaharatedtdnbtzim sthe
and spcond lining plates of the mechanical brake are formed of the

above} nent i oned fio dilpwing perfareances: whereby an outer dianeter of the

respeftive |{ning plat S 30els ﬁfﬂ?)'e-rfw to 120
| '

A'so,Ft is p% ferable that in the aforesaid | ever type hoist and traction

i bending strength (Kgf/mm?) : 9 to 1S
¥ maximum strain (10°° mm/mm) : 12 to 16

compressive strength (Kgf/mm?) : 15 to 20

coefficient of friction (200 °C) : 0.35 to 0.60.

? In addition, when the above-mentioned performance

. is compared with that of the usual brake lining of resin
series of non-asbestors. especially the compressive strength
i is stronger by 15 to 20 %, which is obtained because the
i ratio (V%)of heat resistant fiber and bonding agent is 63 to
80 % to be larger than the ratio of usual brake lining and
then molded by being pressurized and heated. Such performance
can miniaturize the lining plates 13 and 14 at the mechanical
brake 17 which are tightened toward the driven disc 8 by

forward screw movement of the handwheel 11 and have the

function to transmit the driving force to the driving shaft 7.

Accordingly, since the lining plates 13 and 14 each
are reduced in diameter more than the inner diameter R of the
inside swollen portion of the wheel 20 at the handwheel 11,
the handwheel 11 can be smaller in diameter. Woreover, in the
embnodiment shown in Fig.l, the cylindrical portion 21 of the
braking ratchet wheel 12, as the above-mentioned, is overlapped

on the outer periphery of the bearing 6 so that the braking
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b Accordingly, when the present invention is applied to the nanual
g 0l ock having a handwheel according to a first exanple, the handwheel
e smaller:in dianeter thereof to thereby enable the chain block to be

Faturi zed as a whol e. Al so, according to the invention as set

'h in claim2, in the manual chain blpek-provi ded with the handwheel
I ction surface Is provided at the side surface

pawl 16 engageable with the teeth.15 at the cylindrical
portion 21 can be displaced toward the first side plate 1,
vhereby together with this construction; the handwheel 11 can
be made smailer:h1diametérénd‘also its axial position can be
displaced in proximity to the side plate 1. In brief, the
first lining plate 13 and the boss of braking ratchet wheel
12 can be contained in the plane of projection of the inside
surface of the wheel 20 at the handwheel 11, thereby enabling
the chain block to be reduced in axial length to that extent .
_ Thus, since the handwheel 11 can be miniaturized and

displaced at the axial position thereof toward the side plate,

the chain block can be miniaturized as a whole. Moreover, the

:" handwheel ll_can be axially positioned at the side-plate

7 side, that is, near the bearing 6 at the side plate 1, whereby,

 when the handwheel 11 is driven by the hand chain, the

driving shaft 7, even when subjected to a large hoisting

! load, can be restrained from deflection and stable hoisting

operation can be performed. Also, the entire chain block
can be less stanted in the no-load state, so that, when the
hand chain 100 is operated to rotate the handwheel 11 in the

no-load state, the hand chain 100 can be prevented from coming

Z into contact with the wheel cover 25 and smoothly operated,

* thereby reducing noises. Also, the handwheel 11, whenrotated

by the hand chain 100, can be inertia-rotated, thereby

enabling the handwheel 11 rotated by the hand chain 100 to
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.of the boss . , of the handwheel at the nechani cal brake side, the

nunbef of pockets at the wheel at the handwheel nade mninum at the

i nsidp thereofy that is, at the side surface at a side of the first side
ol at e Is prpovided an inside swollen partion swollen beyond the friction
surface toward the first side pIaFé?laﬁ outer diameter of the first

i ni pl at e I's made snmall er than an inner dianeter of the inside

swol lfen portion , the cylindrical portion is provided at the braking

ratcet wheel, uméckértbdperateoriavitiad eatente and/|tihedhiookl ofotheohoadicchain
di splfaced fromthe inside swollen portion toward the first side plate, and
the ¢uter dianéﬂﬁrgocﬁeIQHécgétcﬁﬁqudning pl ate and driven menber which is

provided with the fricti T saLﬁrJiatCieona,rein”thlee S%Mlg-r-mgg%ri]oned construction,

‘uthe number of pockets at the handwheel 11 is six, but may be

- five. The minimum number of pockets means that the number of
' pockets is added by 1, in the case where, when the handwheel
; 11 is manually operated by the hand chain 100, variation in
; magnitude of manual power becomes larger to deteriorate the
% operability, thereby lowering the efficiency. The number of
* ] pockets depends on chain pitch of the hand chain, and, in the
present pitch of 23.5 pitch at a line diameter of 5 mm and
. 28.0 pitch of 23,5 pitch at a line diameter of 5 mm and 28.0
fpitch at that of 6 mm, the minimum number of pockets
j is five.

§ The driving shaft 7 is supported at one axial end
; to a bearing 23 provided at a gear cover 22 for coveriqg the
reduction gear mechanism 18 and at the other axial end to a

roller bearing 24 fitted into the shaft bore of the load

‘i sheave 3. In this case, a bearing may be provided at the
b ziwheel cover 25 for covering the handwheel 11 so that an

extending shaft portion of the driving shaft 7 may be

supported tothe bearing. .
Furthermore, it is preferable that in the

above-mentioned construction, the friction surfaces of the

_braking ratchet wheel 12 and driven disc 8 of the driven

-
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er dianeter of the cylindrical portion, whereby while enabling the

handwhdel
di.spl aded t owari
suppor fed to th

be madé¢
enabl i

g t he
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] snallerhln the size not only radlaé y _but also axially, thereby
G

be smaller in dianeter, the handwheel can be axially
the | oad sheave, in other words, the side plate
| oad sheave. Accordingly, the handwheel can

ain block to be mniaturiz and al so the driving shaft

§MBMbEF 10, with whuich the first and second ining plate 13
and 14 axially biased by forward screw movement of the

:handwheel Il come into frictional contact, are , as shown in

:iFig. 3, provided plated layers of nickel phosphate, nickel

fchromium, or chromium, of 8 to 20 micron thick, the plated

ﬁlayers being heat-treated to form friction control layers 26

:irespectively.

-

The frictidn control layers 26 each are not merely

'plated layer, but it formed by heat-treating the plated layer
:by a heating furnace at a temperature of 300 to 400 °C , or
at the austenite transformation point temperature of, for
‘example, 850°C of each member constituting the friction
surface, and by diffusing and permeating the plated layer
into the raw material of each member. Hence, the heat
treatment raises the surface hardness and improves the
attack resistance, and the coefficient of friction can be
controlled to a predetermined value.Mpreover, variation

between the products can be reduced, and, even when used for a

long time, the coefficient of friction of the friction

surface can be stably maintained to enable the braking
property to be prevented from deterioration after a long usu
and the stable use to be performed for a long time.

In addition, it is preferable that the friction
control layer 26 is provided also at the friction surface 13a ;

of the handwheel 11. 1In this case, a plated layer may be
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t'o be I'gss deflected, and the entire chain bl ock when no-|oaded can be

I'ess slpnted arld the handwheel is inertial-rotatable, whereby the hand
chain cpn be operated snoothly, rapidly, and without noises.

Accordijpgly to the invention as set forth in claim 3, the cylindrical

of the braking ratchet wheel = 23s~overlapped on the outer

peri phgry of the bearing for supporting therethrough the | oad sheave

to thejsecond side plate, whereby the braking paw engageable with the
teeth | at the cfbrnddi eal thertdmire s@nfeedofpltdcechdwimhdethd ], sikder, as
plate g0 that the handwheel al so can be displaced toward the same to that
t her ebyshkawibl imd itehe, dhai hossodl and wbetlr EAerayebaceadependently
| engt hfand the d |V|n shaf t to be reduced in, defgﬁitlon when, t he

porti or

ext ent

handwh
during

el

i s df9Rmed then gpumled gt £ LRt

the no"%ﬁ%nglated layer is provided on the entire surface of the

A bkh¢ ekikey 58 ekhat

boss 19. Or, a contact plate (not shown) provided with the
friction control layer is separately formed so as to be

integrally coupled with the boss 19 by riveting, a fixing method

-using adhesive, or the like. Thus, the friction control layer

26 is provided at the friction surface 19a of the handwheel
11, so that, when the mechanical brake 17 is released, thét
is, when the handwheel 11 is screwably backward moved to
release the operation of mechanical brake 17, such releasing

is smooth, thereby eliminating the inconvenience that the

‘friction surface 19a is caught onto the lining plate 13 ta

.cause not-releasing of the mechanical brake 17. Also, in the

;case where the plated layer is heat-treated at the austenite

‘‘transformation point temperature, it is preferable that the

‘plated layer is quenched with cold water or cold oil after

che heat treatment and thereafter is tempered at a temperature

"of 200to 500°C, normally 300 to 450 °C, so as to be formed

'to a martensite structure.

Next, explanation will be given on a second

“embodiment of the present invention shown in Fig.4. The

::second embodiment assembles an overload prevention device 30

“in the chain block of the first embodiment, in which the
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-Accgrding to the invention as set forth in claim4, the friction control

| aydqr - is provided at the friction surface, whereby, while forming the
Jinigng plate and of the lining raw material, the attack resistance of
‘theffriction surface is i nprovabl e and the coeff|C|ent of friction is

conffrol | abl e, whereby, even in |ong use, 2¢he
- 1% - coefficient of friction of the friction surface can be stabilized

andjthe braking property can be prevented from being varied after |ong use,
thegeby enabli % Sat bégl u?? 1s provriedref ' 9hforbr%lﬂ% ‘Wolder 31 screwably

mounted on the driving shaft 7 and comprising a flange 32
having at the inside a friction surface and a cylindrical
portion 33, to which a boss 19 of the handwheel 11 is
rotatably supported and to which a load setting and adjusting
member 34 is screwably mounted, between the flange 32 of the
brake holder 31 and the boss 19 is interposed a first friction
plate 35 and between the boss 19 and the load setting and .

adjusting member 34 is interposed a second friction plate 36,
Jr and between the second friction plate 36 and the load setting
and adjusting member 34 is interposed an elastic member.37
mainly comprising a disc spring, thereby forming the overload
prevention device 30.

In the above-mentioned construction, outer
diameters r of the flange 32 and friction plates 35 and 36,
of the elastic member 37 and load setting and adjusting
membef 34, and of the holder 38 interposed between the second

friction plate 36 and the elastic member 37 at the brake

" holder 31, are made smaller than inner diameters R of the
inside and outside swollen portion of the wheel 20 at the

handwheel 11, so that the overload prevention device 30 may

be contained within the plane of projection of both axial side

surféces at the wheel 20 of the handwheel 11.

Although the friction surfaces 35 and 35 may use

known friction plates, it is preferable to use the same lining
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Furthernore, according to the invention as set forth in claim5, in the
chai n1bl ock assenbling therein the overl oad prevention device si nce
the ofiter dianmeter of the flange and those of the friction plates

“and at the brake hol der are made spal |l er than the inner dianeter of
the ipside.swollen portion at the wheeT 25 5f the handwheel, t he
frictjon plates can be contained in the plane of projection of
t he eel at the handwheel whereby, while providing the overl oad
prevgntion devira@ maherhandebeghe 1ifalg fprdtwy I8 drrdudedt nhaxXindlchhaighh
and |[mniaturized as the whole. According to the invention as set
forth in clai mb6akethk outer dianeter of the el astic nenber , hol ding

pl ate and | oad setting d adj usting nenbe at the overl oad
prevention device i] thife GaBfledt %%aﬂf%ﬁ%rﬁhhér thiadndthg Triehéon

\Stlgjeactioﬁngtttgﬁg éﬁé%loag Pﬁeevmeennhaleorns cil;l(:"ivt',lhc%lh1ch| %he r1cr%1on plta%spkgn n8f

36 come into frictional contact, in other words, the
friction surface of the flange 32 at the brake holder 31 and
that of the holder 38 are , as shown in Fig.5, provided with
friction control layers 39 formed of plated layers of nickel

phosphate, nickel chromium or chromium, and of 8 to 20 micron

thick and heat-treated.

The friction control layers 39 each are not merely
the plate layer as the same as those 26 at the friction
surfaces of the mechanical brake 17, but are formed in such a
manner that the plated layer is heat-treated in a heating

. furnace at a tempearture of 300 to 400°C , or at the austenite
transformation point temperature of, for example, 850 °C of
the above-mentioned members for constituting the friction

surfaces, and diffused and permeated into the raw material of

each member, whereby the surface hardness can be raised and
attack resistance can be improved by the heat treatment and
also the coefficient of friction can be controlled to reduce
variatidn between the products.

It is preferable that the friction control layers
are formed also at the friction surfaces at both sides the

boss 19 of the handwheel 11.
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'mhereby[ whi |l e providing the overload prevention device,  the chain block
can efflectively be prevented fromincreasing in axial length due to the
overl ogd prevention device According to the invention as set forth
in clains _ oz 13 - 8 and 9, the manual
chain bl ock and | ever-type hoi st and tracafion machi ne each are provi ded at
the frjction surface of the overl oad prevention device with the friction
contro | ayer 39, whereby the coefficient of friction of the friction
surface is controllable g bgig fdesbied yrhyed 2aleRNsHaY! bBIfobRES CabYthe
the I dad setting and adjusting nenber can

entire surface of the hand wheel 11 for this purpose, but a

friction plate provided with the friction control layer may be
separately formed so that the friction plate may be integrally

coupled with the boss 19 by riveting or a fixing method with

adhesive.

The aforesaid embodiments both are applied to the
manual chain block which uses the handwheel 11 so as to
operate the hand chain 100 for driving the load sheave 3.
Besides this, they are applicable to a lever type hoist and
traction machine comprising , as the driving member a driving
gear 52 having at the outer periphery thereof teeth 51 and an
operating lever 54 having a driving pawl 53 engageable with
the teeth 51 at the driving gear 52 as shown in Fig.6.

The lever type hoist and traction machine shown in
Fig.6, as the same as the secodd embodiment shown in Fig. 4,
assembles an overload prévention device 60. The overload

prevention device 60 is provided with a brake holder 61

separate from the driving gear 52, a boss 55 thereof is
rotatably supported to a cylindrical portion 62 of the brake
holder 61, a first friction plate 64 is interposed between a
flange 63 of the brake holder 61 and the boss 55 of the
driving gear 52, a load setting and adjusting member 65 is

screwably mounted onto the cylindrical portion 62, between

the adjusting member 65 and the boss 55 of the driving gear
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|y be sgt, variation between the products is elimnated, and the
condition of the friction surface is never changed by attack of

n plates. Al so the hoist and tracation nmachine is not affected by
tfhereby ‘enabling the set value of %zagsnitting torque to be held to
er value for a long tinme. Hence, t | oad sheave is ensured to slip
verl oad nore than the set value on the basis of the prest

tting torque so as to effectively realize the overload prevention.

ng to thed? ni@ninbereesedta fegend friction 1platecbheapod ketveen the
ture of the plated. | ayer i sel.t0 gn st.enit e transfornption .

eﬁperatur%?% "$h€r16€{9?néf§Fﬁeégnﬁn rﬁlén%ﬂééaﬁﬁﬁﬁkﬂ% 3 4 Y5 e
lated laypinbels {60 PlAdhd |PHT1dice PidE&SEH n@Pfhg a friction

surface and an elastic member 68 formed mainly of a disc

-accur at
surfac
Jricti
rust,

spring.

In Fig.6, the brake holder 61, as the same as the
second embodiment, is screwably mounted to the driving shaft
7, and a mechanical brake is provided at the lateral side.

facing the first side plate, that is, at the left side in

Fig.6, and at the left side surface of the flange 63 at brake
holder 61 is provided a friction surface 63a coming in
frictional contact with the first lining plate at the
mechanical brake. |

The operating lever 54 is elongated and couples a
pair of lever plates 56 and 57 opposite to each other through
bolt. The lever plate 57 is rotatably supported through a
bearing member 70 to a brake cover 69 fixed to the first side

plate 1 and for covering the mechanical brake, and in the

vicinity of the supporting portion of lever plate 57 it
supported the driving pawl 53 through a pawl shaft 71 so as
to be capable of being positioned at three positions of hoist
and traction, lowering and releasing traction, and the
neutral, so that an operating lug 72 fixed to the axial end
of pawl shaft 71 is operated to switch the driving pawl 53 to

the three positions.

e
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perneaat
driven |
nore of
- 14 -

tine.
appare+t

d ontoythe raw material surface of the respective driving side and
| de nefppbers, whereby the surface hardness can be nade to be 600 or
Vickerg hardness . Accordingly, the attack resi stance and
trangmtting torque can be he_l%reef_fectively and for a long
These and ot her objects the invention wll becone nore
I n t% detail ed description and exanpl es which foll ow

In a third embodiment of the invention shown in
Fig.6, onto the entire surfaces of the brake holder 61,
driving gear 52 and holding plate 67 are formed plated layers
of nickel phosphate, nickel chromium or chromium and of 8 to
20 micron thick by means of electrolytic plating, and then
heat-treated for | to 2 hours at a temperature of 300 ° C by
a heating furnace, so as to form a friction control layer 73
of the surface hardness of Vickers hardness of 350 to 450.

Thus, the friction control layers 73 are formed at
the surfaces of the brake holder 61, driving gear 52 and
holding plate 67 at the driving side and opposite to the
friction plates 64 and 66, and can control the surface
condition, that is, the coefficient of friction with respect
to the surface of raw material as the same as the second
embodiment. Moreover, variation between the products can be
reduced and the adjusting member 65 is tightened to set a
transmitting torque, whereby the set value can properly be held,
an overload more than the set transmitting torque can ensure
a slip of the load sheave, and effective overload prevention
can be realized.

Moreover, the friction control layer 73 is not a
mere plated layer, but it is formed by heat-treating a plated
layer, whereby the surface hardness can be raised and the
coefficient of friction be lowered to that extent to be

constantly controlled. Hence, the transmitting torque can
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1t mﬁlh be ungerstood that the description is given by way of exanple only

and nqgt by of limtation. In the draw ngs: - Fig. 1is
a,partfial, lonjgitudinally sectional, view of a first enbodi ment of the
preseﬂt I nvengli on; Fig. 2 is ,an_enlarged sectional view of
a principal gortion of an enbodi ment in Wwhich a friction control | ayer is
provi fled at al{friction surface of a mechanical brake. Fig. 31is
an en| arged Sf@hb@ﬂél— AEBW- 2t e BPOL B t EXRIPY £r i APPEn WéDVedRdthdM pFodiibeEs
frictyon contljol layer, showng a principal portion only; Fig. 4

is a partialI)1sneﬂumdnbmmg|tudmndﬂsp the surface condition of the layer
73, that is, the coefficient of friction, can be prevented
from being varied due to attack of the first and second
friction plates 64 and 66, and is not affected by generation
of rust, thereby enabling the set transmitting +torque to be

held in a proper value for a long time.

The heat treatment of the above-mentioned plated
layer is performed by the heating furnace at a temperature of
300 °C . However, the plated layer may be heat-treated by
the heated furnace at a temperature 400 °C for 1 to 2 hours.
In this case, the surface hardness of the friction control

layer 100 can be Vickers hardness of 400 to 450.

Furthermore, the heat treatment temperature of the
plated layer, as the same as the second embodiment, may be
set to an austenite transformation point temperature of, for
example, 850 °C , of the raw material (structural steel)
constituting the brake holder 61, driQing gear 52 and holding
plate 67, and the plated layer is diffused and permeated into

the raw materiai, whereby the diffused and permeated layer
may form the friction control layer 73.

In this case, the heat treatment may be carried out
at the heating furnace, but is preferable to be done by high
frequency induction heating. Also, the plated layer 1is

preferred to bé quenched by cold water or cold oil after the

I
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. sectiondl view
Fig. 5 ifs an e%

enbodi ngnt  pnpvided at t he

"tevice Wth t
sectionbl Vi ey
principal pon

[ion and corresponding to Fig. 5; and
| lustration of the conventi onal

of a second enbodi nent of the present invention;
| ar ged sectional view of the '

principal portion of the

friction surface of an overload prevention |
Fig. 6 is an enl arged :

e friction control layer; . , _
of a third embodinent of >Phé present invention, show ng a
Fig. 7 1s

exanpl e, showi ng the

a schdmatic
rheat treatment and then tempered usually at a temperature of

probl em t her ei

?300 to 450 °C to be formed in martensite structure.

: Thus, the friction control layer 100 can have the
Esurface hardness of Vickers hardness of 600 or more, for
|example, 800 through 1000.

: The first and second lining plates used for the

mechanical brake in the third embodiment shown in Fig.b6, as

[the same as the first and second embodiments,
Also, in the third embodiment,

‘raw material respectively.
!the brake holder 61 and driving gear 52 can be smaller in

diameter. Accordingly, the operating lever 54 can further be

miniaturized and the brake holder 61,

operating lever 54 can be axially positioned to proximity to

driving gear 52 and

the first side plate.
Although several embodiments have been described,

they are merely exemplary of the invention and not to be

constructed as limiting , the invention being defined solely

by the appended claims.

use the lining_
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1is a nual

A first enbodi ment of the present invention shomn in Fig.
chai n bl ock having no overload prevention device, in which a

mpunting jshaft 4a for nounting a hook 4 is prOV|ded bet ween a pair of side

pl ates 1lJand

rotatbly supported bet ween the side platéd T and 2 thro

6, a dr| gﬁh f t, 7815 .l N erted into a shaft bore of tﬂnl
ﬁ

with onef aX|

2, a |oad sheave 3 engageabl e with a | oadlhistfheenHdsB@eri Replaced

T

aﬁﬂ@ dFFV|ng shaft 7 is |ntegrally cou riven

menber 10 conpr|3|ng a driven disc 8 and a cylindrical portion 9, a

handwhegl 11

o i oo, -
Se— —————

S

1. A manual hoist and traction machine provided with
first (1) and second (2) side plates, a load sheave (3)
supported between said first and second side plates

through a pair of bearings (5, 6), a driving shaft (7) for

with said driving shaft (7) and having a friction surface,

/ driving said load sheave (3), a driven member (10) coupled
{
!

and a driving member (11) screwably mounted to said

driving shaft and having a friction surface (19a) opposite

to the friction surface of said driven nember, and

provided between said driven member and said driving

member with a mechanical brake (17) having a braking
ratchet wheel (12) having at both axial sides friction
surféces and engageable at the outer periphery with a
braking pawl (16) and having first and second lining
plates (13, 14) interposed between the friction surfaces
of said driven member (10) and braking ratchet wheel (12)
'4. and between the friction surfaces of said braking ratchet

wheel (12) and driving member (11), said hoist and
traction machine including the construction that said
respective 1lining plates (13, 14) are formed of lining raw
material comprising heat resistant fiber, a friction

regulating agent and a bonding agent and provided with

performances of a coefficient of friction of 0.35 or more

at a surface temperature of 200°C of each of said friction

* c. L M H] *



‘strewalpl y nounted onto the one axial end of the driving Qsagﬂgem@?ﬁ}ktﬁged

cylindfical portion 9 of the driven nenber 10 are suppor |
ratchel wheel 12 and first and second Ilining plates 13 a B IE" jﬂ Fd
at both axial sides of the braking ratchet wheel 12, to

pl ate I's supported, through a paw Shaft ~16a and a paw spring 16b, -a
br aki ng pawl engageabl e wﬁﬁh te&th 15 at, the .braki tg e 2,
and the dri fé#%ﬁsér%eg”%& Pf, sﬁlgklir}éuﬁﬂ c%%t\%%elé%?%rgéﬁ:%g
pawl 16 and roof first, and second |ini sl 3 e d 4o a
mecharnji cal ‘%}:hg:lf’gﬁﬂ.&lgﬂrt 8?%?&?’15{'1?&@ %:tr%g}ggg a % de of the cg}lri Vi ng

Feduct] on geareY e e e o e e P koo S0
90 to 120, compressive strength of 15 (Kgf/mm2) or more,
and the maximum strain of 12 (19~ 3mm/mm) or more.

2. A hoist and traction machine according to claim
1, wherein said driving member comprises a handwheel (11)
provided with a wheel (20) and boss (19) screwably mounted
to said driving shaft (7) and a hand chain (100)
engageable with said wheel of said handwheel (11), the
side surface of said boss at the mechnical brake side has
~a friction surface, said wheel has the minimum number of
pockets (20a) for receiving therein horizontal links of
said hand chain and said wheel has an inside swollen
portion swollen at an inside portion thereof toward said
first side plate beyond said friction surface, said hoist
and traction machine including the construction that:
an outer diameter of said first lining plate (13)
' is smaller than an inner diameter of said inside swollen
portion at said wheel;
said braking ratchet wheel (12) is provided with

a cylindrical portion extending from the outer periphery

of said ratchet wheel (12) toward said éide plate, at the

outer periphery of said cylindrical portion are provided

teeth with which said braking pawl comes into contact,

]
1

said teeth are displaced toward said first side plate with

-

RN O i




S T

that an endl ess ThiSteecita iBgenk) €gageabl e wth the handwheel

- 16 -

.driving florce is
t he nechani cal brake
gear nechani sm 18, wher eby 7a 1*bad can be hoisted through the

reductio
| oad chaj n

11 is.0 ably drive the handwheel 11 and a
( the driving shaft 7 through operation of

| oad shegve 3 can be driven through the

enbodi meht (?%%ee$$eeabj lé'}ﬁ)‘\%r?t he l?[geq-; %Ibex.ﬁé'for? at said whedl® &h§St

outer dimeters of said second lining plate (14)

and driven member provided with said friction surface and

made smaller than an inner diameter of said cylindrical

portion (21) of said braking ratchet wheel.

3. A manual hoist and traction machine according to
claim 2, wherein said c¢ylindrical portion (21) at said

braking ratchet wheel (12) is overlapped on the outer

- periphery of a bearing (6) for supporting therethrough a

load sheave (3) to said first side plate.

4. A  manual hoist and traction machine according to
claim 2, wherein at the friction surfaces provided at at
least said driven member (10) and braking ratchet ﬁheel
(12) among said friction surfaces with which said first
and second 1lining plates are axially biased by forward
screw movement of said handwheel so as to come into
frictional contact are provided friction control layers
(26) comprising plated layers, said plated layers being
heat-treated respectively. |

5. A manual hoist and traction machine according to
claim 1, wherein said driving member comprises a brake
holder (31) screwably mounted to said driving shaft and
having a cylindrical portion (21) and a flange (32) having
at the inside thereof a friction surface, a handwheel
having a boss having at both axial sides thereof friction
surfaces and an inside swollen portion and rotatably

supported to said cylindrical portion of said brake holder

) c L M S *



is"so consfructed that in the manual chain block the Rgndpheek peenkipiead e

made snmal |l pr in dianmeter, displaced at the axial posi
first side plate 1, and reduced not only in a radi al ijmlﬂ Eo in
an axial lIlengt hwhereby, while the chain plock can be

whol e, def]l ecti on caused by a | oad acati on the handwheel 11 can be

reduced and tpg )'eg arﬁ g%g cﬁ%gﬁkgnggggaggg-bgeﬂedsagan Randehael ,anteyd.

In detail{ the and insi de surface of a boss

19 with af frigaign éyigﬁgglggf 8 p@ﬁ eogshanbz-gkénhaqaabrnuat setreRiabillye
boss 19 ijs axially swollen owa % e flrst side plate 1 wth respect to

the boss [19, mbuntée waeeioa@rtg@etgﬁ ar gn@r oydgastihg mnenbem,nuaberiast
pockets 20a for receiving therein Iateral | i nks of the hand

friction plate (35) is interposed between said flange of
/ said brake holder and said boss of said handwheel, a

second friction plate (36) is interposed between said boss
l and said 1load setting and adjusting member, and a holding

plate and an elastic member are interposed between said
: second friction plate and said load setting and adjusting
member, thereby forming an overlocad prevention device

(30), and outer diameters of said flange at said brake

holder and first and second friction plates (35, 36) are

s SR

made smaller than an inner diameter of said inside swollen
portion at said handwheel.

6. A manual hoist and traction machine according to
claim 5, wherein the outer diameter of said elastic member
(37), holding plate (38) and load setting and adjusting
member (34) at said overload prevention device (30) are

made smaller than the inner diameter of a swollen portion

3

at the an axially outside surface (20), and said overload
prevention device (30) is contained within the plane of
projection of both said axial surfaces at said wheel of
said handwheel.

7. A manual hoist and traction machine according to
: claim 5, said friction surfaces of at least said flange of

said brake holder and holding plate among said friction

A



¢hain, a puter dlﬂﬂEME&}ﬁgBe ‘gcket is made snaller, as shown in Fig.2,
an outer ianeter i'rst lining plate 13 in contact with the
friction purface 1 guﬁyﬂ %I | er than an inner dianeter R of the inside
swol | en ortion o rtion 20, lhe br aki ng ratchet whee
- 17 - 12 is provided a cylindrical portlon 21 extending fromthe outer
periphery t hesepfadoyey Q%ﬂf\ﬁ?icgﬁdséﬂfaf’ers"t anghd OVE&daR®i NErL6tibr oplate
peri phery of thebearing 6, a e

come into frictional contact are provided with friction

control layers comprising heat-treated plated layers.

8. A manual hoist and traction machine according to

claim 1, wherein said driving member comprises a brake

| holder (61) having a cylindrical portion (62) and

l screwably mounted to said driving shaft and having a
/ cylindrical portion and a flange having at the inside
surface a friction surface, a driving gear (52) _which has

!

| a boss (55) having at both axial sides friction surfaces,

’ and teeth positioned at the outer periphery; and an
operating lever having a driving pawl engageable with said
teeth at said driving gear, to said c¢ylindrical portion
(62) of said brake holder 1is screwably mounted a load .
setting and adjusting member, between said flange (63) of
said brake holder and the boss. of said driving gear is
interposed a first friction plate (64), between said boss
of said driving gear and said load setting and adjusting
member is interposed a second friction plate (66), and

between said second friction plate (66) and said load

setting and adjusting member (65) are interposed a holding
plate (67) having a friction surface and an elastic member
(68) to thereby form an overload prevention device, and at

the friction plates of said flange at said brake holder,

driving gear, and holding plate, are each provided with a

friction control layer formed of a plated layer which is

heat~-treated.

* [ L M S *



sout er perijphery of the cylindrical portion 21 are provided teeth 15
engageabl ¢ with the braking paw 16, the teeth 15 are displaced toward the
| oad sheaye 3 with respect to the inside swollen portion of the wheel
‘portion 2P, an outer diameter r[err] of _ t4¢ second lining plate 14 and
that r3 ofthe driven disc 8 at the driven meber 10 are nmade smaller than
an inner| di aeter of A Rgfy. %1 WY1 ;{a)réfé&h?én afischDRef | 48Eoraifgsegand
lining pljates 13 and 14 are forne the following lining raw materi al .

| n other fwor g afme d, Nivitbrein rfvéaefd al eyigi a1 eSchetbol I epagént ehbheara
frictionjregulating agent and a bondi ng agent, and has the performance of
a coeffigi entfoxmed icd imitkel phbsphatd). Gliakel clurdmium) oenphranium. of

200[ err] € of the respective
10. A manual hoist and traction machine according to

claim 8, wherein the heat treatment temperature of said
plated layer is set to an austenite transformation point
temperature of raw material of each of said brake holder,
driving gear and holding plate, and said plated layer is

diffused onto the surface of said each raw material.

Sheet Has Reen Reﬁaced
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friction sjurfaces, hardness (HRS) of 90 to 120, conpressive strength of
1500 (kg/gmerr]) or nore, and the maxi num strain of 12 (10[err] mi M) or

mor e.

1, the nu

and drive
outer dia

di anet er

SO

—

In greater detail, in the first enbodi nent shown in Fig.

er of pockets at the handwheel 4% ks six, the outer dianeters
rferr] thfough r[err] of the first lining plate 13, second lining plate 14

disc 8 at the CMANGNL BODST AND, TRAETEQNaMACBIM&chot her, the
ters r[err] through r[err el ng nade smal |l er than an inner

of the inside ABSTRACT OF THE DISCLOSURE

The invention relates to a manual hoist and
traction machine wherein an outer diameter of a first
lining plate (13) constituting a mechanical brake is made
smaller than an inner diameter mainly of a driven disc at
a wheel of a handwheel (11), outer diameter of a second
lining plate (14) and a driven disc are made smaller than
an inner diameter of a cylindrical portion of a braking
ratchet wheel (12), and the first and second 1lining plates
(13, 14) are formed of lining raw material having
performance of compressive strength of 15(Kgf/mm2) or more

and the maximum strain of 12(10”3mm/mm) or more.

Sheet Has Been RTlaced
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+-18 - swf)l | en portion at the wheel portion 20 and smaller than an outer
di anet er of [ the bearing 6. The heat resistant fiber constituting
the first and second lining plates 13 and 14 uses i.norganic fiber, such
as, glass/fiber;, rock wool, metallic fiber, ceranic fiber, and carbon
fiber; or organic fiber, su'"ITas al anode fiber, acrylic fiber, or phenol
fiber. The friction regul ar i Ag;s 8RR Has Bets RS laqa:bwder or whi skers conpri sing
metal , such as, iron, brass, or al um num inorganic salt,
such as, sul fate bari um sul m m carbonate, or potassium

titanium or inorganic materla S, graphlte or car bon; lé

FIG. |
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,Lr organic

material, such as, rubber, fluororesin, high nolecular phenol
resin, or

ashew dust; and further the bonding agent uses binder of resin
material, guch as, phenol resin, denatured phenol resin, polyimdo resin,
‘epoxy resip, CaShEMIFESIn or melanmme—rest: The heat resistant

fiber is used as the aggregat g,.. & tlon regul ati ng agent and
bondi ng agent are m xed in the (volunme 9:
heat resigtant fiber: 28 to 35 mriﬂ ﬁ - friction regul ating
agent: 20jto 37 (V% ent 35 to 45 (V9.

The lining raw material is nolded to the lining plates 13 and 14 and //

pressuri zed and heated. The lining plates 13 and 14 each nol ded by m xing
the materfials in the

| FIG. 2
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- 19 - abovefnentioned ratio to be pressurized and heated obtain the

fol | ow ng perfformances: hardness (HRS) : 90 to 120

bendi ng stren th (Kgf/m’r{err]) 9 to 15 maxi mum strain (10[err]
minmy) : 12t corrpresswe strength (Kgf/mferr]) : 15 to 20
coefficient o ction (200[e

when t he abo e-nentioned perfor
brake liningfof resin

SheeﬂiaBBeem I n addi ti on,
l“ m Hd With that of the usual 3

7/



series of non-asbestors. especially the conpressive strength 1is stronger
by 15 to 20 % which is obtai ned becausethe ratio (V9% of heat resistant

fiber and bonding agent is 63 to 80 %.to be Iarger than the ratio of usual
brake lining and then nol ded by bei H 2 i d heated. Such

performance can mniaturize the lini ] d 14 at the nechanica
brake 17 which are tightened toward t s il 8 by forward screw
novenent of the handwheel 11 and have the function to transmt the drivin fi/

4’._.

force to the driving shaft 7. Accordi ngly, since the lining plates
13 and 14 each are reduced in dianmeter nore than the inner dianeter R of
the -"inside swollen portion of the wheel 20 at the handwheel 11, the
handwheel 11 can be smaller in dianmeter. Mreover, in the enbnodi nent
shown in Fig. 1, the cylindrical portion 21 of the braking ratchet wheel

12, as the above-nentioned, is overl apped

FIG. 4
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on the outer periphery of the bearing 6 so that the braking

-. 20 - paw 16 engageable with the teeth. 15 at the cylindrical portion
21 can be displaced toward the first—side—ptate1l, whereby together with
this construction, the handwheel 11 can_ be naqp smal ler in dianeter and

also its axial position can be Thigp n Repl foximty to the side plate‘%z
In brief, the first lining plat _ oss of braking ratchet whee
12 can be contained in the plane _ of the inside é{

FIG. 5
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e

surface of'theémheel 20 at the handwheel 11, thereby enabling the chain
bl ock to be retluced in axial length to that extent Thus, since
“t he handwheel {11 can be miniaturized and di spl aced at the axial position

.thereof toward the side plate, the chain b#UckﬁﬁmT%ﬁr+ﬁ+ﬁf&ﬂrlzed as a
whol e. Moreover, the handwheel 11 can be axi ned at the é{
side-plate sjde, that is, near the bearing te 1, whereb
when the handwheel 11 is driven by the hand- |ng shaft 7,
even when subjected to a |arge hoisting | oad, ai ned from
defl ection apd stable hoisting operation can be perforned Al so, the
entire chainf block can be |less stanted in the no-load state, so that,
when the hand chain éFU]?Eiop ated to rotate the handwheel 11 in the
no-| oad state, the hand [ 00 can be prevented fromcomng into
contact with the wheel cover 25 and snoothly operated,
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t hereby reducing:noi ses. Al so, the handwheel 11, whenrotated by thgsdfanes:
chain 100, can be inertia-rotated, thereby enabling the handwheel 11

rotated by the hand chain 100 to - 21 -
qui ckly operate to that extent, and the hook of the load chain 110 to be
qui ckly lifted. In addition, ip the above-nentioned construction,

the nunber of pockets at the handwheell f1 s six, but may be five. The

m ni nrum nunber of pocket S g& RHB &ﬁ%@%&dﬁ Mﬂgﬁfﬁﬁs i s added by 1,
]

in the case where, when e

The present invention relates to a manual hoist and
traction machine, and more particularly to a manual hoist
and traction machine which is provided with a manual driving
member mainly comprising a handwheel and with a mechanical
brake operated by the manual driving member so that the
manual driving member operates to rotatably drive a load
sheave to hoist, haul, or lower a load, or to release

traction thereof.

' The conventional manual chain block, one of the
manual hoist and traction machines, has been well-known as
disclosed in, for example, the Japanese Utiliﬁy Model
Publication GazettéENo. Sho 54-39231.

The manual chain block disclosed in the  above
Gazette is 'sg "constructed ‘that a driving shaft is supported
between side plates through a pair of bearings; a load sheave
in association with the driving shaft through a reduction
gear mechanism is rotatably supporﬁed to the driving shaft,
a driven member having at one side thereof a driven disc is
‘coupled with the driving shaft, a boss of a handwheel is
screwably mounted thereto, and a braking ratchet wheel
engageable with a braking pawl and a pair of lining plates
positioned sandwiching therebetween the braking ratchet

wheel, are supported at the outer periphery of a cylindrical

AN NA
v

LT This is the replacement shee
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11 is manual |y operated by the hand chain 100, variation in magnitude of
manual power becones |arger to deteriorate the operability, thereby

| owering the efficiency. The nunber of pockets depends on chain pitch of
the hand chain, and, in the present pitch of 23.5 pitch at a line dianeter
of 5 mnmand 28.0 pitch of 23,5 pitch at- a line dianeter of 5 nmand 28.0
pitch at that of 6 nm the m ni num nunber of pockets is five. The
driving shaft 7 is supported at one axial end to a bearing 23 provided at
a gear cover 22 for covering the reduction gear nechanism 18 and at the
other axial endgtti®m ofol Itdre bdarivgn 2nemheed isa othidd shiapsepdrembershe

| oad sheave 3. I.n this case, a b i be provided at .the eel, cover
25 for covertMFitiHetRaRAd anigaggggégﬁjfkqhandpc8a1n engaging with the

handwheel is adapted to operate for rotatably driving the

. driving shaft through the mechanical brake and drive the load
sheave to hoist a load or release the mechanical brake to
lower the hoisted load.

The manual chain block constructed as the
above-mentioned, however, uses a usual lining plate
commercially available as a brake lining for a bicycle or the |

~like for the lining plate to be used in the mechanical
brake. Therefore, a diameter of the lining plate is made
approximately equal to that of the handwheel at the Handwheel
and opposite to the side surface of the wheel.

The brake lining generally used for industrial
machines, even when it is the most superior in property, may

- have a coefficient of friction of 0.20 or more at a friction
surface temperature of 200 °C in consideration its function,
and compressive strength may be 1000 (kg/cm?) at the largest
and the maximum strain about 8 (10°® mm/mm), which will
comply with the provisions of Japanese Industrial Standard.
When the usually commercial product is used for the
mechanical brake at the manual chain block, in consideration
of performance and quality, the lining plate is made larger
in diameter, the friction surface of the wheel opposite to the

lining plate increases in area and decreases in surface

This is fhe replacement sheel
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extendi ng shaft portion of the driving shaft 7 nmay be supported tothe

beari ng.

above-nenti oned constructi on,

Furthernore, it is preferable that in the

wheel 12 and driven disc 8 of the driven

- 22 - nmenber

axially biased by forward screw novenent3zof the handwheel 11 cone into

frictional

contact, are , as shown in

pressure, so tat the mechanical brake is adapted to operate
corresponding to a hoist load without hindrance.

Meanwhile, the manual chain block has recently been
required to be small-sized from simplicity in handling, which
is realized by improving the quality of material of each.
component to raise its durability. However, the handwheel is
limited to its diameter from a limit to a diameter of the
lining plate, thereby being restricted in its miniaturization.

Also, the axial position of the handwheel needs to be set at.

~ the axially outside of the mechanical brake so that the axial

. size of thé handwheel also is limited in the miniaturization

thereof. When the handwheel is axially outwardly positioned,
a distance between the mounting portions of the handwheel and
bearing for supporting the driving shaft to the side plates,
so that, when the handwheel is driven by the hand chain, the
driving shaft is easy to deflect due to a load acting on the
handwheel. Hence, in some cases where the hand-chain is
forcibly operated, the problem is created in that the driving
shaft is deformed. Also, in the no-load state where a hook at
the load chain engaged with the load sheave hangs no load and

the load sheave is not affected by the load, the body of chain

block, as shown by the two-dot chain line in Fig. 7 which
illustrates a prior art arrangement, 1is slanted due to

weight of the hand chain engageable with the handwheel,

~ whereby, when the hand chain 100 is operated to rotate

the handwheel 101, not only the hand chain 100 comes

the.friction surfaces of the braking ratchet

10, with whuich the first and second ining plate 13 -and 14

This is the replacerem sheet
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Fig. 3, provided plated | ayers of nickel phosphate, nickel chromum or
chromum of 8 to 20 mcron thick, the plated |ayers being heat-treated to
formfriction control layers 26 respectively. The friction
control layers 26 each are not nmerely plated layer, but it forned by

heat-treating the plated |layer by a heating furnace at a tenperature of
300 to 400 [err]C, or at the austenite transfornmation point tenperature

of, for
sur f ace,
mat eri a
har dness
friction

exanpl e, 850[err]C of each mehber constituting the friction
and by diffusing and perneating the plated layer into the raw
of each nenber. Hence, the heat treatnent raises the surface
and inproves the attack resistance, and the coefficient of
canilmto contact with a wheel cover 103 at the chain block body

102 so as to generate noises, but also resistance is generated
against the operation of hand chain 100. Hence, there is no
inertia resistance of handwheel 101 caused by the operation
of hand chain 100, so that the hand chain 100 cannot quickly
rotate the hand wheel 101, thereby creating the problem in
that the hook of the load chain cannot be lifted rapidly.

An object of the present invention is that in the
manual chain block mainly having the handwheel, the number
of pockets thereof can be minimized and also the wheel of
the handwheel is lapped on the mechanical brake so that the
handwheel can be axially positioned in proximity to a side of
the side plate for supporting the load sheave and moreover a
diameter of the wheel can be small so as to enable the chain
block to be miniatu;ized.

Another object of the present invention is that in
the manual hoist and traction machine including the
above-mentioned manual chain block, the friction surface of
the mechanical brake or an overload prevention device is
improved to stabilize the performance thereof.

" In order to attain the above-mentioned objects, a
manual hoist and traction machine which is provided with
first and second side plates, a load sheave supported

therebetween through a pair of bearings, a driving shaft for

This .i9 the replacemsnt sheet
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controlled to a predeterm ned val ue. Moreover, variation between the
products can be reduced, and, even when used for a long tine, the
coefficient of friction of the friction surface can be stably maintained
to enable the braking property to be prevented fromdeterioration after a

long usu and the stable use to be perfornmed for a long tine. In
addition, it is preferable that the friction control layer 26 is provided
also at the friction surface 19a of~ the handwheel 11. 1In this case, a

pl ated | ayer may be - 23 -

driving the load sheave, a driven member coupled with the
driving shaft and having the friction surface, and a driving
member scfewably mounted on the driving shaft and having a
friction surface opposite to that of the driven member, and
which is also provided between the driven member and the
driving member with a mechanical brake having at both axial
sides thereof the friction surfaces and the outer peripheral
~portion with which a braking pawl is engageable, and first -
and second lining plates interposed between the friction
surfaces of the driven member and braking ratchet wheel and
between the friction surfaces of the braking ratchet wheel and
driving member respectively, is characterized in that the
lining plates each are formed of a lining raw material
comprising heat-resistant fiber, a friction regulating agent
and a bonding agent, and having the performance such that,
g when the mechanical brake operates due to fqrward screw
; movement of the driving member, the raw material having a
: friction coefficient of 0.35 or more at a temperature of
200°C of the respective friction surfaces, compressive
strength of 15( kgf/mm?) at hardness (HRS) of 90 to 120 , and
. the maximum strain of 12(10°® mm/mm) or more.
The present invention is further characterized in
. that at the manual chain block in which the driving member
comprises a handwheel provided with a wheel and a boss

screwably mounted to the driving shaft and with a hand chain
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formed on the entire surface of the handwheel .11, but, as shown in Fig.3,
the boss 19 and wheel 20 may be i ndependently forned and then coupled with
arivet 80 or the like, so that the plated |layer is provided on the entire
surface of, the boss 19. O, a contact plate (not shown) provided with-the
friction control layer is separately formed so as to be integrally coupled
with the boss 19 by riveting, a fixing ®ethod using adhesive, or the liKke.
Thus, the friction control layer 26 is provided at the friction surface
19a of the handwheel 11, so that, when the nechanical brake 17 is

rel eased, that is, when the handwheel 11 is screwably backward noved to
rel ease the operation of nmechanical brake 17, such releasing 1is snooth,

ther eby eli”%ﬂ%gég%ﬁpg MQQHPVEﬁLeQ%%éf“%ft@ﬁe handwheel, a friction
surface is provided at the side surface of the boss at the
mechanical brake side ; the wheel has pockets in the minimum
number for receiving therein horizontal links of the hand
chain and is provided at the inside surface with an inside
swollen portion swollen from the friction surface toward the
first side plate, and furthermore, an outer diameter of the
first lining plate is smaller than an inner diameter of the-
inside swollen portion at the wheel, the braking ratchet
wheel is provided with a cylindrical portion extending from
the outer periphery thereof toward the first side plate, the
cylindrical portion is provided at the outer periphery
thereof with teeth engageable with the braking pawl, and the
teeth are displaced toward the first side plate with respect
to the inside swollen portion of the wheel, and furthermore
outer diameters of the second lining piate and driven member
with the friction surface are made smaller than the inner
diameter of the cylindrical portion at the braking ratchet -
vheel.

The cylindrical portion at the braking ratchet
wheel is preferable to be oveflapped on the outer periphery
of the bearing supporting the load sheave to the first side
plate. Also, it is preferable that, among the friction
surfaces with which the first and second lining plates come

into frictional contact because they are axially biased by
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friction surface 19a is caught onto. the lining plate 13 to cause

not -rel easi ng of the nechanical brake 17, Also, in the case where the
plated | ayer is heat-treated at the austenite transfornmation point
tenperature, it is preferable that the plated |ayer is quenched with cold
water or c¢cold oil after the heat treatnment and thereafter is tenpered at a
tenperature of 200 to 500[err]C, normad I% 300 to 450[err]C, so as to be
formed to a martensite structure. Next, explanation wll be
given on a second enbodinent of the present invention shown in Fig.4. The
second enbodi nent assenbles an overload prevention device 30 in the chain

bl ock of theefiggtdeERadd feRhov el 6/F t4®e handwheel, the friction
surfaces provided on at least the driven member and braking
ratchet wheel are each provided with a friction control layer
plated and heat-treated.

Furthermore, the present invention is still further
characterized in that in the manual chain block wherein the
the driving member comprises a brake holder screvably mounted
to the driving shaft and having a flange having at the inside .-
surface a friction surface and a cylindrical portion, a
handwheel having a boss having at both axially side surfaces
the friction surfaces and an inside swollen portion and
rotatably supported to the cylindrical portion at the brake
holder, and a hand chain engageable with the handwheel; a
load setting aﬁd adjusting member is screwably mounted to
the cylindrical portion of the brake holder, a first friction
plate is interposed.between the flange of the brake holder and
the boss of the handwheel, a secoad friction plate is
interposed between the bosg and the load setting and
adjusting member, and a holding plate and an elastié member
are interposed between the second friction plate and the load
setting and adjusting member to thereby form an overload
prevention device, and also the respective outer diameters of
the flange at the brake holder and first and second friction
plates are made smaller than the inner diameter of the

inside swollen portion at thé handwheel.
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- 24 - handwheel 11 is provided with a brake:-holder 31 screwably

nmounted on the driving shaft 7 and conprising a flange 32 having at the
inside a friction surface and a cylindrical portion 33, to which a boss 19
of the handwheel 11 is rotatably supported and to which a |oad setting and
adjusting nenber 34 is screwably nounted, between the flange 32 of the
brake holder 31 and the boss 19 is intemgpoesed a first friction plate 35
and between the boss 19 and the | oad setting and adjusting nenber 34 is

i nterposed a second friction plate 36,

It is preferable that in the overload prevention
device , the respective outer diameters of the elastic member,
holding plate and load setting and adjusting member are made
smaller than the inner diameter of the axially outside
swollen portion at the handwheel and the overload prevention
device is adapted to_be contained in a plane of projection of
both the axiélly side surfaces at the wheel of the handwheel.

Also, it is preferable that, in the manual heist and
traction machine provided with the overload prevention
device, at the friction surfaces of at least the flange at
the brake holder and of the holding plate among the friction
surfaces with which the first and second friction plates come
into frictional contact is provided a friction control
layer formed of a heat-treated plated layer.

The present invention is yet further characterized
in that in a lever type hoist and traction machine,
the driving member comprises a brake holder screwably mounted
to the driving shaft and having a flange having at the
inside surface the friction surface and a cylindrical portion,

a driving gear having a boss having at both axial side
surfaces friction surfaces and teeth positioned at the outer
periphery, and an operating lever having a driving pawl
engageable with the teeth at the driving gear, an overload
setting and adjusting member is screwably mounted to the

cylindrical portion at the brakeiholder, a first friction
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and between the second friction plate 36 and the |oad setting and

adj usting nenber 34 is interposed an elastic nenber 37 nmainly conprising a
disc spring, thereby form ng the overload prevention device 30.

In the above-nentioned construction, outer dianeters r of the flange 32
and friction plates 35 and 36, of the el astic member 37 and | oad setting
and adjusting nmenber 34, and of the holoder 38 interposed between the
second friction plate 36 and the.elastic nmenber 37 at the brake hol der 31,
are made smaller than inner dianmeters R of the inside and outside swollen
portion of the wheel 20 at the handmheel 11, so that the overl oad

SR T R T s e
Al though tQﬁdfEhEtBQQSSHEf@Eng§Pva£ gaf®Ya Usscond friction plate is
interposed between the boss of the driving gear and the load
setting and adjusting member, and a holding plate having the
friction surface and an elastic member are interposed between
the second friction plate and the load setting and adjusting
member to thereby form an overload prevention device, and
also the respective friction surfaces of the flange at the
brake holder, driving gear and holding plate are provided a
- friction control layers each formed of a heat-treated plated
layer.

Also, it is preferable that in the aforesaid lever
type hoist and traction machine, the plated layer at the
friction control surface is formed of nickel phosphorus,
nickel chromium, or chromium, and that the heat-treatment
temperature of the plated layer is set to an austenite
transformation point temperature at the respective raw
materials of the brake holder, driving gear and holding plate
provided with the layer and the plated layer being
diffused onto the surface of each raw material.

Therefore, according to the invention as set forth

in claim 1, the first and second 1lining plates of the
mechanical brake are formed of the above-mentioned lining
raw material, whereby an outer diameter of the respective

lining plates can be smaller.
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known friction plates, it is preferable to use the sane |ining

- 25 - raw material as the lining plates 13 and 14 at the nechani cal
brake 17. In this case, it is preferable that the friction
surfaces of the nenbers with which the friction plates 35 and 36 cone into
frictional contact, in other words, the friction surface of the flange 32
at the brake holder 31 and that of the holder 38 are , as shown in Fig.5,
provided with 10 -

Accordingly, when the present invention is applied to the
manual chain block having a handwheel according to a first

example, the handwheel can be smaller in diameter thereof
to thereby enable the chain block to be miniaturized as a

whole.

Also, according to the invention as set forth in
claim 2, in the manual chain block provided with the handwheel,
a friction surface is provided at the side surface
of the boss of the handwheel at the mechanical brake
" side, the number of pockets at the wheel at the handwheel
made minimum, at the inside thereof, that is, at the side
surface at a side of the first side plate is provided an
5 inside swollen portion swollen beyond the friction surfhce
toward the first side plate, an outer diameter of the
first lining plate is made smaller than an inner diameter
of the inside swollen portion , the cylindrical portion is
provided at the braking ratchet wheel, the téeth are provided
at the cylindrical portion and displaced from the inside
~swollen portion toward the first side plate, and the outer
diameters of the second lining plate and driven member which
_is provided with the friction surface are made smaller than
the inner diameter of the cylindrical portion, whereby while
enabling the handwheel to be smaller in diameter, the
handwheel can be axially displaced toward the load sheave, in

. other words, the side plate supported to the load sheave.
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friction control layers 39 forned of plated |ayers of nickel phosphate,

ni ckel chrom umor chromum and of 8 to 20 micron thick and heat-treated.
The friction control |ayers 39 each are not nerely the plate |layer as the
same as those 26 at the friction surfaces of the nechanical brake 17, but
are formed in such a manner that the plated |ayer is heat-treated in a
heating furnace at a tenpearture of 300 to 400[err]C, or at the austenite
transformation point tenperature of, sfjor- exanple, 850 [err]C of the
above-nenti oned nenbers for constituting the friction surfaces, and

di ffused and perneated into the raw material of each nenber, whereby the

surface hardness can be raised and_ attack resist&nce Cﬁp be,inPEoved by
the heat trd@GREingly, diheo thiaadwheel Gahibeimaqe csra3nleaniBetlenttasi ed

to reduce not only radially but also axially, thereby enabling the
chain block to be miniaturized and also the driving shaft
to be less deflected, and the entire chain block when
no-loaded can be less slanted and the handwheel is
inertial-rotatable, whereby the hand chain can be operated
smoothly, rapidly, and without noises.

Accordingly to the invention as set.forth in claim
3, the cylindrical portion of the braking ratchet wheel

is overlapped on the outer periphery of the bearing for
. supporting therethrough the load sheave to the second side
| plate, whereby the braking pawl engageable with the teeth
at the cylindrical portion can be displaced toward the
side plate so that the handwheel . also can be displaced
toward the same to that extent, thereby enabling the
chain block to be further reduced in axial length and the
driving shaft to be reduced in deflection when the
handwheéi is driven, and the chain block as a whole can be
less slanted during the no loading.

According to the invention as set forth in claim 4,
the friction control layer is provided at the friction
surface, whereby, while forming the lining plate and of
the lining raw material, the attack resistance of the
friction surface is improvable and the coefficient of

friction is controllable, whereby, even in long use, the
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variation between the products. It is preferable that the
friction control layers are forned also at the friction surfaces at both
sides the boss 19 of the handwheel 11. -
26 - In this case, a plated |ayer may be forned at the entire
surface of the hand wheel 11 for this purpose, but a friction plate
provided with the friction control |ayer may be

-12 -

coefficient of friction of the friction surface can be
stabilized and the braking property can be prevented from
being varied after long use, thereby enabling stable use to
be performed for long use.

Furthermore, according to the invention as set forth
in claim 5, in the chain block assembling therein the overload
prevention device. since the outer diameter of the
flange and those of the friction plates and at the
brake holder are made smaller than the inner diameter of
the inside swollen portion at the wheel of the handwheel,

the friction plates can be contained in the
. plane of projection of the wheel at the handwheel
whereby, while providing the overload prevention device
the handwheel can further be reduced in axial length and
miniaturized as the whole.

According to the invention as set forth in claim 6,

the outer diameter of the elastic member , holding plate.

and load setting and adjusting member at the overload
prevention device are made smaller than the inner
diameter of the wheel and the overload prevention device -

is contained in the plane of projection at the wheel,
whereby, while providing the overload prevention device,
the chain block can effectively be prevented from increasing
in axial length due to the overload prevention device

According to the invention as set forth in claims

This 3 the reptacenam sheel



separately fornmed so that the friction plate nmay be integrally coupled
with the boss 19 by riveting or a fixing nmethod with adhesive.

The aforesaid enbodi nents both are applied to the manual chain bl ock which
uses the handwheel 11 so as to operate the hand chain 100 for driving the
| oad sheave 3. Besides this, they are applicable to a | ever type hoist and
traction machine conprising , as the driving menber a driving gear 52
havi ng at.the outer periphery thereof3tqgth 51 and an operating | ever 54
having a driving paw 53 engageablé\ﬁtrl the teeth 51 at the driving gear
52 as shown in Fig.6. The | ever type hoist and traction machine
showmn in Fig. 6, as the sane as the second enbodi nent shown in Fig. 4,

assenbl es arg oy | Padt ReCwaRN Af¥]FebGBckThtPVREVERdtype hoist and
tracation machine each are provided at the friction surface
of the overload prevention device with the friction control
layer 39, whereby the coefficient of friction of the friction
surface is controllable to be a desired value, a transmitting
torque by the load setting and adjusting member can
accurately be set, variation between the products is
eliminated, and the surface condition of the friction surface .
is never changed by attack of friction plates. Also
the hoist and tracation machine is not affected by rust, thereby
enabling the set value of transmitting torque to be held to a
proper value for a long time. Hence, the load sheave is ensured
to slip by an overload more than the set value on the basis
. of the prest transmitting torqﬁe so as to effectively realize
the overload prevention.
According to the invention as set forth in claim
10, the heat-treatment temperature of the plated layer is

set to an austenite transformation point temperature of the

driving side and driven side members for forming the
plated layer and the plated layer is diffused and
permeated onto the raw material surface of the respective
driving side and driven side members, whereby the surface
hardness can be made. to be 600 or more of Vickers

hardness .' Accordingly, the attack resistance and
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prevention device 60 is provided with a brake holder 61 separate fromthe
driving gear 52, a boss 55 thereof is rotatably supported to a cylindrical
portion 62 of the brake holder 61, a first friction plate 64 is interposed
between a flange 63 of the brake holdey 61 and the boss 55 of the driving
gear 52, a load setting and adjusting %édﬁer 65 is screwably nounted onto
the cylindrical portion 62, between the adjusting nmenber 65 and the boss
55 of the driving gear - 27 - 52 is

i nt er posed at&@8sndttiingt itomapleatcansthe dnell beefifentine lseand fat & i ome
pl ate 66 anthQg | oad setting and adj usting

These and other objects of the invention will
become more apparent in the detailed description and

examples which follow.

It will be understood that the description is
given by way of example only and not by way of limitation.

In the drawings:- |

Fig. 1 is a partial, 1longitudinally sectional,
view of a first embodiment of the present invention;

Fig. 2 is an enlarged  sectional vieﬁ of a
principal portion of an embodiment in which a friction
control layer is provided at a friction surface of a
mechanical brake.

Fig. 3 ig.an enlarged sectional view of another
example when provided with .the friction control layer,
showing a principal portion only;

Fig. 4 is a partially omitted longitudinally
sectional view of a second embodiment of the present
invention;

Fig. 5 is an enlarged sectional view of the
principal portion of the embodiment provided at the
friction surface of an overload prevention device with
the friction control layer;

Fig. 6 is an enlarged sectional view of a third
embodiment of the present invention, showing a principal
portion and corresponding to Fig. 5; and

Fig. 7 is a schematic illustratioh of the

conventional example, showing the problem therein.
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menber 65 is interposed a holding plate 67 having a friction surface and
an elastic nenber 68 fornmed mainly of a disc spring. In Fig.6, the
brake hol der 61, as the sanme as the second enbodi nent, is screwably nounted
to the driving shaft 7, and a nechani cal brake is provided at the | ateral
side facing the first side plate, that is, at the left side in Fig.6, and
at the left side surface of the flange 63 at brake holder 61 is provided a
friction surface 63a coming in fric{ganal contact with the first lining

pl ate at the nmechani cal brake. . The operating lever 54 is

el ongat ed and couples a pair of |ever plates 56 and 57 opposite to each
ot her through bolt. ve at 7 a SURRYene] onhsRYeR 2
beari ng nmenber 70 to a BFEE e@B&éﬁ@%ﬁ%li@df?% PﬁQE¥Prst sF?e 8 afe 1 and

for coveringpt ifg grecpanijgal, i akga 1anchaDnt el Yy ki WdViRE e GuepPdLdNg
portion of |lever plate 57 it supported the driving pawl 53 through a paw

shaft 71 sopmsvetvide depipdd.e af wisiohy posiur itegl sitaftirése fosinduartd ngf
hoi st and traction, Iomerlng and releasing traction, and the neutr%I SO
that an opeaahooky 4 Ug Troviided betwhenasi asienaf side plates 1 and

load sheave 3 engageable with a load chain 110 is rotatbly
supported between the side plates 1 and 2 through bearings
S5and 6, a driving shaft 7 is inserted into a shaft bore of
the load sheave 3, with one axial side of the driving shaft 7
is integrally coupled a driven member 10 comprising a driven
disc 8 and a cylindrical portion 9, a handwheel 11l is
screwably mounted -onto the one axial end of the driving shaft
7, at the cylindrical portion 9 of the driven member 10 are
supported a braking ratchet wheel 12 and first-and second
lining plates 13 and 14 positioned at both axial sides of the
. braking ratchet wheel 12, to the first side plate 1 is
: supported, through a pawl shaft 16a and a pawl spring 16b,
a braking pawl 16 engageable with teeth 15 at the braking
ratchet wheel 12, and the driven member 10, handwheel 11,
braking ratchet wheel IZ, braking pawl 16 and the pair of
- first and second lining plafes 13 and 14, form a mechanical
brake 17. Furthermore, at the other axial side of the driving
" shafat 7 is provided a reduction gear mechanism 18 having a
plurality of reduction gears. '
The above-mentioned construction is well-known ,so

that an endless hand chain 100 engageable with the handwheel
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of paw shaft 71 is operated to swtch the driving pawl 53 to the three
positions. - 28 - Inathird
enbodi ment of the invention shown in Fig.6, onto the entire surfaces of the
brake hol der 61, driving gear 52 and hol ding plate 67 are fornmed pl ated
| ayers of nickel phosphate, nickel chromumor chromumand of 8 to 20
m cron thick by nmeans of electrolytic plating, and then heat-treated for 1
to 2 hours at a tenperature of 300 [err]C by a heating furnace, so as to
forma friction control |ayer 73 ofT tRe“surface hardness of Vickers
har dness of 350 to 450. Thus, the friction control layers 73 are
fornmed at . .
Il is operated to rotatably drive the handwheel 11 and a
driving force is transmitted to the driving shaft 7 through
operation of the mechanical brake 17 and the load sheave 3
can be driven through the reduction gear mechanism 18,
whereby a load can be hoisted through the load chain 110
engageable with the lsad sheave 3.
The first embodiment of the invention shown in Fig.l
is so constructed that in the manual chain block the handwheel
11 can be made smaller in diameter, displacéd at the axial
position toward the first side plate 1, and reduced not only in
a radial length but also in an axial length,whereby, while the
chain block can be miniaturized as a whole, deflection caused
by a load acating on the handwheel 11 can be reduced and the
entire chain block, when not-loaded, can be less slanted.
In detail, the handwheel 11 is provided at the inside
-surface of a boss 19 with a friction surface 19a, a wheel
portion 20 in continuation of the boss 19 is axially swollen
toward the first side plate 1 with respect to the boss 19, at
the wheel portion 20 are provided the minimum number of
pockets 20a for receiving therein lateral links of the hand
chain, a outer diameter of each pocket is made smaller, as
shown in Fig.2, an outer diameter r, of the first lining
plate 13 in contact with the friction surface 19a is made

smaller than an inner diameter R of the inside swollen

portion of the wheel portion 20, at the braking ratchet wheel
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the surfaces of the brake holder 61, driving gear 52 and hol ding plate 67
at the driving side and opposite to the friction plates 64 and 66, and can
control the surface condition, that is, the coefficient of friction with
respect to the surface of raw material as the sane as the second

enbodi nent. Mreover, variation between the products can be reduced and
the adjusting nenber 65 is tightened to set a transmtting torque, whereby
the set value can properly be held, an overload nore than the set
transmtting torque can ensure a sI|p 14f~the | oad sheave, and effective
overl oad prevention can be realized. Mor eover, the friction
control layer 73 is not a nere plated layer, but it is forned
heat-treatin2 aipl mtedi deyea, m&eueﬂylmhdnnnﬁkﬁﬂe%hr@hé%%déaﬁ §€°Na¢§§d
and the coefficient of friction be |lowered to th%t ef ry h 0 be cqpstagtly
control | ed. ©WeREe,PahiPhednsnt heinkp f ot@itdnt sheave

overlapplng on the outer perlphery of thebearing 6, at the
outer perlphery of the cylindrical portion 21 are provided
teeth 15 engageable with the braking pawl 16, the teeth 15
are displaced toward the load sheave 3 with respect to the
inside swollen portion of the wheel portion 20, an outer
diameter r- of the second lining plate 14 and that rs ofthe .
" driven disc 8 at the driven meber 10 are made smaller than an
inner diameter of the cylindrical portion 21, and the first
and second lining plates 13 and 14 are formed of the
" following lining raw material .
| In other words, the lining raw material comprises heat
resistant fiber,a friction regulating agent and a bonding agent,
and has the performance of a coefficient of friction of 0.35
to 0.60 at a_surfacial temperature of 200° C of the respective
friction surfaces, hardness (HRS) of 90 to 120, compressive
strength of 1500 (kg/cm?®) or more, and the maximum strain of
12(10°* mm/mm) or more .
In greater detail, in the first embodiment shown in
Fig.l, the number of pockets at the handwheel 11 is six,'the
outer diameters r, through rs of the first lining plate 13,
second lining plate 14 and driven disc 8 at the driven member
10, are equal to eachother, the outer diameters r. through rs

being made smaller than an inner diameter R of the inside
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- 29 - further accurately be set and variation between the products is

elimnated, and also the surface condition of the layer 73, that is, the

coefficient of friction, can be prevented from being varied due to attack
of the first and second friction plates 64 and 66, and is not affected by
generation of rust, thereby enabling the set transmtting torque to be

held in a proper value for a long tine. The heat treatnent of the
above-nentioned plated |ayer is perfpgmed by the heating furnace at a
tenperature of 300 [err]C . However, the plated | ayer nmay be heat-treated

by the heated furnace at a tenperature 400 [err]C for 1 to 2 hours.

swollen portion at the wheel portion 20 and smaller than an
outer diameter of the bearing 6.

The heat resistant fiber constituting the first and
second lining plates 13 and 14 uses inorganic fiber, such as,
glass fiber, rock wool, metallic fiber, ceramic fiber, and
carbon fiber; or organic fiber, such as, alamode fiber,
acrylic fiber, or phenol fiber. The friction regularing agent
uses powder or whiskers comprising metal, such as, iron,
brass, copper, zinc, or aluminum; inorganic salt, such as,
sulfate, barium sulfate, potéssium carbonate, or potassium
titanium; or inorganic material, such as, graphite or carbon;
or organic material, such as, rubber, fluororesin, high
molecular phenol resin, or cashew dust; and further the
bonding agent uses binder of resin material, such as, phenol
resin, denatured phenol resin, polyimido resin, epoxy resin,
cashev resin or melamine resin.

The heat resistant fiber is used as the aggregate
and the friction regulating agent and bonding agent are mixed
in the following ratio (volume %):

heat resistant fiber: 28 to 35 (V%)
friction regulating agent: 20 to 37 (V%)
bonding agent: 35 to 45 (V¥). |

The lining raw material is molded to the lining plates
13 and 14 and pressurized and heated. The lining plates 13

and 14 each molded by mixing the materials in the
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In this case, the surface hardness of the friction control layer 100 can
be Vickers hardness of 400 to 450. Furt hernore, the heat
treatment tenperature of the plated |ayer, as the sane as the second
enbodi ment, nay be set to an austenite transformation point tenperature
of, for exanple, 850[err]C, of the raw material (structural steel)
constituting the brake holder 61, driving gear 52 and holding plate 67,
and the plated layer is diffused and perreated into the raw materi al,
whereby the diffused and perneated |ayer my formthe friction control

| ayer 73. In this case, the heat treatnent may be carried out at

e e St RIS b ory B s S E RN, e
col d water ofy QQlodiRk! pé¥ fotmahbes:

hardness (HRS) : 90 to 120

bending strength (Kgf/mm?®) : 9 to 15

maximum strain (10°° mm/mm) : 12 to 16

compressive strength (Kgf/mm®) : 15 to 20

coefficient of friction (200 °C) : 0.35 to 0.60.

In addition, when the above-mentioned performance
is compared with that of the usual brake lining of resin
series of non-asbestors. especially the compressive strength
is stronger by 15 to 20 %, which is obtained because the
ratio (V¥)of heat resistant fiber and bonding agent is 63 to
80 % to be larger than the ratio of usual brake lining and
then molded by being pressurized and heated. Such performance
can miniaturize the lining plates 13 and 14 at the mechanical
brake 17 which are tightened toward the driven disc 8 by
forward screw movement of the handwheel 11 and have the
function to transmit the driving force to the driving shaft 7.

Accordingly, since the lining plates 13 and 14 each
are reduced in diameter more than the inner diameter R of the
inside swollen portion of the wheel 20 at the handwheel 11,
the handwheel 11 can be smaller in diameter. Moreover, in the
embnodiment shown in Fig.l, the cylindrical portion 21 of the
braking ratchet wheel 12, as the above-mentioned, is overlapped

on the outer periphery of the bearing 6 so that the braking
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- 30 - heat treatnment and then tenpered usually at a tenperature of 300

to 450[err]C to be formed in martensite structure. Thus, the
friction control |ayer 100 can have the surface hardness of Vickers
har dness of 600 or nore, for exanple, 800 through 1000. The

first and .second lining plates used for the nmechanical brake in the third
enbodi nent shown in Fig. 6, as the e as the first and second

enbodi ments, use the |ining ram/naféﬁiar respectively. Also, in the third
enbodi nent, the brake holder 61 and driving gear 52 can be smaller in

pawl 16 engageable with the teeth. 15 at the cylindrical
portion 21 can be displaced toward the first side plate 1,
whereby together with this construction, the handwheel 11 can
be made smaller in diameter and also its axial position can be
displaced in proximity to the side plate 1. In brief, the
first lining plate 13 and the boss of braking ratchet wheel
12 can be containéd in the plane of projection of the inside
surface of the wheel 20 at the handwheel 11, thereby enabling
the chain block to be reduced in axial length to that extent .
Thus, since the handwheel 11 can be miniaturized and |
displaced at the axial position thereof toward the side plate,
the chain block can be miniaturized as a whole. Moreover, the
handwheel 11 can be axiaily positioned at the side-plate
side, that is, near the bearing 6 at the side plate 1, whereby,
when the handwheel 11 is driven by the hand chain, the
driving shaft 7, even when subjected to a large hoisting
load, can be restrained from deflection and stable hoisting
operation can be performed. Also, the entire chain block
can be less stanted in the no-load state, so that, when the
hand chain 100 is operated to rotéte the handwheel 11 in the
no-load state, the hand chain 100 can be prevented from coming
. into contact with the wheel cover 25 and smoothly operated,
thereby redﬁcing noises. Also, the handwheel 11, whenrotated
by the hand chain 100, can be inertia-rotated, thereby

. enabling the handwheel 11 rotated by the hand chain 100 to
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di ameter. Accordingly, the operating |lever 54 can further be mniaturized
and the brake holder 61, driving gear 52 and operating | ever 54 can be
axially positioned to proximty to the first side plate. Al t hough
several enbodi ments have been described, they are nerely exenplary of the
I nvention and not to be constructed as limting , the invention being
defined solely by the appended cl aLnmgy -
- 31 - Wat is Cained is: '
quickly operate to that extent, and the hook of the load chain
110 to be quickly lifted.
In addition, in the above-mentioned construction,
" the number of pockets at the handwheel 11 is six, but may be
. five. The minimum number of pockets means that the number of
pockets is added by I, in the case where, when the handwheel
11 is manually operated by the hand chain 100, variation in
magnitude of manual power becomes larger to deteriorate the
operability, thereby lowering the efficiency. The number of-
pockets depends on chain pitch of the hand chain, and, in the
present pitch of 23.5 pitch at a line diameter of 5 mm and
28.0 pitch of 23,5 pitch at a line diameter of 5 mm and 28.0
pitch at that of 6 mm, the minimum number of pockets
is five.
The driving shaft 7 is supported at one axial end
to a bearing 23 provided at a gear cover 22 for coveriqg the
reduction géar mechanism 18 and at the other axial end to a
roller bearing 24 fitted into the shaft bore of the load
sheave 3. In this case, a bearing may be provided at the
wheel cover 25 for covering the handwheel 11 so that an
extending shaft portion of the driving shaft 7 may bé
'; supported tothe bearing. ‘
Furthermore, it is preferable that in the

above-mentioned construction, the friction surfaces of the

braking ratchet wheel 12 and driven disc 8 of the driven
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1. A manual hoist and traction machine provided with first (1) and
second (2) side plates, a |oad sheave (3) supported between said first
and second si de pl ates through a pair of bearings (5, 6), a driving
shaft (7) for driving said |oad sheave (3), a driven nenber (10) coupled
with said driving shaft (7) and having a friction surface, and a driving
menber (11) screwably nounted to said driving shaft and having a
friction surface (19a) opposite to ~thg ~friction surface of said
driven menber, and provided between said driven nenber and said
driving mnenber with a nechanical brake (17) having a braking ratchet

wheel (12) plavbierg 109t wikdt whdRl thel degstfirdnd i®9cond ining plate 13
and 14 axially biased by forwafd screw movement of the
~handwheel [1 come into frictional contact, are , as shown in

_Fig. 3, provided plated layers of nickel phosphate, nickel
chromium, or chromium, of 8 to 20 micron thick, the plated
layers being heat-treated to form friction control layers 26
respectively.

The friction control layers 26 each are not merely
plated layer, but it formed by heat-treating the plated layer
by a heating furnace at a temperature of 300 to 400 °C , or
at the austenite transformation point temperéture of, for
example, 850°C of each member constituting the friction
surface, and by diffusing and permeating the plated layer
into the raw material of each member. Hence, the heat

~treatment raises the surface hardness and improves the
;attack'resistance, and the coefficient of friction can be
controlled to a predetermined value.Moreover, variation
between the products can be reduced, and, even when used for a
‘long time, the coefficient of friction of the friction
surface can be stably maintained to enable the brakinsg
‘property to be prevented from deterioration after a long usu

| and the stable use to be performed for a long time.

In addition, it is preferable that the friction
control layer 26 is provided also at the friction surface 13a

of the handwheel 11. In ﬁhis case, a plated layer may be
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surfaces and engageabl e at the outer periphery with a braking paw (16)
and having first and second lining plates (13, 14) interposed between the
friction surfaces of said driven nenber (10) and braki ng ratchet wheel
(12) and between the friction surfaces of said braking ratchet wheel

(12) and driving nenber (11), said hoist and traction machine

i ncluding the construction that s%id respective lining plates (13,
14) are formed of lining raw mat er i"al? conprising heat resistant fiber,
a friction regulating agent and a bondi ng agent and provided with
performances of a coefficient of friction of 0.35 or nore at a surface

t enper at ur e fofr 0D[@n r t Keoknedck clurstdcefofcthen handwheel 11, but, as

shown in Fig.3, the boss 19 and wheel 20 may be independently
formed and then coupled with a rivet 80 or the like, so that
the plated layer is provided on the entire sprface of the
boss 19. 0Or, a contact plate (not shown) provided with the
friction control layer is separately formed so as to be
integrally coupled with the boss 19 by riveting, a fixing method
'using adhesive, or the like. Thus, the friction control layer
26 is provided at the friction surface 19a of the handwheel
11, so that, when the mechanical brake 17 is released, that
is, when the handwheel 11 is screwably backward moved to
release the operation of mechanical brake 17, such releasing
-is smooth, thereby eliminating the inconvenience that the
“friction surface 19a is caught onto the lining plate 13 to
cause not-releasing of the mechanical brake 17. Also, in the
case where the plated layer is heat-treated at the austenite
transformation point temperature, it is preferable that the
plated layer is quenched with.cbld water or cold oil after
~the heat treatment and thereafter is tempered at a temperature
of 200to 500°C, normally 300 to 450 °C, so as to be formed
to a martensite structure.
Next, explanation will be given on a second
embodiment of the present invention shown in Fig.4. The
:second embodiment assembles an overload prevention device 30

:in the chain block of the first embodiment, in which the
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- 32 - surfaces with which each of said lining plates cones into contact
when sai d nechani cal brake operates due to forward screw novenent of said
driving nenber, hardness (HRS) of 90 to 120, conpressive strength of
15 (Kgf/mmferr]) or nore, and the maximumstrain of 12 (19[err]mm m) or
nore. 2. A hoist and traction mnmachine according to claim 1,
wherein said driving nmenber conprises g handwheel (11) provided with a
wheel (20) and boss (19) screwably nounted to said driving shaft (7)
and a hand chain (100)

handwheel 11 is provided with a brake holder 31 screwably
mounted on the driving shaft 7 and comprising a flange 32
having at the inside a friction surface and a cylindrical
portion 33, to which a boss 19 of the handwheel 11 is
rotatably supported and to which a load setting and adjusting
member 34 is screwably mounted, between the flange 32 of the
brake holder 31 and the boss 19 is interposed a first friction
plate 35 and between the boss 19 and the load setting and
adjusting member 34 is interposed a second friction plate 36,
and between the second friction plate 36 and the load setting
and adjusting member 34 is interposed an elastic member 37
mainly comprising a disc spring, thereby forming the overload
prevention device 30.

Iﬁ the above-mentioned construction, outer
diameters r of the flange 32 and friction plates 35 and 36,
of the elastic member 37 and load setting and adjusting
member 34, and of the holder 38 interposed between the second
friction plate 36 and the elastic member 37 at the brake
holder 31, are made smaller than inner diameters R of the
insidé and outside swollen portion of the wheel 20 at the
handwheel 11, so that the overload prevention device 30 may
be contained within the plane of projection of both axial side
surfaces at the wheel 20 of the handwheel 11.

Although the friction surfaces 35 and 35 may use

known friction plates, it is preferable to use the same lining

Thit 5 he refacemen shast

Daien: 1_7 SEP mssi



engageabl e with said wheel of said handwheel (11), the side surface of
said boss at the nechnical brake side has a friction surface, said wheel
has the m ni mrum nunber of pockets (20a) for receiving therein horizontal
links of said hand chain and said wheel has an inside swollen portion
swol len at an inside portion thereof toward said first side plate beyond
said friction surface, said hoist and traction machine including the
construction that: . an outeT #Wareter of said first lining plate
(13) is smaller than an inner dianeter of said inside swillen portion at
sai d wheel, sai d braking ratchet wheel (12) is provided with a

cylindrical -perhh08r X1 endi gk fromdd e iy Ierdmherd at the mechanical
brake 17.

In this case, it is preferable that the friction
surfaces of the members with which the friction plates 35 and
36 come into frictional contact, in other words, the
friction surface of the flange 32 at the brake holder 31 and
that of the holder 38 are , as shown in Fig.5, provided with
friction control layers 39 formed of plated layers of nickel
phosphate, nickel chromium or chromium, and of 8 to 20 micron
thick and heat-treated. .

The friction control layers 39 each are not merely
the plate layer as the same as those 26 at the friction
surfaces of the mechanical brake 17, but are formed in such a
manner that the plated layer is heat-treated in a heating

. furnace at a tempeérture of 300 to 400°C , or at the austenite
transformation point temperature of, for example, 850 °C of
the above-mentioned members for constituting the friction
surfaces, and diffused and permeated into the raw material of

" each member, whereby the surface hardness can be raised and
attack resistance can be improved by the heat treatment and
also the coefficient of friction can be controlled to reduce
variation between the products.

It is preferable that the friction control layers
are formed also at the friction surfaces at both sides the

boss 19 of the handwheel 11.
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of said ratchet wheel (12) toward said side plate, at the outer periphery
of said cylindrical portion are provided teeth with which said braking
paw cones into contact, said teeth are displaced toward said first side
plate with - 33 - respect to said inside
swol | en portion at said wheel, and outer dineters of said second
lining plate (14) and driven nenber @6vi ded with said friction surface
and nade smaller than an inner dianmeter of said cylindrical
In this case, a plated layer may be formed at the
entire surface of the hand wheel 11 for this purpose, but a
friction plate provided with the friction control layer may be
separately formed so that the friction plate may be integrally
coupled with the boss 19 by riveting or a fixing method with
adhesive.
The aforesaid embodiments both are applied to the
manual chain block which uses the handwheel 11 so as to
operate the hand chain 100 for driving the load sheave 3.
Besides this, they are applicable to a lever type hoist and
traction machine comprising , as the driving member a driving
gear 52 having at the ocuter periphery thereof teeth 51 and an
operating lever 54 having a driving pawl 53 engageable with
the teeth 51 at the driving gear 52 as shown in Fig.6.
The lever type hoist and tractioh machine shown in
Fig.6, as the same as the second embodiment shown in Fig. 4,
assembles an overload prevention device 60. The overload
prevention device 60 is provided with a brake holder 61
separate from the driving gear 52, a boss 55 thereof is
rotatably supported to a cylindrical portion 62 of the brake
holder 61, a first friction plate 64 is interposed between a
flange 63 of the brake holder 61 and the boss 55 of the
driving gear 52, a load setting and adjusting member 65 is

screwably mounted onto the cylindrical portion 62, between

the adjusting member 65 and the boss 55 of the driving gear
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portion (21) of said braking ratchet wheel. 3. A manual hoist and
traction machi ne according to claim2, wherein said cylindrical portion
(21) at said braking ratchet wheel (12) is overlapped on the outer

peri phery of a bearing (6) for supporting therethrough a |oad sheave (3)
to said first side plate. 4. Aggmanual  hoist and traction machine
according to claim?2, wherein at the friction surfaces provided at at

| east said driven nenber (10) and braking ratchet wheel (12) anpong said

i al 1y bi aged 1By i PGERAPFSdoer SRCABICREHE P o Heariton i1 AP SRl Wie

Into  frictis@uahdC PG cd ¢ M et hdd! £hk0Toaa"Sedt I ¥t adjusting
member 65 is interposed a holding plate 67 having a friction
surface and an elastic member 68 formed mainly of a disc
spring.

In Fig.6, the brake holder 61, as the same as the
second embodiment, is screwably mounted to the driving shaft
7, and a mechanical brake is provided at the lateral side‘
facing the first side plate, that is, at the left side in
Fig.6, and at the left side surface of the flange 63 at brake
holder 61 is provided a friction surface 63a coming in
frictional contact with the first lining plate at the
mechanical brake.

The operating lever 54 is elongated and couples a
pair of lever plates 56 and 57 opposite to each other through
bolt. The lever plate 57 is rotatably supported through a
bearing member 70 to a brake cover 69 fixed to the first side
plate 1 and for covering the mechanical brake, and in the
vicinity of the supporting portion of lever plate 57 it
supported the driving pawl 53 through a pawl shaft 71 so as
‘to be capable of being positioned at three pbsitions of hoist
and traction, lowering and releasing traction, and the

. neutral, so that an operating lug 72 fixed to the axial end
of pawl shaft 71 is operated to switch the driving pawl 53 to

the three positions.
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(26) conprising plated |ayers, said plated |layers being heat-treated
respectively. 5. A manual hoist and traction nachine according to
claim1l1, wherein said driving nenber conprises a brake holder (31)
screwably mounted to said driving shaft and having a cylindrical portion
(21) and a flange (32) having at the inside thereof a friction surface, a
handwheel having a boss having at both axial sides thereof friction
surfaces and an inside swollen portion and rotatably supported to
said cylindrical portion of said brakd® Hol der

In a third embodiment of the invention shown in
Fig.6, onto the entire surfaces of the brake holder 61,
driving gear 52 and holding plate 67 are formed plated layers
‘of nickel phosphate, nickel chromium or chromium and of 8 to
20 micron thick by means of electrolytic plating, and then
heat-treated for 1 to 2 hours at a temperature of 300 ° C by
a heating furnace, so as to form a friction control layer 73
of the surface hardness of Vickers hardness of 350 to 450.

Thus, the friction control layers 73 are formed at
the surfaces of the brake holder 61, driving gear 52 and

_holding plate 67 at the driving side and opposite to the
friction plates 54 and 66, and can control the surface
condition, that is, the coefficient of friction with respect
to the surface of raw material as the same as the second
embodiment. Moreover, variation between the products can be
reduced and the adjusting member 65 is tightened to set a
transmitting torque, whereby the set value can properly be held,
an overload more than the set transmitting torque can ensure
.a slip of the load sheave, and effective overload prevention
.can be realized.

Moreover, the friction control layer 73 is not a
mere plated layer, but it is formed by heat-treating a plated
layer, whereby the surface hardness can be raised and the
coefficient of friction be lowered to that extent to be

constantly controlled. Hence, the transmitting torque can
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- 34 - (31), and a hand chain engageable with said handwheel, to said
cylindrical portion at said brake holder is screwably nounted a | oad
setting and adjusting nmenber, a first friction plate (35) is interposed
bet ween said flange of said brake hol der and said boss of said handwheel,
a second friction plate (36) is interposed between said boss and said

| oad setting and adjusting nmenber, angga-holding plate and an elastic
menber are interposed between said second friction plate and said | oad
setting and adjusting nenber, thereby formng an overload prevention
devi ce further accurately be set and variation between the products

+1s eliminated, and also the surféce Eondition of the layer
73, that is, the coefficient of friction, can be prevented
from being varied due to attack of the first and second
friction plates 64 and 66, and is not affected by generation
of rust, thereby enabling the set transmitting torque to be
‘held in a proper value for a long time.

The heat treatment of the above-mentioned plated
layer is performed by the heating furnace at a temperature of
300 °C . However, the plated layer may be heat-treated by
the heated furnace at a temperature 400 °C for 1 to 2 hours.

 In this case, the surface hardness of the friction control
layer 100 can be Vickers hardness of 400 to 450.

Furthermore, the heat treatment temperature of the
plated layer, as the same as the second embodiment, may be
set to an austenite transformation point temperature of, for
example, 850 °C , of the raw material (structural steel)
constituting the brake holder 61, driving gear 52 and holding
plate 67, and the plated layer is diffused and permeated into
‘the raw material, whereby the diffused and permeated layer
may form the friction control layer 73.
| _ In this case, the heat treatment may be carried out
at the heating furnace, but is preferable to be done by high
frequency induction heating. Also, the plated layer is

preferred to bé quenched by cold water or cold oil after the
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(30), and outer dianeters of said flange at said brake holder and first
and second friction plates (35 36) are nmade snmaller than an inner

di aneter of said inside swollen portion at said handwheel. 6. A
manual hoi st and traction machine according to claim5, wherein the
outer diameter of said elastic menber 3¢3¥), holding plate (38) and | oad
setting and adjusting nenber (34) at said overload prevention device (30)
are nade smaller than the inner dianeter of a swollen portion at the an

RPN (RO A N e L T e O
sai d wheel okggsp)d ignd¢heslpe Formed in martensite structure.

Thus, the friction control layer 100 can have the
surface hardness of Vickers hardness of 600 or more, for
example, 800 through 1000.

The first and second lining plates used for the
mechanical brake in the third embodiment shown in Fig.6, as
the same as the first and second embodiments, use the lining
raw material respectively. Also, in the third embodiment,
the brake holder 61 and driving gear 52 can be smaller in
diameter. Accordingly, the operating lever 54 can further be
miniaturized and the brake holder 61, driving gear 52 and
‘operating lever 54 can be axially positioned to proximity to
the first side plate. '

Although several embodimenté have been described,
they are merely exemplary of the invention and not to be
constructed as limiting , the invention being defined solely

by the appended claims.
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7. A manual hoist and traction machine according to claimb5, said
friction surfaces of at |east said flange of said brake hol der and hol di ng
pl ate anong said friction - 35 -
surfaces with which said first and second friction plate cone into
frictional contact are provided with friction control |ayers conprising
heat-treated plated | ayers. 8. A epyual hoi st and traction machine
according to claiml, wherein said driving nenber conprises a brake

What is Claimed is:

1. A manual hoist and traction machine provided with
first (1) and second (2) side plates, a load sheave (3)
supported between said first and second side plates
through a pair of bearings (5, 6), a driving shaft (7) for
driving said load sheave (3), a driven member (10) coupled
with said driving shaft (7) and having a frigtion surface,
and a driving member (11) screwably mounted to said
driving shaft and having a friction surface (193)”opposite
to the friction surface of said driven  member, and
provided between said driven member and said driving
member with a mechanical brake (17) having a braking
ratchet wheel (12) having at both axial sides friction
surfaces and engageable at the outer periphery with a
braking pawl (16) and having first and second lining
plates (13, 14) interposed between the friction surfaces
of said driven member (10) and braking ratchet wheel (12)
and between the friction surfaces of said braking ratchet
wheel (12) and driving member (11), said hoist and
traction machine including the construcﬁion that said
respective 1lining plates (13, 14) are formed of lining raw
material comprising heat resistant fiber, a friction
reéulating agent and a bonding agent and provided with
performances of a coefficient of friction of 0.35 or more

at a surface temperature of 200°C of each of said friction
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hol der (61) having a cylindrical portion (62) and screwably
mounted to said driving shaft and having a cylindrical portion and a

fl ange having at the inside surface a friction surface, a driving gear
(52) which has a boss (55) having at both axial sides friction surfaces,
and teeth positioned at the outer periphery; and an operating

| ever having a driving pawl engageabl e w Ssaid teeth at said driving
gear, to said cylindrical portion (62) of said brake holder is screwably

mount ed a | eag-ffRis ivitraReh 2 L%éwgqfr%@fazlmwgenpxatdsﬂaaaes( 63htof
or s

sai d brake hol der and the boss. ald driving gear 1s interposed a first
friction pl alontEd) , IRiNeahiPinkdificaf HPdke dopatrategedueatd farvakdad

setting and adj usting .

screw movement of said driving member, hardness (HRS) of
90 to 120, compressive strength of 15 (Kgf/mm2) or more,
and the maximum strain of 12 (19~ 3mm/mm) or more.
2. A hoist and traction machine according to claim
1, wherein said driving member comprises a handwheel (11)
provided with a wheel (20) and boss (19) screwably mounted
to said driving shaft (7) and a hand chain (100)
engageable with said wheel of said handwheel (11), the
side surface of said boss at the mechnical brake side has
a friction surface, said wheel has the minimum number of
pockets (20a) for receiving therein horizontal links of
said hand chain and said wheel has an inside swollen
portion swollen at an inside portion thereof toward said
first side plate beyond said friction surface, said hoist
and traction machine including the construction that:

an outer diameter of said first lining plate (13)
is smaller than an inner diameter of said inside swollen
portion at said wheel, |

said braking ratchet wheel (12) is provided with
a cylindrical portion extending from the outer periphery
of said ratchet wheel (12) toward said éide plate, at the
outer periphery of said cylindrical portion are provided
teeth with which said braking pawl comes into contact,

said teeth are displ;ced toward said first side plate with
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menber is interposed a second friction plate (66), and between said second
friction plate (66) and said |oad setting and adjusting nenber (65) are
i nterposed a holding plate (67) having a friction surface and an elastic
menber (68) to thereby forman overl oad prevention device,. and at the
friction plates of said flange at said brake holder, driving gear, and
hol ding plate, are each provided with & sfari-<ction control |ayer fornmed of a
pl ated | ayer which is heat-treated.
respect to said inside swollen portion at said wheel, and
outer dimeters of said second 1lining plate (14)
and driven member provided with said friction surface and
made smaller than an inner diameter of said cylindrical
portion (21) of said braking ratchet wheel.
3. A manual hoist and traction machine according to
claim 2, wherein said cylindrical portion (21) at said
braking ratchet wheel (12) is overlapped on the outer
- periphery of a bearing (6) for supporting therethrough a
load sheave (3) to said first side plate.
4. A manual hoist and traction machine according to
claim 2, wherein at the friction surfaces provided at at
least said driven member (10) and braking ratchet wheel
(12) among said friction surfaces with which said first
and second lining plates are axially biased by forward
screw movement of said handwheel so as to come into
frictional contact are provided friction control layers
(26) comprising plated layers, said plated layers being
heat-treated respectively.
5. A manual hoist and traction machine according to
claim 1, wherein said driving member comprises a brake
' holder (31) screwably mounted to said driving shaft and
having a cylindrical portion (21) and a flange (32) having
at the inside thereof a friction surface, a handwheel
having a boss having at both axial ' sides thereof friction

surfaces and an inside swollen portion and rotatably

supported to said cylindrical portion of said brake holder
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- 36 - 9. A manual hoist and traction machine according to claim
8, wherein said friction control |ayer each are forned of nicke

phosphat e, nickel chrom um or chromum 10. A manual hoi st and
traction nmachine according to claim@8, wherein the heat treatnent
tenperature of said plated |layer is set to an austenite transformation
point tenperature of raw material of each of said brake holder, driving
gear and holding plate, and said pIated’F%&é? is diffused onto the surface

of said eachjngw %%hpgiﬁdnd chain engageable with said handwheel, to
said cylindrical portion at said brake holder is screwably
mounted a load setting and adjusting member, a first’
friction plate (35) is interposed between said flange of
said brake holder and said boss of said handwheel, a
second friction plate (36) is interposed between said boss
and said load setting and adjusting member, and a holding
plate and an elastic member are interposed between said
second friction plate and said load setting and adjusting
member, thereby forming an overload prevention device
(30), and outer diameters of said flange at said brake
holder and first and second friction plates (35, 36) are
made smaller than an inner diameter of said inside swollen
portion at said handwheel.
6. A manual hoist and traction machine according to
claim 5, wherein the outer diameter of said elastic member
(37), holding plate (38) and load setting énd adjusting
member (34) at said overload prevention device (30) are
made smaller than the inner diameter of a swollen portion
at the an axially outside surface (20), and said overload
prevention device (30) is contained within the plane of
ﬁrojection ‘of both said axial surfaces at said wheel of
said handwheel.
7. A manual hoist and traction machine according to
claim 5, said friction surfaces of at least said flange of

said brake holder and holding plate among said friction
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- 35 -
surfaces with which said first and second friction plate
come into frictional contact are provided with friction
control layers comprising heat-treated plated layers.

8. A manual hoist and traction machine according to
claim 1, wherein said driving member comprises a brake
holder (61) having a cylindrical portion (62) and
screwably mounted to said driving shaft and having a
cylindrical portion and a flange having at the inside
surface a friction surface, a driving gear (52) which has
a boss (55) having at both axial sides friction surfaces,
and teeth positioned at the outer periphery; and an
operating lever having a driving pawl engageable with said
teeth at said driving gear, to said cylindrical portion
(62) of said brake holder is screwably mounted a load
setting and adjusting member, between said flange (63) of
said brake holder and the boss. of said driving gear is
interposed a first friction plate (64), between said boss
of said driving gear and said load setting and adjusting
member is interposed a second friction plate (66), and
between said second friction plate (66) and said load
setting and adjusting member (65) are interposed a holding
plate (67) having a friction surface and an elastic member
(68) to thereby form an overload prevention device, and at
the friction plates of said flange at said brake holder,
driving gear, and holding plate, are each provided with a
friction control 1layer formed of a plated layer which is

heat-treated.
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- 36 -~

9. A manual hoist and tréction machine according to
claim 8, wherein said friction control 1layer each are
formed of nickel phosphate, nickel chromium, or chromium.

10. A manual hoist and traction machine according to
claim 8, wherein the heat treatment temperature of said
plated layer is set to an austenite transformation point
temperature of raw material of each of said brake holder,
driving gear and holding plate, and said plated layer is

diffused onto the surface of said each raw material.

This is the replzcemient shweet

(I s e



- 37 -
MANUAL HOIST AND TRACTION MACHINE

ABSTRACT OF THE DISCLOSURE

The invention relates to a " manual hoist and
traction machine wherein an outer diameter of a first
lining plate (13) constituting a mechanical brake is made
smaller than an inner diameter mainly of.a driven disc at
a wheel of a handwheel (11), outer diameter of a second
lining plate (14) and a driven disc are made smaller than
an inner diameter of a cylindrical portion of a braking
ratchet wheel (12), and the first and second 1lining plates
(13, 14) are formed of 1lining raw material having
performance of compressive strength of 15(Kgf/mm2) or more

and the maximum strain of 12(10~3mm/mm) or more.

FIGURE 1.
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