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ver. type traction machi ne Descri ption The present invention —"
lates to a lever type traction machi ne, and nore particularly to a

erating
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ver_type traction machi ne whi ch=Ln¥er poses between side plates a | oad

SyeoldsBeati Répla’dchai n so that the | oad sheave is driven by

| ever so as to haul t he chai n.
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Thg present invention relates to a lever type
traction machine , and more particularly to a lever type
traction machine which interposes between side plates a load
sheave engageable with a chain so that the load sheave is
driven by operating an operating lever so as to haul the

chain .

_ Cbnventionally, such lever type traction machine
has been proposed which, as disclosed in, for example , the
Japanese Utility Model quliéation Gazette No. Hei 2-6065 and
’shown in Fig.5, is so constructed that a load sheave A
engageable with a chain B is rotatably fhterposed between
side plates, an operating lever is operated to drive a
driving shaft S directly connected to or in association with
the load sheave A through a speed reduction nechanisﬁ S0 as
to haul the chain B engaging with the load sheave A, and a
pair of chain holders C1 and C2  for guiding to the load
sheave A the chain B entering into between the side plates
are provided at both radial sides of the load sheave A
therebetween. _

The chain holders C1 and C2 in the levér type
traction machine, as shown in Fig.5,each form a guide

surface in a circular arc at the opposite surface to the
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panese Utility Mddel Publication Gazette No. ' - own in
, IS so constructed that a | oad sheave A engageable with a chain B
otatably inter- posed between si dg pl at es, an ThisEhegtHan eﬁlﬂ@miaceds

. ated to drive a driving shaft S2directly con M )
ciation with the | oad sheave A through a speed ani sm so
o haul the chain B engag- ing with the | oad sheave and a pair of

n hol ders Cl and C2 for guiding to the | oad sheave A the chain B
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er type tracarct aPduiidCtid'@endersapart i frou the ghddé® swrface WitHeréspect
e inacircular arc at the opposite surface to the | oad sheave A and

gui de surfade ithef axdsdofnthecdriving shattasouthat Hkhe eghain Hantening
gui de surface with respect to the axis of the dr|V|n8 shaft so that
chain B emb@twﬁgnbébwe%hde nelatef gambes eyidedetgnanddthe load sheave A

At both side surfaces of the respective chain
holders Cl and C2 are provided circular projections to be
fitted into fitting bores provided at the side plates
respectively and are provided insertion bores F for stay bolts E

- for fixing the side plates respectively, and the stay bolts E
* are screwably tightened by nuts so as to fixedly put each
chain holders Cl1 or €2 between the side plates at the two
positions of the projection D and séay bolt E.
| In the lever type traction machine constructed as
the above-mentioned, the guide surface at each chain hplder
z €l or C2 is formed in a circular arc and a gap between the
guide surface and the load sheave A is wide ahead in the
entering direction of the chain, whereby the chain B can
properly be guided so as to enter between the side plates.
b | toward the load sheave A and be prevented froﬁ rising with
respect to the load sheave A at the portion of smaller gap.
However, the guide surface of each chain holder'gl or C2
similarly is formed in a circular arc and wide rearwardly in
the entering direction , whereby, when the chain is hauled,
the load sheave is free-rotatably controlled so as to adjust

the chain in length as discussed below, or load traction is
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toward the | oad sheave A At both side surf t he respectlve
chain hold- ers ClL and C2 are provided circul ar pngﬁ%ﬁ&iﬂﬁ&kﬁdmﬂém it-
‘ted into fitting bores provided at the si-ge -pl ates d are
provi ded insertion bores F for stay bolts E for f|X|mm\§\/ at es
respectively, and the stay bolts E are screwably t|

to fix- edly put each chain holders ClL or C2 between the side plates at

the two positiongelakBg Ph OIS IdtateDwRere Stife 1&V@rt t¥pe traction machine is

nuts so as

turned sidewise or upside down, that is, in the state where
the drawing plane in Fig.5 is turned upéide down, the chain B
engaging with the load sheave A , as shown by the chain line
in Fig.5, may bulge through . gravity rearwardly in the
entering direction of the chain B with respect to each chain
holder €1 or C2. Such bulging chain B interferes with the stay
bolt E , or links of the chain B are intertwined with each
other, thereby creating the problem in that the load sheave
A is hindered from being smoothly driven.

The traction machiﬁe, usually, makes the load sheave
freely rotatable in the traction direction or the traction
releasing direction as the above-mentioned, but since the
guide surface of each holder Cl or (2 is formed in a circular
arc, when the chain B is intensively hauled in the twisted
condition during the free rotation operation, the chain B may
enter between each chain holder Cl or (2 and the load sheave.
As the result, the problem is created in that the chain B is
caught by the chain holder (1 or €2 to lock the free rotation
of the load sheave A . |

The chain holders C1 and C2 each fit the fitting
projection D into the round fitting bore at each side plate
and insert the stay bolt E into the insertion bore F, so as
to be fixedly sandwiched between the side plates while being

locked at the two positions of the projectin D and stay
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In the lever type traction machine construchggsﬁéﬂmgge ela
above-nentioned, the guide surface at each chain hpld ?orned
#n a circular arc and a gap between t he qui de surfaceﬁwﬂjm m sheave A
is wide ahead in the entering direction of the chain hain B

can properly be guided so as to enter between the side plates toward the
| oad sheave A and be prevented fron1rising mﬁth respect to the |oad sheave

A at the porti n of Ier ga weve de ace.of each.chain

hol der C1 or GNLeE, f @P a1h b &fipﬁﬁ aoﬂ‘ilg&n O‘é %‘Hﬁm‘&kﬁd

in the enterin t d,
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type traction nmachine is turned sidew se or upside down, that
machining. Also,the same are large-sized and increase in weight
due to formation of the insertion bores F . Moreover, the
chain holders Cl1 and C2, when fixedly put between the side
plates, takes much time to insert the stay bolts E into the
insrtion bores F respectively, thereby creating the problem

in that the assembly is complicated.

An object of the present invention is to provide a
lever‘type traction machine which, even when operated for
traction in the state where it is turned sidewise or upside
down or the load sheave is intended to freely rotate, can
prevent the chain from bulging rearwardly in the entering
direction thereof at a chain guide. |

A lever type traction machine of the present invention
: which interposes between side plates a load sheave engageable
- with a chain so as to drive the load sheave by operation of
an operating lever 14 and to haul a chain carrying a load
attached thereto, is characterized in that a pair of chain
holders for holding toward the load sheave the chain entering
between the side plates are disposed at both radial sides of

the load sheave therebetwgen and that at the rear side of each
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ié, in the state where the drawing plane in Fig.5 i sriisisheseHasiBoen Bun

agg 1
the chain B engaging with the | oad sheave ™ ~as shown| @ﬁ“)l ne in
Ft g.5, may bul ge through gravity rearwardly in the en [ n of
the chain B with respect to each chain holder Cl or couch bul ging chain
Binterferes wwth the stay bolt E, or links of the chain B are intertw ned
with each other, thereby creating the problemin that the |oad sheave Ais
hi nder ed from beichgisndos higrdriinverthe entébd nig abtreot ianhiofe thesushayn when
- makes the | oad sheave freely rotatable in the traction direction or the
traction rel easi 8§teriagt i batueepnthapside nphates ciromtheiqutside: theresf to

surface of each holder Cl or C2 is forned,in a circular arg, when the .cha
B is intensivel ytﬁgu‘r%" % Jf%é’rto\)ﬁléitegj a. Gh@Ln ohu ﬁH‘ﬁlg rteﬁg’rﬁl PGFS’I‘i%‘n for
operation, the chai nter n h b _ho . _
-l oad sheave. As P%gqugu ?Etﬁgepggt en1F§8@rengég?H tggplgﬁégéﬁéfneggliggd
caught by the sheave. _
It is preferable that a guide for correcting twist

of the chain entering between the load sheave and the chain
; holder is provided in front of the load sheave in the
entering direction of the chain.

Also, it is preferable that ;at the side surfaces of

each chain holder opposite to the side plates are provided
rectangular projections projecting from the side surfaces;
at chain holder mounting portions at the side plates are
provided rectangular bores engageable with the reactangular
projections rspectively; and the side plates areg fixed to
each other through a plurality of stay bolts, so that, when
the sdie plates are fixed through the stay bolts, the chain

holders are sandwiched between the side plates.

Accordingly, when the lever type traction machine
hauls a load, releases the traction, or freely rotates the
load sheave while being turned sidewise or upside down, the
chain, which enters between the side plates from the outside
thereof to the inside, is guided by one chain holder
positioned at the entering side and engaes with the load

sheave and prevented from rising with respect thereto. At




méhain holder Cl1 or C2 to lock the free rotation of the T 0oad sheave A
The chain holders Cl and C2 each fit the fitting pro- | egfil @idetBad BbeORpREd

whil e being | ocked at the two positions of the projectin
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sround fitting bore at each side plate andgnsert the stay NI (b e
i nsertion bore E so as to be fixedly sandw ched between ti '“ lH H

stay bolt E. Hence, the chain holders C1 and C2 nust

this time, the chain which enters between the side plates and
then leaves -the chain holder at the chain entering side,
intends ' to bulge by the gravity of the chain at the rear of
the chain holder. However, at the rear portion of each chain
holder is provided the chain bulging restriction portion,
whereby the chain is restrained thereby from bulging

Accordingly, the chain having passed the chain holder is

‘guided toward the load sheave without bulging and then

guided toward the other chain holder,while engaging with the
load sheave. Hence, the chain can be prevented from bulging
to interfere with a stay bolt or intertwining chain links with
each other to cause locking of the rotation of load sheave.

At the front of each chain holder in the entering
directin of the chain toward the load sheave is provided a

guide for correcting twist of'the'chain, so that, when the

‘load sheave is operated to freely rotate, even if the chain

is intended to enter, while being twisted, between the load
sheave and the chain holder, the guide can forcibly correct
and eliminate the twist of chain. Hence, there is no fear that
the twisting chain is caught by the chain holder at the front
thereof in_the chain entering direction to lock the load
sheave.

At the side surfaces of each chain holder opposite
to the side plates are provided rectangular projections

projecting from the side surfaces and at the chain holder



be fconstructed to formthereon the insertion bores E(ﬁrTEs han prOJectlons
DIpso as to be conplicated in construction_and take much, en&whmd
Jra¢hi ning. Al so, the same are |arge-sized 3hd” |ncrease in

fojmation of the insertion bores F. Mreover, the chain h

wheén fixedly put between the side plates, takes much time to insert t

stay bolts Einto the insertion bores F respectively, thereby creating the
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the chain links. Two grooved guide menpers are pivotal nount ed abou

nounting pin to hopgh jéwt idnd raren fiiltaed WreBpeetpesly!so tilatl ad® ehadweholders
t her eof . An object of the present invention is to provide a | ever type

traction nmachi ne, eodémche £ixedlphesamjwichiedi between the side plates by means of
the stay bolts thérefor, thereby enabling the chain holders to

be not-rotatably fixed to the side plates. Therefore, the
chain holders need not be fixed bj.stay bolts perforating
therethrough as the conventional example, whereby the chain
holders can be simple to construct; machine and assemble, and
be miniaturized and lightweight.

These and other objects of the invention will be
~seen by reference to the description, taken in connection

with the accomopanying drawings, in which:-

Fig.l is a sectional view of the principal
portion of a lever type traction machine of the present
.~ invention,
— Fig.2 is an enlarged sectional view taken on the
line A-A in Fig.l, ' |
Fig.3 is an enlarged sectional view of a guide at a
chain holder,
Fig.4 is a sectional view of a lever type traction
machine to which the present invention is applied, and

Fig. 5 is a sectional view explanatory of the

J
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respect toproblemi by Hiefconventhenabaexamplee and

nks lying generally parallel with respect to the drivi l
operating | ever for driving the | oad sheave to pull ‘ the chai n,

pai r of chain holders for holding the chain agalnst the | oad sheave
that the chain engages with the

r traction in the state where it is turned sidew se or upside down or the
ad sheave is intended to freely rotate, can prevent the chain from

lging rearwardly in the entering direction_ghereof at a chain guide.

i nvention provides a |lever type traction machi ne conpri sing:
pair of side plates spaced apart from one another, -a—-load _sheave,

bt at ably i nterposed between the si de pl ates, for supportlng and

il ling a chain com pr|5|ng a plurality of vertical 'ﬂn§mgtﬁn

i

A lever type traction machine shown in Fig.4 is a
typical embodiment of the present invention , which is

so constructed that a load sheave 3, into which a driving

.shaft 4 is relative-rotatably inserted, is rotatably supported

to first and second side plates 1 and 2 disposed opposite to

each other and spaced at a predetermined interval, and a
reduction gear mechanism 5 comprising a .plurality of
reduction gears is interposed between the axially outside
end of the driving shaft 4 projedting from the second side
plate 2 and the load sheave 3, so that the reduction gear
mechanism 5 reduces the rotation speed of the driving shaft 4
to be transmitted to the load sheave 3. The first and second
side plates 1 and 2 arefixed to each other and spaced at a
predetermined interval through four stay bolts shown in
Fig.1l, and a mounting shaft 33 for mounting a hook 34 is
supported between the side plates 1 and 2 and at o;e side on
the tangential line of the 1load sheave 3 (at the upper sides
in Figs.l and 4).

A driven member 6 having a flange is screwably
connected with the axially outside portion of the driving
shaft 4 projecting from the first side plate 1, a'driving

member 7 having at the outer periphery thereof toothed
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otveen the said plates on opposite oo o T omkha bek
bi des of the | oad sheave and p05|t|oned radi al Iy aut - wjiﬂl' ’"ﬁHuﬂiT
bach of the chain holders conpris- i ng (|)[a g
gurface thereof facing the | oad sheave, for receiving chain |inks,
portions 71 is screwed with the driving shaft 4 at the axial
outside of the driven member 6, between the driving member 7
and the driven member 6 is interposed a braking ratchet wheel
10 put between a pair of linings 8 and 9, and outside the
first side plate 1 and at an extension of the mounting shaft
33 is mounted a braking pawl 11 engageable with the braking
ratchet wheel 10 to block reverse rotation thereof, these
components forming a mechanical brgke 50.

Furthermore, at the radial outside of the driving

* member 7 is provided an operating lever 14 having a pawl

. member 12 provided with a normal and reverse rotation pawl

engageable with the toothed portions provided at the outer
periphery of the driving member 7 and an operating portion 13
for engaging or disengaging the pawl member 12 with 6r from
the toothed portions, the lever 14 being operated to rotate
the driving member 7 normally or reversély through the pawl
member 12 selectively engageable with the toothed portions
71, thereby hauling or loosening the chain engaging with the
load sheave 3.

- A free rotation control mechanism for méking the
load sheave 3 freely rotatable is provided axially outside of
the driving member 7. In detail, at the axially outer end of
driving shaft 4 is provided serration 40, onto which a pair
of sleeves 41 and 42 are fitted, a flange 4la is provided at

the first sleeve 41, a stopper 43 is serration-coupled with



(i+) a chain swelling restraint portion provided a smmaﬂhe&wn

of the chai.n holder with respect to the dlrectlo he :
thai n between the side plates,_ gaid chain swelli

portion extending along a path of trav% “of the n engaglng
and running along the | oad sheave for restralnlng the chain from

novi ng radially outwardly fromthe | oad sheave at the rear

of the chain hol d9fliga8fial end of iderrafiofe 400mlt %mfbalsoate\m%e%f Rthe
a front portion of the chain holder with respect to

di rection of entrysedoddesbdeve 42} oatimet sddlescrews utihaaescmnl thteadvachthe
aid groove extends, the gui de portion conprising a first section

hat exterﬁisl‘allnﬂlgﬁhsﬂﬂﬁ r4eattart@@ntaqxa|a1t ouisideap§ phenserrationodl, and
he | oad sheave an a secqnf sectj n tha extends fromthe firs

ection outwardly,t ened: 19 yf bk therstorpen sﬁ%aQQ? Living
n out- shaft 4 through the sleeves 41 and 42.

An operating handle 15 is fitted onto the second
sleeve 42 and interposed between the stopper 43 and the
driving member 7 in relation of being movable axially of the
driving shaft 4 and rotatable, and ridges 15a are provided at
the inner periphery of the operating handle 15, the ridges
1b5a éngaging with engaging grooves 43a provided at the outer
periphery of stopper 43 respectively, whereby the operating
handle 15 is made not-relative-rotatable with respect to the
driving shaft 4 through the stopper 43.

Between the operating handle 15 and the stopper 43
is provided an elastic biasing member 48 comprising a coil
spring in contact with the side surfaces of the operating
handle 15 and stopper 43, the elastic member 48 biasing the
operating handle 15 toward the flange 4la at the first sleeve
41, in other words, in the direction of moving away from the
stopper 43, that is, toward the driving member 7.

Furthermore, at the radial end of the rear surface
of a boss of the bperating handle 15 are provided two
engaging projections 45 projecting toward the driving member

7, and at the opposite side of driving member 7 to the boss



rdly facing arc, and also having a first cor- |n portion for
gorrecting twi sts of vertical I i nks I ch consi Stﬁ Emﬁd&placed

orners of the groove in the guide™ortion and a

ecting portion for correcting tw sts of horizontal
gonsists of surfaces extending |at- erally fromthe rounded co ners

f the first cor- recting portion toward both said sides.
s preferabl e that f ' terd :
S T e (it 3 i I 4 e I i i
oad sheave in the ognipid jae tdon&C 469N sBf thhe gbathe projéttiond 46 are provided
referable that; at the Side surfaces of each chain oIder opposite to the
ide plates are prdred datatidmngestrobr spefacess 4f@r whdchi, nghienorthiehepeirédt ing
urfaces; at chain holder nmounting portions at_the side
hand le 15 is moved away from the driving member 7 and
relative-rotated thereto, is biased by the elastic biasing
member 48 so as to be brought into contact with the
projecting utmost ends of the engaging projectons 45. In a
case where the free rotation control mechanism is operated, at
first, the operating handle 15 is moved away from the driving
~ member 7 and, in this state, is rotated to engage the engaging
projections 45 with the free rotation control surfaces 47 as
shown in Fig.4, at which time since the driving shaft 4
normally rotates, the driving member 7 screws backwardly
from the driven member 6. Accordingly, in this state, the load
sheave 3 becomes freely rotatable and since the engaging
projections 45 are biased by the elastic biasing member 48 so
as to come into elastic contact with the free rotation
control surfaces 47, the driving member 7 is given resistance
against its relative rotation with respect to the driving
shaft 4 so as to rotate together therewith under the
resistance, thereby maintaining the load sheave 3 in the free
rotation state. 'Accordingly} the chain engageable with the
load sheave 3 can freely be drawn out at the load or no-load
side due to the free rotation of load sheave 3.

In such the state, when the chain is intensively




pl ates are provided rectangul ar bores engageable with the rectangul ar

projections respectively; and the side plates are fixed HasBebitReplaceq
dthrough a plurality of stay bolts, so that,=Wen the side gixed
t hrough the stay bolts, the chain hol ders are sandw ched l ﬂ%e
pl at es. Accordingly, when the |lever type traction machine

| oad, releases the traction, or freely rotates the |oad sheave while being
éturned si dewi se Orp&?ibgeat the load side to be heavily loaded, the driving

member 7 overcomes the resistance to relative-rotate with

respect to the driving shaft 4 and the free rotation control

is released to lead to reoperation of the mechanical brake 50.
In the Fig.l embodiment of the lever type traction

machine of the present invention constructed as the

above-mentioned, at both radial sides of the load sheave 3
; are disposed a pair of chain holders 17 for holding toward
l the load sheave 3 the chain 16 entering between the side
plates 1 and 2 to engage with the load sheave 3, the chain
holders 17 Being provided at the rear side thereof in the
entering direction of the chain between the chain holders 17
and the load sheave 3 with chain bulging restraint portions
18 for restraining the chain 16 from radially bulging from

the load sheave 3 at the rear side thereof. |
In other words, as shown in Fig.1l, at the load
sheave 3 engageable with the chain 16 is provided with a
plurality of projections 19 for catching the chain 16, S0
that, when the load sheave 3 rotates, the chain 16 is adapted
- to be drawn into between the side plates 1 and 2 through the
projections 19. Namely, when the load sheave 3 is driven
normally, in other words, clockwise in Fig.1l, the chain 16 is
hauled at the load side (the leftside in Fig.1l) so as to
enter between the side plates 1 and 2 from the outside thereof

to the inside and guided by one chain holder 17 provided at



.down, the chain, which enters between the side plates fromthe outsi

thereof to the inside, is guided by one chain holder 'Sl“'reoﬁaaake@tReIﬂQ(%d
éntering side and engages with the | oad sheave and preV, I ng

_ wWith respect thereto. At this tine, the =hTn which ent mmww,”le
side plates and then | eaves the chain holder at theg chain en de,

intends to bulge by the gravity of the chain at the rear of the chain
hol der. How ever, at the rear portion of each chain holder is provided

he chain bul gi a@N, hBag |
the chain bul gi reshal Sl pﬁét?ﬁgeﬁﬁfgggxduyych@hgaggs;fﬁ rehgeqqig

t hereby from bul'gi ng- Accor di ngl havi ng passed the chain ho
i s guided tovwarghddwe Boad.tHvAsyer isihguither¢frgmandd tdrerugdtdetiobar dhe

the other chain hol derwhile engaging with the | oad sheave. Hence, the
chai n can be proshheett echdimrhdlder n7t prontided afterthewinolr lnaskt ®ideolsto @s to
intertwining chain links with each other to cause |ocki-ng of the rotation
of | oad sheave.be drawn;oehe fnombeimeenctherside mdages 1narded.entering

When the load sheave 3 is rotated reversely, that
is, counterclockwise in Fig.1l, the chain 16 enters at the
no-load side (right side in Fig.1l) from the outside of the
side plates to the insides thereof, is guided by the other

_ chain holder 17 provided at the no-load side so as to rotatably
. engage with the load sheave 3 without rising therefrom, and
is guided by the other chain holder 17 provided at the load
side so as to be drawn out from between the side plates | and
2.

In the above-mentioned construction, when the load
sheave 3 is normally rotated, the chain 16 enters at the load
side thereof into between the side plates 1 and 2 from the
outsides thereof to the insides. When reversely rotated, the
chain 16 enters at the no-load side as the above-mentioned.
The chain holders 17, as shown in Figs.l and 2, are provided

. at both the inside surfaces with re.ctangular projections 20
respectively, and rectangular fitting bores 21, into which the
rectangular projections 20 are fitted, are provided at the
side plates 1 and 2 and inside of the stay bolts 22 provided
at both lateral sides of the load sheave 3 respectively, the

rectangular projections 20 being fitted into the rectangular

'b‘l
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{ di.rectin of the chain toward the | oad sheave is proviagajiiﬁﬁ7ﬂ?ffﬁ-‘~\

correcting twist of the chain, so that, when the | oad sﬁhﬁsﬂmhﬁ B erated to

| freely rotate, even if the chain is intended to enter, l@ﬁbd
" between the | oad sheave and the chain HoY4rr, the gU|de
correct and elimnate the twi st of chain. ance, t here is the
tw sting chain is caught by the chain holder at the front thereof in the
chain entering direction to lock the | oad sheave. At the side surfaces

of each chain hol g 4qRROSIduiad O f N%a Iy LAUTS ¥e IMLPLERERAOVIER the

proj ections projec |ng e Si'de sur aces and

mounting positiongtgly btmsl 92 PbSpEst PVEl P/ OvhéEwsby afot iritddatly isandvd ching
bores into which the rectangul ar projec-

' the chain holders 17 between the side plates 1 and 2.

Each chain holders 17 is heat-treated to improve its

strength so as to bear contact with the chain 16 and forms a
groove 23 at the opposite surface to the load sheave 3, so
that at the bottom of the grove 23, as shown in Figs.l and 2,
_ forms a biasing surface for biasing a vertical link 16a
b toward the load sheave 3 and at the inner surfaces of the
' groove 23 form biasing surfaces for biasing a horizontal link

16b, so that, as shown in Fig.l, these biasing surfaces each
are formed in an inwardly facing circular arc around the axis
6f load sheave 3, thereby biasing toward the load sheave 3
the chain 16 engaging therewith. The chain swelling restraint
portions_l& are provided at the chain holdgrs 17 and at the
rear side in the entering direction of the.chain 16 whén

entering between the side plates 1 and 2 from the outsides

thereof to the insides, and guide portions 25 are provided at
the chain holders 17 and at the_froﬁt of the entering
directin of the chain 16 when entering as it is twisted,
thereby forcibly correcting the twist of chain 16.

The chain bulging restraint portions 18, as shown
in Fig.1l, each are extended at the rear portion of the
biasing surface in the chain entering direction to be formed

along the rotation path of the load sheave 3. When the
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plates

1er eby enabling the chain holders to be not-rotpdably fixe

Ther ef or e,

tions are fitted respectivelyso that the chain holder can §1 dl
ndw ched between the side plates by nmeans of the stay bo ﬁﬁﬁ‘(&!ﬂa@d

il

the chain holders need not be fixed by s

perforating therethrough as the conventional exanple, whereby the chain

hol ders can be sinple to construct, nachine and assenbl e, and be

m niaturized and |ightwei ght. These and ot her objects of the invention
will be seen by refehaine ltfo guisdeib oy i fhie onj as agnsunfacenés- intendedt fto bulge
t he acconDpanylng drawi ngs, in which: -

in the tangent1al line of the rotary path of load sheave 3,
the chain bulging restraint portions 18 can restrain the
chain 16 from bulging;

Each guide 25 is formed in such a manner that each

biasing surface is somewhat extended at the front in the

" chain entering direction along the tangential line of the

rotary path of the load sheave 3 and then outwardly extendgd

- in an outwardly facing circular arc and formed in continuation

of the groove 23. As shown in Fig.3, each corner between the
biasing surface for the horizontal link 16b and the groove 23
is rounded so that at the round corner is formed a first
correction portion 25a for correcting the twist of the
vertical link 16a, and each inner surface of the guide 25 in
continuation of the biasing surface for the horizontal link
16b , thatlis, each inner surface positioned at both sides
of the groove 23, forms a second correcting portion 25b for
correcting the twist of the horizontal link 16b.

In addition, in Fig.l, reference numeral 30 designates

a chain stopper put between the side plates 1 and 2. The chain

~stopper 30 has at both lateral sides rectangular projections

31 as the same as the chain holder 17, the projectons 31
being fitted into rectangular fitting bores 32 provided at
the side plates 1 and 2. The chain stopper 30 and the chain

holders 17 are sandwichéd between the side plates 1 and 2.



=
Erg.l Is a sectional view of the principal portion of a | ever type

traction machine of the present invention, Fig.2 is an enl arged
sectional view taken on the |ine A+ n Fig. 1, Fig.3 is an
enl arged sectional view of a guide at a chai n hol der, Fig.4is a

~invention is applied, S a sectional view explanatory
of the problem ]everi fypderaRtiont n8ckinddonstructed 2a®| the above-mentioted.
type traction machine shown in Fig.4 is a tygical enbodi ment of the present

~invention , which is so dobistfrirséd twhem tbed chadwe B iinsohwikeda the

~driving shaft 4 is relatiye-rotatably inserted, is rotatably sup- ported.to
first and secon@PgratipBaiever hfdls eperrked tﬂ)p’&ﬁ"‘!a&ﬁtyor eottber dgiyine

- spaced at a pregeteriingdand the driving shaft 4 is driven through the

sectional view of a | evenndype daidtion, wilPYY Wiveh W dberdd idicatnthe

mechanical brake 50 so as to rotate the load sheave 3 normally,
clockwise in Fig.1. When traction is released, the operating
lever 14 is operated to reversely rotate the driving member
7 and release the mechanical brake 50. Therefore, the driving
_ shaft 4 and load sheave 3 are rotatable, counterclockwise in
. Fig.1l, thereby reversely rotating the loéd sheave 3 by the
load. In addition, such reverse rotation is limited in a range
of reversely rotating the driving member 7 by operating the
operating lever 14. When the reverse rotation exceeds the
range, the mechanical brake 50 acts to block further reverse
rotation. Accordingly, the operating lever 14 is repeatedly
operated to enable the traction to be released. -
In the no-load state where traction is released,
the chain 16 is drawn out from the load sheave 3 to the load
side or retracted to the no-load side, in brief, when the
. load sheave 3 is controlled to be in the free rotation state
so as to adjust the chain 16 in length, the operating handle
15 is operated as the above-mentioned.
It is not problematical that the lever type

traction machine hauls the load, releases the traction or
—_—
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Interval, and a reduction gear nechanism5 conprising a plurality of
reduction gears is interposed between the axially outside end of the
driving shaft 4 projecting fromthe second side plate 2 and the | oad sheave
3, so that the reduction gear nmechanismb5 redutkd-the rotation speed of the
driving shaft 4 to be transmtted to the | oad sheave 3. The first and

second side plates Ifrsurbtatddn-tohtroleatio adjastabHesBRseA P6 #n length while
predeterm ned inter- val through four stay bolts shown in Fig.1, and a

mount- ing shaft 33 Fekngobepitnyer hbokl34 thatsupporthd pdictemre thkasedef Fig. ]
plates 1 and 2 amj*ﬁeé?? %Lgeu%%é%h%ortion thereof above. However, when the
same is turned sidewise or upside down, that is, when the
picture plane of Fig.l keeps the lower portion below,
especially when the traction is released or the load sheave 3
is free-rotation-controlled to adjust the chain in length, the
chain 16 entering from the outside to the inside of side
plates ! and 2 is intended to swell at the rear of each chain
holder 17, but since each chain holder 17 is provided with
' - the chain bulging restraint portion 18, the chain 16 can be
restrained from bulging at the rear of the chain holder 17,
whereby the chain'lﬁ can be prevented from interfering with
the stay bolt 22 or the hook mounting portion 32, or from
intertwining with each other to hinder smooth rotation of the
load sheave 3 so as to lock its rotation.
In a case where the load sheave 3 is free-rotatably
controlled to adjust the chain 16 in length, when the chain
16 is intensively pulled or is intended to enter, while being
twisted, between the load sheave 3 and the chain holder
‘ 17,the vertical l.inks 16a and horizontal links 16b of the
chain 16 all are corrected by the guide 25 of entering posture,
whereby the twist of chain 16 is eliminated of its twist and
enters between the chain holder 17 and the load sheave 3.
Accordingly the chain 16 can be prevented from being caught

~ - . /
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7 tangential line of the |oad sheave 3 (at the upper sides in Figs.1l and
4) 3 A driven nenber 6 having a flange is screwably connected with the
axially outside portion of the driving.gaft 4 projecting fromthe first
side plate 1, a driving nenber 7 having at the outer peri phery thereof

outs1 e 8?%8”3»7&41@ i totded LEnat | kher FBng, snerhos, 15 e anserine
driven member 13ec 16h PO dag:tkgwﬂl ét&#glotpﬂgshlaﬁ 1%%%1%?;,@9%”

of linings 8 an rrst- sid an an exten-
sion of the nounting shafThé3cha iNouisRikis brml aﬂep%\dndﬂlmgﬁébbee\m tthe

the braking ratchet wheel 10-to block reverse rotation thereof, these

conponent s f or msiidey pd ateshdniandl 2bbuakEitting theureetangular prafectioatisal20

outside of the d%égéhf into the rectangular bores 21 at the side plates 1
and 2 and are fixed thereto by the stay bolts 22, thereby
being restricted of rotation. Also, each chain holder 17,
as shown in Fig.l, is positioned inside of and close to the
stay bolts 22, and can come inte contact at the rear surface
therewith. Accordingly, the counterclockwise rotation moment

_. . of the chain 16 acting on each chain holder 17 can be carried
also by the stay bolt 22.

"~ The chain holders 17 are not constructed to allow the
stay bolt 22 to perforate therefhrough as the conventional,
thereby being simple in construction to that extent,
resulting in that the same can be miniaturized,and be simple
to machine and assemble.

As seen from the above, in the lever type traction
machine of the present invention which is so contructed that
the load sheave 3 engageable with the chain 16 is interﬁosd

- between the side plates 1 and 2 and the aperating levér 14 is
operated to drive the load sheave 3 so as to haui the chain
16, the pair of chain holders 17, which hold toward the load
sheave 3 the chain 16 entering between the side plates 1 and

2 to engage with the load sheave,are provided. At the rear

This Shee;
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menber 7 is provided an operating Iever'14 having a pawl nenber 12 provi ded
with a normal and reverse rotation paw engageable with the toothed
portions pro- vided at the outer periphery_qf the driving menber 7 and an

operating portion 13 for engaging or disengddi ng the pawm nenber 12 with or

fromthe toothed portions, the |ever 14 being operated to rotate the
driving nenber 7 normally or reversely through the pawl nmenber 12
sel ectively engageable with the toothed portions 71, thereby hauling or

| i t he chai, i ith the,l,0ad,sh 3. A f t.at
oty ol St hent oite o bat) Shaipo 310881 ShY Ehg) enverihd (i i it she
i al l tsid {4 i WAl . i . th ial | t
ond o dr i ving sbAit TG SRESFInd beEndEhthe SidenBiBted 1Y afd @ from
sl eeves 41 and 43 pd codtEid@é to TtREOE ndli de | ShBrevfdeis aprbohd didd Sthel ehadn

41, a stopper 43 is serra- tion-coupled wth the axial end of serration 40
at the swelling restraint portion 18 for restraining the chain 16
from swelling radially outwardly 6f the load sheave 3, so
that in a case where the lever type traction machine is
operated while being turned sidewise or upside down,
especially the traction is released or the load sheave 3 is
free-rotatably controlled to adjust the chain 16 in length,
even when the chain 16 is intended to bulge by its gravity at
the rear side of the chain holder 17, the chain bulgiﬂg
restraint portions 18 can restrain the chain 16 from
bulging. Accordingly, the chain 16, which does not swell at
the rear side of the chain holder 17, can be prevented from
bulging to interfere with the stay bolt or the like or
intertwine with each other to hinder smooth ratation of the
load sheave 3. |
The guides 25 provided ahead in the entering
- direction of the chain 16 into between the load sheave 3
and the chain holder 17 and for correcting twist of the chain
16, even when the chain 16 is intensively pulled during the
free rotation and the chain is intended to enter
therebetween while being twisted, can forcibly correct and

eliminate the twist. Accordingly, the chain 16 can be

prevented from being caught by the chain holder.17 to lock

—_—
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axi al

outsi de of the second sleeve 42, a nut 44 screws with a screw t hread

at the driving shaft 4 at the axial out- side of the serration 40, and the
nut 44 i's tightened to fix the stopperLy43 to the driving shaft 4 through
t he sl eeves 41 and 42. 8 An operating
handle 15 is fitted onto the second sl eeve 42 and interposed between the
stopper 43 and the driving nenber 7 in relation of being novable axially

the load sheave 3. .

Also, the rectangular projections 20 are provided
at both the side surface of the chain holder 17 opposite to
the side plates 1 and 2, énd rectanéular bores 21 engageable
vith the rectangular projections 20 are provided at the chain
holder mounting portions at the side plates 1 and 2 and the
chain holders 17 are fixedly sandwiched between the side
plates 1 and 2 by the stay bolts 22, whereby the chain holders
17 can effectively be locked and the insertion bores fof the
stay bolts as the conventional example need not be provided,
thereby enabling the lever type traction machine to be
miniaturized and be simple to machine and assemble.

While a preferred embodiment of the invention has
been described using specific terms, such description is for
illustrative purpose only, and it is to be understood that

changes and variations may be made without departing from the
scope of the following claims.

/"".
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of the driving shaft 4 and rotatable, and ridges 1 5a are provided at the és
~inner periphery of the operating handle 15, the ridges 15a engaging with
engagi ng grooves 43a provided at the outer periphery of stopper 43 respec-a”’/
tively, whereby the operating handle 15 is nmade not-rel- ative-rotatable

Wi th respect to the driving shaft 4 t hr &k gh the—sLQpng‘§§_~C§eretmeen t he
operating handle 15 and the stopper 43 is pr | asti asi n

menber 48 conprising a coil spring in cont ac @mﬂ ﬂlﬂgrfaces of the
operating handle 15 and stopper 43, the elast#c ae ing the

operating handl eWhat t iseclaimed iSange 4la at the first sleeve 41, in other

words, in the digection of ing away fromithe stopper 43, that is, toward
t he driving menber 7. {Ea rﬁ*ﬂﬁlEﬁaQWkP?eﬁﬂﬁﬂl%ﬁdpﬁﬁviﬂé d gith a pa1r

su e of s D050k WieRYRE ' I i o PREUAREE SABNGRR™OLEDn siae
plates, and an operating lever for driving said load sheave,
so that said operating lever is operated to drive said load
sheave and haul a chain engageable with said load sheave, said
machine comprising;
a bair of chain holders disposed at both radial sides of said
load sheave between said side plates and for holding toward

. said load sheave said chain entering between said side plates
to engage with said load sheave, each of said chain holders
being provided at the rear side in the entering direction of -
said chain when entering from the outside of said load sheave
to the inside thereof with a chain bulging restraint portion
for restraining said chain from bulging radially outwardly
of said load sheave at the rear of said chain holder.
2. A lever type traction machine according to claim 1,
wherein each of said chain holders is provided at the front
in the entering direction of said chain between said chain

. holder and said load sheave with a guide for correcting twist

| in said chain entering between said chain holder and said
load sheave. _
3. A lever type traction machine according to claim 1,
wherein each of said chain holders is provided at both side
surfaces thereof opposite to said side plates with
-
ot Has Been Replaced

T



‘renber - 7, and at the opposite side of driving nmenber 7 to the boss of the

operatlng handl e 15 are symetrically provi ded a pai+r—ef—projections 46, so

-that at the projec- tions 46 are provi da@-free rot?ﬂﬂ " aces 47
whi ch, when the operating handle 15 is noved away n”m'mm mﬂl nber 7
and relative-rotated thereto, is biased by the el ast'i c®bifasithg snertber 48 so
as to be brought into contact with the projecting utnost ends of the
engagi ng projectons 45. In a case where the free rotation control nechani sm
i s operated, at reetapsubsropeodectd omenaroiectingoiromarajds sidet syrfaces
driving menber 7 and

s state, otated t age the en

proj ections 45 wﬁ?%p?ﬁthF g PB@aPﬁ&#tﬂﬁﬂ%ﬁﬁgsﬁ+$ﬁ gagqs 1S5RS %Nq % at a
Fig.4, at which | | a .
_dlr,igvi _ngamarrber 7&%@?&%&%@&&?‘%1 A rom 8?: \%}{ka elq% ﬁﬁé ?‘{1? 'hBPy,
in this state, tfﬁtﬂdﬁgﬁléPeﬁYﬁtfhé“ﬂ&?@einiéeﬁﬁtbﬁ*ﬁéiHanétiﬁﬁhfﬁr”S?OBEE%10n
engagi ng projections 45 are _

is fitted, said side plates being fixed to each other by a

plurality of stay bolts so that each of said chain holders is

sandwiched between said side plates when fixed by said_stay'

apimn—

bolts.
. 4. A lever type traction machine according to claim 3;
’ wherein said stay bolts are disposed at the rear surface

sides of said chain holders respectively, said rear surface of
each of said holders being close to the outer surface of each

of said stay bolts.
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sed by the elastic biasing nmenber 48 so as to cone into elastic contact
h the free rotation control sur- 9
ces 47, the driving nmenber 7 is given r%%|stance against its relative
tation with respect to the driving shaft 4 so as to rotate together
erewi th under the resistance, thereb nalntalnlno t he | oad sheave 3 in
e free rotation state. AccokBEE AT Y dsBedB| e with the | oad
eave 3 can freely be drawn out at the

ABSTRACT OF THE DISCLOSURE

The invention relates to a lever type traction machine
in which is disposed between side plate (1,2) for
rotatably supporting a load sheave (3) and at both radial
sides thereof, a pair of chain holders (17) for holding
toward the load sheave (3) a chain (16) entering between
the side plates to engage with the load sheave and which
is provided at the rear side of each chain holder (17) in
the entering direction of the chain with a chain bulging

. restraint portion (18) for restraining the chain from -

bulging at the rear of the chain holder (17).

_—
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| oad or no-load side due to the free royftion of | oad sheave 3. In such EP
the state, when the chain is intensiv ulled at the | oad side to be =
heavily | oaded, the driving nenber 7 ovéstones the resistance to
relative-rotate with respect to the driving shaft 4 and the free rotation
control is released to |lead to reoperation of the nechan- | cal brake 50.

In the Fig.1l enbodi nent of the t 34action machi ne of the present— p '
invention constructed as thefabdve}ffgEnti oned, at both radl‘lﬁShb‘dtH&?BeQIR ged;
| oad sthYtSEiare dlsposed : n hol ders 17 for

the | oa e 3'the c 16 enteri e\ ween the side p

engage with the |oad s eé;§ , the ¢ | ders 17 bei ng p

rear side thereof in th htfering dir ' of g#% chai n betmeen the chaln
hol ders 17 and the | oad shejve 3 with ' g rg§tra|nt portions 18

for restraining
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y ) /
the chain 16 fromradially bulging from oad sheave 3 at the rear side
ther eof . In other words, as shown in Fi at the | oad sheave 3
ghgageable with the chain 16 is provided with a plurality of projections 19
ffor catching the chain 16, so that, when the |oad sheave 3 rotates, the
chain 16 is adapted to be drawn into between the side plates 1 and 2
tjhrough the projections 19. Nanely, when the |oad sheave 3 is driven
qormal ly, in other words, clockwise in Fig , Ahe _ghai W
tlhe 1 oad side (the leftside in34g9.1) so aE nt be en the si denkeplaced
plates 1 and 2 fromthe outsi thereof to the inside and gystetBR-Sana | :
ghai n hol der 17 provided a ad side, so as to rotat- _ ARRL D
tlhe | oad sheave 3 witho@& [risi|n hére- from anBQt hen gui de ok
chai n hol der 17 provide t the OR()“i fi,de as to be drawn out from
bet ween the side pl ates .
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Winterclockwise in Fig.1, the chain 16 e s at the no- - load side (right
de in Fig. 1) fromthe outside of the si plates to the. insides
tfhereof , .is guided by the other chain holder 17 provided at ‘the no-I|oad
de so as to rotatably engage with the |oad sheave 3 w thout rising
thherefrom and is guided by the other chain holder 17 provided at the
ljoad side so as to be drawn out from between the side plates 1 andj 2.

Ijn t he above-nentioned construction, when the |oad sheave 3 is nornally
Tiotated, the chain 16 enters at

When the | oad sheave 3 is rotated%zéyersely, t hat jé}
e
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the | to between the side plates 1 a’n'd;-; 2 firomthe 1
out'si d@?ﬁﬁmmgm i nsi des. \Wen reversely rotawved,: the ch_a__ S

enterd gt the no-Toad] gi de as the above-nentioned. | THe: chaln *ho der_s,_,,17
as shovn 1 fEQg9dy and |2, are provided at both thejinside. . Surfaces wt
rectarjgyl ar projections 20 respectively, and rect angul ar fitti rrg bores

I nto whi' gul ar projectioms 20 are fitted, .are pr.ovi.ded 'Zt"ﬁ-?

the sijde plates 1 and 2 andLéver %é)trddtﬁrﬁh%mﬁéts 22 provigded - at:
| at eral sides of the I'oad sheave 3 respectively, the rectangul ar

projections 20 being fitted into the rec- tangular fitting bores 21, and
nuts 44 are fixedly DBesesipionith the stay bolts 22 respectively, thereby
not- rotatably sandw ching the chain holders 17 between the side plates 1
and 2. Each chain holders 17 is heat-treated t rove its strength so
as to bear contact with Thepeﬂaﬁmlmzeamr%iatﬁest@@%@%%ﬁas tieMe opposi te

' surface to the | oad machine, and more particularly to a lever type traction

machine which interposes between side plates a load
sheave engageable with a chain so that the load sheave
is driven by operating an operating lever so as to haul
the chain .

Conventionally, such lever type traction machine
has been proposed which, as disclosed in, for example
, the Japanese Utility Model Publication Gazette No. Hei
2-6065 and shown in Fig.5, is so constructed that a load
sheave A engageable with a chain B is rotatably inter-
posed between side plates, an operating lever is oper-
ated to drive a driving shaft S directly connected to or in
association with the load sheave A through a speed
reduction mechanism so as to haul the chain B engag-

‘ing with the load sheave A, and a pair of chain holders
€1 and C2 for guiding to the load sheave A the chain B
entering into between the side plates are provided at
both radial sides of the load sheave A therebetween.

The chain holders C1 and C2 in the lever type trac-
tion machine, as shown in Fig.5, each form a guide sur-
face in a circular arc at the opposite surface to the load
sheave A, and the guide surface is formed in a circular
arc around the center apart from the guide surface with
respect to the axis of the driving shaft so that the chain
B entering between the side plates can be guided
toward the load sheave A

At both side surfaces of the respective chain hold-
ers C1 and C2 are provided circular projections to be fit-
ted into fitting bores provided at the side plates
respectively and are provided insertion bores F for stay
bolts E for fixing the side plates respectively, and the
stay bolts E are screwably tightened by nuts so as to fix-
edly put each chain holders C1 or C2 between the side
plates at the two positions of the projection D and stay
bolt E. :




sheave 3, so that at the bottom of the grove 23, @
frorms a piasing surface for bias- ing a vertical
sheave 3 and at the inner surfaces of the groove
for biasing a horizontal link 16b so that, as sho
surfaces each are forned in an inwardly facing circ

of | oad sheave 3, thereby biasing towar@d the | oadf{sheave 3 the chai

B peeo 1

OI’1
i n

engagi ng therewith. The chain swelling restraint portrons—i8—are.

at the chain hol ders 17 lartiieatevendype dractiare machine consiriocted dis ecti on of
the chain 16 when eniks iabdvBSheRfan etlfé idd 8Lffscé A"sach thain the

outsides thereof to {igdNaLaSSe3% I IF PO Cicliar arc and a gap

between the guide surface and the load sheave A is
wide ahead in the entering direction of the chain,
whereby the chain B can properly be guided so as to
enter between the side plates toward the load sheave A
and be prevented from. rising with respect to the load
sheave A at the portion of smaller gap. However, the
guide surface of each chain holder C1 or C2 similarly is
formed in a circular arc and wide rearwardly in the
entering direction , whereby, when the chain is hauled,
the load sheave is free-rotatably controlled so as to
adjust the chain in length as discussed below, or load
traction is released in the state where the lever type
traction machine is turned sidewise or upside down, that
is, in the state where the drawing plane in Fig.5 is turned
upside down, the chain B engaging with the load sheave
A , as shown by the chain line in Fig.5, may bulge
through gravity rearwardly in the entering direction of
the chain B with respect to each chain holder C1 or C2.

* Such bulging chain B interferes with the stay bolt E , or

links of the chain B are intertwined with each other,
thereby creatmg the problem in that the load sheave A
is hmdered from being smoothly driven.

The traction machine, usually, makes the load
sheave freely rotatable in the traction direction or the
traction releasing direction as the above-mentioned, but
since the guide surface of each holder C1 or C2 is
formed in a circular arc, when the chain B is intensively
hauled in the twisted condition during the free rotation
operation, the chain B may enter beiween each chain
holder C1 or C2 and the load sheave. As the result, the
problem is created in that the chain B is caught by the
chain holder C1 or C2 to lock the free rotation of the
load sheave A .

The chain holders C1 and C2 each fit the fitting pro-
jection D into the round fitting bore at each side plate
and insert the stay bolt E into the insertion bore E so as
to be fixedly sandwiched between the side plates while
being locked at the two positions of the projectin D and

urji- faces
bi asi ng
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ent ering, dijr
forcibly cqrr
portions 18§,

in of the chai

ecyigpEC IR wit st

as shown in Filg.

t he bias- ijng
the rotati o

e

path of the | oag

he chain holders'17 and at the front of the

n 16 when enter- ing as it is tw sted, thereby

of chain 16. The chai n bul ging restraint
1, each are extended at the rear portion of
chain entering direction to be forned al ong
sheave 3.3Wen the chain 16 guided by the

bi asi ng surface 1S Tntended to bulge in the tangential |ine of the rotary

path of |oad sheavetdy bolteE cHengebthd chgin ﬁéfde?t'm QﬂHtCQﬂﬁuélB can restrain

the chain 16 from
t hat each bi asi ng

other than projections D D so as to be complicated in
construction and take much time for machining. Also,
the same are large-sized and increase in weight due to
formation of the insertion bores F. Moreover, the chain
holders C1 and C2, when fixedly put between the side

plates, takes much time to insert the stay bolts E into the

insertion bores E respectively, thereby creating the
problem in that the assembly is complicated.

French patent No. 1215373 discloses a traction
machine that operates electrically and is provided with
chain-engaging means acting as a restraint against
excess movement of the chain links. Two grooved guide

- members are pivotally mounted about a mounting pin to

hold the chain in place with respect to the load sheave
thereof. _

.An object of the present invention is to provide a
lever type traction machine, which, even when operated
for traction in the state where it is turned sidewise or
upside down or the load sheave is intended to freely
rotate, can prevent the chain from bulging rearwardly in
the entering direction thereof at a chain guide.

The present invention provides a lever type traction
machine comprising:

a pair of side plates spaced apart from one another,
a load sheave, rotatably interposed between the
side plates, for supporting and pulling a chain com-
prising a plurality of vertical links standing up with
respect to a driving shaft in the load sheave and
horizontal links lying generally parallel with respect
to the driving shatt,

an operating lever for driving the load sheave to pull
the chain, and

a pair of chain holders for holding the chain against
the load sheave so that the chain engages with the
load sheave, said pair of chain holders being non-
rotatably fixed between the said plates on opposite

80 e o e e e BB el £ ©



in the chain entering direction along the tangential |ine (
path of the | oad sheave 3 and then out- wardly extended in
facing circular arc and formed in continuation of the groo
in Fig.3, each corner between the biasing surface for the hol izontal link
6b and the groove 23 is rounded so that at the round cornef is formed a

first correction portion 25a for correc#ing the tw st of thr _
16A, and each inner surface of the guide 25 in conti nuat®en of the b|a5|ng

surface for the hori sigespf thelkadaheaveand positigordiradi@llyQutt ace positioned

at both sides of the g mé’r%offéé@ﬁo@tﬁéqshmthmtcdmpns#tlon 25b for
correcting the tw st ﬁé e horizontal link 1 6b. In addition, in
Fig.1l, reference nund 30 desig- nates a chain stopper put bet ween t he

side plates 1 and 2. The chain stopper 30 has at both lateral sides rectan-
2ol PRI B0 Pt e e R e lrdd ety prof et o 1
foa sheaveg for receiving chain links, .

(i) a chain swelling restraint portion provided at
a rear portion of the chain holder with respect
to the direction of entry of the chain between
the side plates, said chain swelling restraint
portion extending along a path of travel of the
chain engaging with and running along the load
sheave for restraining the chain from moving
radially outwardly from the load sheave at the
rear of the chain holder; and
(iii) a guide portion which is provided in a front
porticn of the chain holder with respect to the
direction of entry of the chain into the side
plates and into which said groove extends, the
guide portion comprising a first section that
extends along a line tangential to a rotary path
of the load sheave and a second section that
extends from the first section outwardly, away
from a rotary path of the load sheave, in an out-
wardly facing arc, and also having a first cor-
recting portion for correcting twists of vertical
links which consists of rounded corners of the
groove in the guide portion and a second cor-

- recting portion for correcting twists of horizontal
links which consists of surfaces extending lat-
erally from the rounded corners of the first cor-
recting portion toward both said sides.

It is preferable that a guide for correcting twist of the
chain entering between the load sheave and the chain
holder is provided in front of the load sheave in the
entering direction of the chain.

Also it is preferable that; at the side surfaces of

~each chain holder opposite to the side plates are pro-
vided rectangular projections projecting from the side
surfaces; at chain holder mounting-portions at the side
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the operating lever 14 is operated to normally rotat

plates are provided rectangular bores engageable with
the rectangular projections respectively; and the side
plates are fixed to each other through a plurality of stay
bolts, so that, when the side plates are fixed through the
stay bolts, the chain holders are sandwiched between
the side plates. _

Accordingly, when the lever type traction machine
hauls a load, releases the traction, or freely rotates the
load sheave while being turned sidewise or upside
down, the chain, which enters between the side plates
from the outside thereof to the inside, is guided by one
chain holder positioned at the entering side and
engages with the load sheave and prevented from rising
with respect thereto. At this time, the chain which enters
between the side plates and then leaves the chain
holder at the chain entering side, intends to bulge by the
gravity of the chain at the rear of the chain holder. How-

ever, at the rear portion of each chain holder is provided
the chain bulging restriction portion, whereby the chain

is restrained thereby from bulging Accordingly, the chain
having passed the chain holder is guided toward the
load sheave without bulging and then guided toward the
other chain holder,while engaging with the load sheave.
Hence, the chain can be prevented from bulging to inter-
fere with a stay bolt or intertwining chain links with each
other to cause locking of the rotation of load sheave.

At the front of each chain holder in the entering
directin of the chain toward the load sheave is provided
a guide for correcting twist of the chain, so that, when
the load sheave is operated to freely rotate, even if the
chain is intended to enter, while being twisted, between
the load sheave and the chain holder, the guide can for-
cibly correct and eliminate the twist of chain. Hence,
there is no fear that the twisting chain is caught by the
chain holder at the front thereof in the chain entering
direction to lock the load sheave.

At the side surfaces of each chain holder opposite
to the side plates are provided rectangular projections

. ...  projecting from the side surfaces and at the chain holder
mounting positions of the side plates are provided rec-
tangular fitting bores into which the rectangular projec-
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example, whereby the chain holders can be simple to

construct, machine and assemble, and be miniaturized

and lightweight.

These and other objects of the invention will be
seen by reference to the description, taken in connec-
tion with the accomopanying drawings, in which:-

Fig.1 is a sectional view of the principal portion of a
- lever type traction machine of the present invention,

Fig.2 is an enlarged sectional view taken on the line

A-Ain Fig.1,

Fig.3 is an enlarged sectional view of a guide at a
~ chain holder,

Fig.4 is a sectional view of a lever type traction

machine to which the present invention is applied,

and

Fig. § is a sectional view explanatory of the problem

in the conventional prior art example.

A lever type traction machine shown in Fig.4 is a
typical embodiment of the present invention , which is
so constructed that a load sheave 3, into which a driving
shaft 4 is relative-rotatably inserted, is rotatably sup-
ported to first and second side plates 1 and 2 disposed
opposite to each other and spaced at a predetermined
interval, and a reduction gear mechanism 5 comprising
a plurality of reduction gears is interposed between the
axally outside end of the driving shaft 4 projecting from
the second side plate 2 and the load sheave 3, so that
the reduction gear mechanism 5 reduces the rotation
speed of the driving shaft 4 to be transmitted to the load
sheave 3. The first and second side plates 1 and 2 are
fixed to each other and spaced at a predetermined inter-
val through four stay bolts shown in Fig.1, and a mount-
ing shaft 33 for mounting a hook 34 is supported
between the side plates 1 and 2 and at one side on the
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portions 71 is screwed with the driving shaft 4 at the

axial outside of the driven member 6, between the driv-

ing member 7 and the driven member 6 is interposed a

braking ratchet wheel 10 put between a pair of linings 8

and 9, and outside the first side plate 1 and at an exten-

sion of the mounting shaft 33 is mounted a braking pawl

11 engageable with the braking ratchet wheel 10 to

block reverse rotation thereof, these components form-

ing a mechanical brake 50.

Furthermore, at the radial outside of the driving
member 7 is provided an operating lever 14 having a
pawl member 12 provided with a normal and reverse
rotation pawl engageable with the toothed portions pro-
vided at the outer periphery of the driving member 7 and
an operating portion 13 for engaging or disengaging the
pawl member 12 with or from the toothed portions, the
lever 14 being operated to rotate the driving member 7
normally or reversely through the pawl member 12
selectively engageable with the toothed portions 71,
thereby hauling or loosening the chain engaging with
the load sheave 3.

A free rotation control mechanism for making the
load sheave 3 freely rotatable is provided axially outside
of the driving member 7. In detail, at the axially outer
end of driving shaft 4 is provided serration 40, onto
which a pair of sleeves 41 and 42 are fitted, aflange 41a
is provided at the first sleeve 41, a stopper 43 is serra-
tion-coupled with the axial end of serration 40 at the
axial outside of the second sleeve 42, a nut 44 screws
with a screw thread at the driving shaft 4 at the axial out-
side of the serration 40, and the nut 44 is tightened to fix
the stopper 43 to the driving shaft 4 through the sleeves
41 and 42.
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An operating handle 15 is fitted onto the second
sleeve 42 and interposed between the stopper 43 and
the driving member 7 in relation of being movable axially
of the driving shaft 4 and rotatable, and ridges 15a are
provided at the inner periphery of the operating handle
15, the ridges 15a engaging with engaging grooves 43a
provided at the outer periphery of stopper 43 respec-
tively, whereby the operating handle 15 is made not-rel-
ative-rotatable with respect to the driving shaft 4
through the stopper 43.

Between the operating handle 15 and the stopper
43 is provided an elastic biasing member 48 comprising
a coil spring in contact with the side surfaces of the
operating handle 15 and stopper 43, the elastic member
48 biasing the operating handle 15 toward the flange
413 at the first sleeve 41, in other words, in the direction
of moving away from the stopper 43, that is, toward the
driving member 7.

Furthermore, at the radial end of the rear surface of
a boss of the operating handle 15 are provided two
engaging projections 45 projecting toward the driving
member 7, and at the opposite side of driving member 7
to the boss of the operating handle 15 are symmetrically
provided a pair of projections 46, so that at the projec-
tions 46 are provided free rotation control surfaces 47
which, when the operating handle 15 is moved away
from the driving member 7 and relative-rotated thereto,
is biased by the elastic biasing member 48 so as to be
brought into contact with the projecting utmost ends of
the engaging projectons 45. In a case where the free
rotation control mechanism is operated, at first, the
operating handle 15 is moved away from the driving
member 7 and, in this state, is rotated to engage the
engaging projections 45 with the free rotation control
surfaces 47 as shown in Fig.4, at which time since the
driving shaft 4 normally rotates, the driving member 7
screws backwardly from the driven member 6. Accord-
ingly. in this state, the load sheave 3 becomes freely
rotatable and since the engaging projections 45 are
biased by the elastic biasing member 48 so as to come
into elastic contact with the free rotation control sur-
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load or no-ldad side due to the free rotation of load

sheave 3.

In such the state, when the chain is intensively
pulled at the load side to be heavily loaded, the driving
member 7 overcomes the resistance to relative-rotate
with respect to the driving shaft 4 and the free rotation
control is released to lead to reoperation of the mechan-
ical brake 50.

in the Fig.1 embodiment of the lever type traction
machine of the present invention constructed as the
above-mentioned, at both radial sides of the load
sheave 3 are disposed a pair of chain holders 17 for
holding toward the load sheave 3 the chain 16 entering
between the side plates 1 and 2 to engage with the load
sheave 3, the chain holders 17 being provided at the
rear side thereof in the entering direction of the chain
between the chain holders 17 and the load sheave 3
with chain bulging restraint portions 18 for restraining .
the chain 16 from radially bulging from the load sheave
3 at the rear side thereof.

In other words, as shown in Fig.1, at the load
sheave 3 engageable with the chain 16 is provided with
a plurality of projections 19 for catching the chain 16, so
that, when the load sheave 3 rotates, the chain 16 is
adapted to be drawn into between the side plates 1 and
2 through the projections 19. Namely, when the load
sheave 3 is driven normally, in other words, clockwise in
Fig.1, the chain 16 is hauled at the load side (the leftside
in Fig.1) so as to enter between the side plates 1 and 2
from the outside thereof to the inside and guided by one
chain holder 17 provided at the load side, so as to rotat-
ably engage with the load sheave 3 without rising there-
from and then guided by the other chain holder 17
provided at the no-load side so as to be drawn out from
between the side plates 1 and 2.
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and is guided by the other chain holder 17 provided at
the load side so as to be drawn out from between the

side plates 1 and 2.
In the above-mentioned construction, when the

joad sheave 3 is normally rotated, the chain 16 enters at
the load side thereof into between the side plates 1 and
2 from the outsides thereof to the insides. When
reversely rotated, the chain 16 enters at the no-load
side as the above-mentioned. The chain holders 17, as
shown in Figs.1 and 2, are provided at both the inside
- surfaces with rectangular projections 20 respectively,
and rectangular fitting bores 21, into which the rectan-
- gular projections 20 are fitted, are provided at the side
plates 1 and 2 and inside of the stay bolts 22 provided
at both lateral sides of the load sheave 3 respectively,
the rectangular projections 20 being fitted into the rec-
tangular fitting bores 21, and nuts 44 are fixedly
screwed with the stay bolts 22 respectively, thereby not-
rotatably sandwiching the chain holders 17 between the
side plates 1 and 2.

Each chain holders 17 is heat-treated to improve its
strength so as to bear contact with the chain 16 and
forms a groove 23 at the opposite surface to the load
sheave 3, so that at the boitom of the grove 23, as
shown in Figs.1 and 2, forms a biasing surface for bias-
ing a vertical link 16a toward the load sheave 3 and at
the inner surfaces of the groove 23 form biasing sur-
faces for biasing a horizontal link 16b, so that, as shown
in Fig.1, these biasing surfaces each are formed in an
inwardly facing circular arc around the axis of load
sheave 3, thereby biasing toward the load sheave 3 the -
chain 16 engaging therewith. The chain swelling
restraint portions 18 are provided at the chain holders
17 and at the rear side in the entering direction of the
chain 16 when entering between the side plates 1 and 2
from the outsides thereof to the insides, and guide por-
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front of the entering directin of the chain 16 when enter-
ing as it is twisted, thereby forcibly correcting the thst of
chain 16.

The chain bulging restraint portlons 18, as shownin
Fig.1, each are extended at the rear portion of the bias-
ing surface in the chain entering direction to be formed
along the rotation path of the load sheave 3. When the
chain 16 guided by the biasing surface is intended to
bulge in the tangential line of the rotary path of load
sheave 3, the chain bulging restraint portions 18 can

restrain the chain 16 from bulging.

Each guide 25 is formed in such a manner that
each biasing surface is somewhat extended at the front
in the chain entering direction along the tangential line
of the rotary path of the load sheave 3 and then out-
wardly extended in an outwardly facing circular arc and
formed in continuation of the groove 23. As shown in
Fig.3, each corner between the biasing surface for the
horizontal link 16b and the groove 23 is rounded so that
at the round corner is formed a first correction portion
233 for correcting the twist of the vertical link 16a, and
each inner surface of the guide 25 in continuation of the
biasing surface for the horizontal link 16b , that is, each
inner surface positioned at both sides of the groove 23,
forms a second correcting portion 25b for correcting the
twist of the horizontal link 16b.

In addition, in Fig.1, reference numeral 30 desig-
nates a chain stopper put between the side plates 1 and
2. The chain stopper 30 has at both lateral sides rectan-
gular projections 31 as the same as the chain holder 17,
the projectons 31 being fitted into rectangular fitting
bores 32 provided at the side plates 1 and 2. The chain
stopper 30 and the chain holders 17 are sandwiched
between the side plates 1 and 2.

Next, explanation will be given on operation of the
lever type traction machine constructed as the above-

-mentioned.

At first, when the chain 16 is hauled, the operating
lever 14 is operated to normally rotate the driving mem-
ber- 7 and the driving shaft 4 is driven through the
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rotatable, counterclockwise in Fig.1, thereby reversely
rotating the load sheave 3 by the load. In addition, such
reverse rotation is limited in a range of reversely rotating

“the driving member 7 by operating the operating lever
14. When the reverse rotation exceeds the range, the .

mechanical brake 50 acts to block further reverse rota-
tion. Accordingly, the operating lever 14 is repeatedly
operated to enable the traction to be'released. '

In the no-load state where traction is released, the
chain 16 is drawn out from the load sheave 3 to the load
side or retracted to the no-load side, in brief, when the
load sheave 3 is controlled to be in the free rotation
state so as to adjust the chain 16 in length, the operat-
ing handle 15 is operated as the above-mentioned.

It is not problematical that the lever type traction
machine hauls the load, releases the traction or free-
rotation-controls to adjust the chain 16 in length while

being kept vertical, that is, the picture plane of Fig.1

keeps the upper portion thereof above. However, when
the same is turned sidewise or upside down, that is,

when the picture plane of Fig.1 keeps the lower portion
below, especially when the traction is released or the

load sheave 3 is free-rotation-controlled to adjust the
chain in length, the chain 16 entering from the outside to
the inside of side plates 1 and 2 is intended to swell at
the rear of each chain holder 17, but since each chain
holder 17 is provided with the chain bulging restraint
portion 18, the chain 16 can be restrained from bulging
at the rear of the chain holder 17, whereby the chain 16
can be prevented from interfering with the stay bolt 22 or
the hook mounting portion 32, or from intertwining with
each other to hinder smooth rotation of the load sheave
3 so as to lock its rotation.

In a case where the load sheave 3 is free-rotatably
controlled to adjust the chain 16 in length, when the
chain 16 is intensively pulled or is intended to enter,
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chain holder 17, the vertical links 16a and horizontal
links 16b of the chain 16 all are corrected by the guide
25 of entering posture, whereby the twist of chain 16 is
eliminated of its twist and enters between the chain
holder 17 and the load sheave 3. Accordingly the chain
16 can be prevented from being caught by the chain
holder 16 at the front thereof in the entering direction to
lead to locking of rotation of the load sheave 3.

The chain holders 17 are sandwiched between the
side plates 1 and 2 by fitting the rectangular projections
20 thereof into the rectangular bores 21 at the side
plates 1 and 2 and are fixed thereto by the stay bolts 22,
thereby being restricted of rotation. Also, each chain
holder 17, as shown in Fig.1, is positioned inside of and
close to the stay bolts 22, and can come into contact at
the rear surface therewith. Accordingly, the counter-
clockwise rotation moment of the chain 16 acting on
each chain holder 17 can be carried also by the stay bolt
22.

The chain holders 17 are not constructed to allow
the stay bolt 22 to perforate therethrough as the conven-
tional, thereby being simple in construction to that
extent, resulting in that the same can be miniatur-
ized,and be simple to machine and assemble.

As seen from the above, in the lever type traction
machine of the present invention which is so contructed
that the load sheave 3 engageable with the chain 16 is
interposd between the side plates 1 and 2 and the oper-
ating lever 14 is operated to drive the load sheave 3 so
as to haul the chain 16, the pair of chain holders 17,
which hold toward the load sheave 3 the chain 16 enter-
ing between the side plates 1 and 2 to engage with the
load sheave,are provided. At the rear side of each chain
holder 17 in the. entering direction of the chain 16 when
entering between the side plates 1 and 2 from the out-
side to the inside thereof is provided the chain swelling
restraint portion 18 for restraining the chain 16 from
swelling radially outwardly of the load sheave 3, so that
in a case where the lever type traction machine is oper-
ated while being turned sidewise or upside down, espe-
cially the traction is released or the load sheave 3 is
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ity at the rear side of the chain holder 17, the chain bulg-

ing restraint portions 18 can restrain the chain 16 from
bulging. Accordingly, the chain 16, which does not swell
at the rear side of the chain holder 17, can be prevented
from bulging to interfere with the stay boit or the like or
intertwine with each other to hinder smooth ratation of
the load sheave 3. '

The guides 25 provided ahead in the entering direc-
tion of the chain 16 into between the load sheave 3 and
the chain holder 17 and for correcting twist of the chain
16, even when the chain 16 is intensively pulled during
the free rotation and the chain is intended to enter ther-
ebetween while being twisted, can forcibly correct and
eliminate the twist. Accordingly, the chain 16 can be
prevented from being caught by the chain holder 17 to
lock the load sheave 3.

Also, the rectangular projections 20 are provided at
both the side surface of the chain holder 17 opposite to
the side plates 1 and 2, and rectangular bores 21
engageable with the rectangular projections 20 are pro-
vided at the chain holder mounting portions at the side
plates 1 and 2 and the chain holders 17 are fixedly
sandwiched between the side plates 1 and 2 by the stay
bolts 22, whereby the chain holders 17 can effectively
be locked and the insertion bores for the stay bolts as

‘the conventional example need not be provided, thereby
enabling the lever type traction machine to be miniatur-
ized and be simple to machine and assemble.

While a preferred embodiment of the invention has
been described using specific terms, such description is
for illustrative purpose only, and it is to be understood
that changes and variations may be made without
departing from the scope of the following claims.
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of the chain (16) engaging with and running
a pair of side plates (1,2), spaced apart from
one another,
a load sheave (3), rotatably interposed
between the side plates, for supporting and
pulling a chain (16) comprising a plurality of
vertical links (16a) standing up with respect to
a driving shatft (4) in the load sheave (3) and
horizontal links (16b) lying generally parallel
with respect to the driving shaft,
an operating lever (14) for driving the load
sheave to puli the chain, and
a pair of chain holders (17,17) for holding the
chain (16) against the load sheave (3) so that
the chain engages with the load sheave, said
pair of chain holders (17,17) being non-rotata-
bly fixed between the side plates (1,2) on oppo-
site sides of the load sheave and positioned
radially outwardly thereof, each of the chain
holders (17) comprising:

(|) a groove (23) formed in a surface
thereof facing the load sheave (3), for
receiving chain links,

(i) a chain swelling restraint portion (18)
provided at a rear portion of the chain
holder (17) with respect to the direction of
entry of the chain between the side plates,
said chain swelling restraint portion (18)
extending along a path of travel of the
chain (16) engaging with and running
along the load sheave (3) for restraining
the chain from moving radially outwardly
from the load sheave (3) at the rear of the
chain holder {17); and '

(i) a guide portion (25) which is provided
in a front portion of the chain holder with
respect to the direction of entry of the
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side plates (1,2) and
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into which said groove (23) extends, the
guide portion (25) comprising a first sec-
tion that extends along a line tangential to
a rotary path of the load sheave (3) and a

second section

that extends from the first

section outwardly, away from a rotary path
of the load sheave, in an outwardly facing
arc, and also having a first correcting por-
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tion (25a) for correcting twists of vertical
links (16a) which consists of rounded cor-
ners of the groove (23) in the guide portion
(25) and a second correcting portion (25b)

for correcting twists of horizontal links
(16b) which consists of surfaces extending
laterally from the rounded corners of the

first correcting
said sides.

portion (25b) toward both

2. A lever type traction machine according to claim 1,
characterised in that each of said chain holders (17)

is provided at the front i
said chain (16) between

in the direction of entry of
said chain holder (17) and

said load sheave (3) with a guide (25) for correcting
twist in said chain entering between said chain
holder and said load sheave.

3.

A lever type traction machine according to claim 1,

characterised in that each of said chain holders is
provided at both side surfaces thereof opposite to
said side plates with rectangular projections (20)
projecting from said side surfaces respectively and
each of said side plates (1,2) is provided at a
mounting portion of each of said chain holders (17)
with a rectangular fitting bore (21) into which said
rectangular projection (20) is fitted, said side plates
(1.2) being fixed to each other by a plurality of stay
bolts (22) so that each of said chain holders (17) is
sandwiched between said side plates (1,2) when
fixed by satd stay boits (22).




gui de portion (25) conmprising a first sec- tion that extends

along a line tangential to a rotary path of the | oad sheave
(3) and a - second section that extends fromthe first

section outwardly, away froma rotary path of the | oad sheave,
in an outwardly facing arc, and also having a first correcting
por - tion (25a) for correding twists of vertica

links (1 6a) which consists of rounded cor- ners of the groove
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both sai d &sdE) respectivelyesaid pear surfacerofreath of accor di ng
to claiml, said holders (17) being close to the outer surface of
each of said stay bolts (22).
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characterised in that each of said chain holders (17) I's provided at
the front in the direction of entry of said chain (16) between said
chain holder (17) and said | oad sheave (3) with a guide (25) for
correcting twist in said chain entering between sald,chaln hoLdg_m
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and said | oad sheave. 3. A lever type traction machi ne pg&

1, characterised in that each of said chain holders j
both side surfaces thereof opposite to 4 said side plajes
rectangul ar projections (20) projecting fromsaid si
respectively and each of said side plates ,2) 1S pfok
nmounti ng portion of each of said §Q€17 _ uhmamrectangular
fitting bore ( ich said t angul ar proj ecFrorr{t26y—+s
fitted, said si (?f JQh , perng i to each=et-her by a plurality
of stay bolts (22) so t ch of s q::ﬁ in holders (17) is
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sandmnched bet ween sai d S|de pl ates (1,2) when fixed by said stay bolts

(22). . 17 4. A lever type traction machine
according to claim3, characterlsed in that said stay bolts (22) are
di s- posed at the rear surface sides of said chain hold- ers (17)
respectively, said rear surface of each of said holders (17) being
close to the outer surface of each of said stay bolts (22).
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LEVER TYPE TRACTION MACHINE
ABSTRACT OF THE DISCLOSURE

The invention relates to a lever type traction machine
in which is disposed between side plate (1,2) for
rotatably supporting a load sheave (3) and at both radial
sides thereof, a pair of chain holders (17) for holding
toward the load sheave (3) a chain (16) entering between
the side plates to engage with the load sheave and which
is provided at the rear side of each chain holder (17) in
the entering direction of the chain with a chain bulging
restraint portion (18) for restraining the chain from
bulging at the rear of the chain holder (17).




