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The pres~nt invention r~latea to a drainage hose for 
use in a st~te where it is attached to an electric washing 

5 machine. 
Such conventional washing machine hoses can be 

· qenerally claa:eified into a hose constituted by two kinda of 
hoses, one of, -which. is an in-mach·ine hose attached to· the 

inside of a was~inq machine and the other of which is an out-
10 of-machine hose set aloriq a case of the washing machine, and 

another hose in which thaae separately-formed inside and 
outside different hoses are replaced by a single long hose 
constituted by a~ in-machine hose port.ion and an out-of-machine 
hose portion.are integrally connected to each other in series. 

15 In any of such conventionally generally known washing 
:machine hoses, a water r~ceiving pipe portion to be connected 
to a drainaqe pipe provided in a washing machine is provided on 
one end side of the hose. Further, in an in-machine hose, a 
pipe portion to.be connected to an aperture portion formed in 

20 a aide wall of :,a 1!ashing machine is provided on the other end 
·side of the hose_~ while in an in-and-out integrat~d type hose, 
a lonq intermediate pipe portion projecting outside through 
this aperture portion is provided, 

On the· other hand, washing machines are grouped into 
25 two types, one of which is a two-tub type having a washing tub 

and a dewatering tub formed separately, and the other one of 
which is ~ one-tub type which.has a single tub acting as a 
washing tub aa 'w-ell as a dewa terinq tub, In any of these 
types, . a drainage pipe in a washing machine is provided 

30 vertically and~:opene(:I down~ard, and an aperture portion fo:i:Ined 
in a side wall o_f the washing machine for connection or passage 
of the ~ther end· of the hose is opened horizontally. 
~herefore, in any washing machine hose of the in-machine hose 
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~nd the in-and-out integrated hose, a water ~eceiving pipe 
portion should be attached vertically to a drainage pipe in & 
washinq machine, and an external hose connecting pipe portion 
o~ an inte:cmediate portion of the hose should be attached to or 

5 passed throuqh an aperture of the washing machine horizontally, 
so"that it is naceaaary to turn the hoae at an anqle of 90° 
bet~en the d~ainaqe pipe and the aperture of the washing 
machine. 

To increase the capacity of ·a waahing tub of a waahing 
10 machine, there are two methods in which the diam~ter of the tub 

is increased and the-vertical height· of the tub is incr~ased. 
In· order to inc~ease the diameter,. it is necessary to enlarge 
an outside case.cf the washing machine and the washing ma~hine 

appears larqe ·in s.ize. Therefore, it is not preferable from 
. lS any point of view because not only the material ~ost but alao 

packing materials cost, shipping cost and so on are increased. 
On the other hand, if the vertical height of the tub is 
increased so tha~ the·washing machine is made high as a whole, 
not only the above problem a~ises, but also it becomes 

20 difficult.for a short per•on to use the washing machine. 
It can be therefore considered, ae means to solve these 

problems, that. ·a lower space in the inside of a waahinq machine 
is made as small as possible while the vertical heiqht of a 
washing ~ub is increased. This method is an effective one, 

25 even in the case of using a washing tub wi t:h a current site 
wit~out any chan9e, in that it is possible to obtain a washing 

· · machine which .\~ low irt height enough to perform washing 
easily. 

In a conventional drainage hose, however, the bending 
30 radius is so large that it is difficult to form a sudden 

bending under a waahing tu~, &o that a considerably large space 
is required in a lower portion ·-in the inside of the washing 
machine. If this space ~s reduced, the hose ie comp~eamed and 
deformed in the.inside of the washing machine so that its shape 
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a1 a pipe .cannot be maintained. 

SUMMARY OF THE INVENtiON 
It is therefore an object of the present invention to 

solve the foreqoinq problems belonginq-to conventional washing 
5 ~achinea, and to provide a washinq machine hoee which can be 

bent suddenly, which can be arranqed while being kept in its 
pipe-like shape even if a vertical space under a washing tub is 
small, in which.the vertical space·under the washing tub can be 

made as small as possibl~ so that the bottom portion of the 
10 washinq tub ia disposed in a lower position, and by which it is 

possible to obtain a washing machine low in vertical height es 

a whole for tne vertical height of the washinq tub. 
'l'o achieve the above object, the washing machine hose 

ac~ording to the,present invention comprises a water receivinq 
15 pipe portion provided on one end aide of the hose so as to be 

connected to a d~ainage pipe provided in a washing machine, and 
a bend formation portion to be bent into an L-shape following 
the water receiving pipe portion, and in which the bend 

formation portion is made to hav~ a bellows~l~ke corrugated 
20 shape. constituted by a c_ombination of different-diamete:e 

annular porti~ns~ and both sides of the bend formation portion 
in a longitudinal direction of the hose are held by two annular 
portions projecting from both sides of a base portion of a bend 
forming tool substantially perpendicularly thereto so that the 

25 bend foi:mation. portion is bent at almost right anqleEI while 
" larqe-diameter .~nnular portions of the bend formation portion 

contact with·eac~ other under pressure or ·are made extremely 

adjacent to eacJ:l·other at the small-diameter side of the bent 
portion ot the hose. 

30 A speci·fic mode of the bend formation portion is such 
that a bellows-like corrugated shape constituted by a 
combination of · large-diametex- annular portions and small• 
diameter annular portion&, and another specific mode of the 
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same is such that a bellows-like corrugated shape constituted 
by a combination of large-diameter annular portions and annulai: 
portions with diameters ama.ller than the large-diameter annular 
portions only i~ part of the transverse directions of the pipe. 

S When the hose is produced, the hoee is formed 
eubatantially straight over its entire length, and thereafter 
the above-mentioned bend formation portion is bent into an L­
shape by use o·f a bend forming tool , At this time, the. above­
mentioned large-diameter annular portions cons ti tutinq the bend 

10 fo:rmation portion of the hose e.re made to be in pressure­
contact with each other or made extremely adjacent to' each at 
the small-diameter side in the pos~ure of bendinq so that the 
posture of bending is made minimum. Although the material to 
form the hose•is~ not l~mited specially, water proof materials 

- 15 such as polyolefin resin or PVC resin are preferable. 
In add-ttion, the hose may be formed such that flat pipe 

. port;ions may b~ 'formed on the opposite sides of the bend 
fo:rmation porti~n so th~t the annular portions of the bend 

forming tool can: be fitted to the flat pipe portions or an in-. . 
20 mac~ine fixing flat pipe portion is formed in a desired portion 

of An intermediate portion of the hose so that the fixing flat 
' pipe portion can.:·he ·fixed in the inside of the ~ashing machine. 

In addition, the hose may be forme~ such that an intermediate 
pipe portion is made to be a flat pipe portion having no 

25 ixregularities in a portion over a predetermined length, or the 
corrugated shape. of the p'ipe pox-tion is not limited to a 
sectionally ha~f~arc corrugated shape, hut it may be made to 
use a scalene-triangular cor~ugated shape, 

30 
BRIEF DESCRIPTION Of THE DRAWINGS 

Fig. l is a partially broken f~ont view of a hose of a 
first embodiment, 

Fiq, 2 is a partially broken front view of tha hoee of 
Fig. l which has not been bent. 
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Fig. 3~ia an expanded front v1aw of a bend foJ:mation 
portion. 

Fig. 4 is a partially cut-away front view illustrating 
the atate where the hose is attached to a washing machine. 

·s Fig. 5 is a partially broken front view of a hose of a 
se~ond embodiment. 

Fig. 6 ·1a a partially cut-away front view of the hose 
of the second embodiment. 

Fiq. 7- 'is a front view illustrating a main part of a 
10 hose of a third embodiment. 

Fig. B is a partially broken front view of a hose of a 
fourth embodiment which has not been bent. 

Fig 9 i·~ an expanded front view of a bend formation 
pQrtion of the, hose of the fourth embodiment . 

. 15 Fig. 10 is a sectional view taken on.line A-A· in Fiq. 
9. 

Fig. 11 is a sec~ional 
correspondinq ~o Fig. 10. 

Fiq, ~2 · is a sectional 
20 corresponding tQ Fi9. 10. 

'. 

view of a fifth embodiment 

view of a sixth embodiment 

DETAILED DESCRIPTION OF TffE INYEN~ION 
Pref erred embodiments of the present invention will be 

described below with reference to the drawings • Of the 
drawings, Fiqe.,l t~ 4 shows a hose H according to a first 

25 embodiment of the present invention.· Fig. 1 is a partly broken 
view illustrating the ·structure of the hose H, Fig. 2 is a 
partly broken view illustrating the structure of the hose H 
befo::r:e the h~s~ is bent, Fig. 3 is an expanded view 
illustrating a --bend forma.tion portion where the hose H is bent, 

30 and Fiq. 4 is a: view illuB~rating the state where.the hose His 
attached to a w~ehinq machine A·· 

The wash~ng machine hose H acco~din9 to the preaent 
invention is produced such that synthetic resin material such 
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as polypropylene (PP), which is easy to be molded, moderate in 
rigidity, and high in elasticity and flexibility, is extruded 
in tha form of a tube into a metal mold from a ~eein ext~uder, 
and this tubular material is subjected to blow-molding into a 

S straight shape. The hoae H in the first embodiment is an in­

machine hose .to be attached in the inside of the washing 

machine A, aa shown in Fiq. 4. 
The .structure of the hose H when the hose H ls molded 

is such that, as ahown. in Fig. 2; a water receiving pipe 

l 0 portion l ~o be connected to a drainaqe pipe ••a" provided in 
the inside of a washing. machine A is formed on one end aide of 
the hose H, a bend formation portion 2 which will be bent later 
into an L-shapE!I is formed at a portion fallowing the water 
receivinq pipe ,portion 1, flat. pipe portions 2a and 2a are 

· 15 formed in the opposite aides 23 ·and 24 of the. bend formation 
portion 2 in the longitudinal direction, and a bellows-like 
corrugated intermediate pipe portion. 3 is formed in an 
inte:cmediate portion between the pipe portion 2a on the one 
aide 24 and a pipe portion 4 to be connected to an external 

20 hose, those pipe portions 1, 2, 2a, 2b, 3 and 4 being 

integrally fo~ed with each other .. ~.11to one substantially 
straight pipe as·:a whole, The bend £oriMtion portion 2 is made 
to have a special bellows-like corrugated shape in which a 
larqe-diameter annular portion 21 and a small-diameter annular 

25 port.;on 22 ~re formed ~ltexnately. 
With the t~us structured hose, as shown in Figs. 1 and 

.. 3, two annular., portions 12 and 12 of the separately molded 
bend forming tool 10 which are formed ao as to project from 
the. opposite sides of a base portion 11 of the tool 10 

30 substantially perpendicularly to eac:h other are fitted to and 
held by the pip~ portions .2a and 2a on the opposite sides 23 
and 24 of the above-mentioned bend formation po~tion 2 in the 
lonqitudinal direction, so that the·bend formation portion 2 i~ 
bent substantially at right angles into an L-ehape in which the 
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- 15 

20 

above-mentioned larqa-diameter annular portions 21, 21 ••. are 
in preaa-contact with each other or made extremely adjacent to 

ea.ch other at tha small-diameter aide of thia bent portion and 

the outer circumferential portions of the s~all-diameter 

annular port~o~a 22, .22 •• , are enveloped by ~he aide walls of 
the large-diameter annular portions 21, 21 ••• adjacent to the 

respective small-diameter annular portions (e~pecially see Fig~ 

3). 
With such a structure, the bend formation portion 2 is 

bent with an extremely small bending radius so that this bent 

postu~e is minimized, In addition, in the hose H of this 

embodiment, aa· illustrated in. the .enlarg~d view of Fig. 3, a 

portion 23 whic.h is formed adjacent to the bend formation 

portion 2 and o~ one end cf the water recei vi.nq pipe portion 1 
I ' 

formed to be co~p.ected to ~he drainage pipe 11 a 11 of the washing 

ma.chine A is made to serve also as the f ittinq pipe portion 2a 

for one of the a~nular portions 12 of the
0

bend forminq tool 10, 
eo that the length of the water receiving pipe portion l is 

reduced. Refexence numeral 7 shoWn in Figs. 1 and 2 represents 

a fitting portion to be inserted and fitted to an aperture 

portion 11 0 11 opened in a side wall 11 b 11 of the we.shing machine A 

(see Fiq. 4) • . 
In sue~ a manner, .the hose H according to the present 

invention can b~: bent with the minimum ~ertical width in uee. 
. ' 

25 Therefore, as shown in Fiq. 4, the lower end of a washing tub 
11 d 11 inside the' .washing machine A .can be disposed at a greatly 

.' lowered positio~, and a vertical space "e" under. the washing 

tub "d" can be made the minimum in use. 

A hose ff,:of a second embodiment shown in Figs, 5 and 6 

30 is an in-and-ou~ integrated hose in which a portion to be 

a.ttached to the inside of a washing- mach~ne A and a porti·on to 

be used in a s;at~ where it is p~ojected to the outside from a 
hose inaertion 1 ape:rturca portion 11 C: 11 famed .in a side wall "b'.' 

of the washing machine A are inteqrally and continuo~sly formed 
' ' 
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That ia, the hose H in thi~ embodiment is a long in~ 
and-out integrated hose, in which a water receivinq pipe 

portion 1 is formed on one end of the hose H so as to be 

S· connected to .a drainage pipe "a" prbvided in the inside of the 
wailhinq machine A, a bellows-like: cor.ruga.ted bend formation 

portion 2 in. w~ich larqe-diamete::r:: annula;-· portions · 21 and 
small-diameter annular portions 22,are formed alternately in 
the same manner as in the first ekibodiment, is formed in a 

10 portion following the water receiving pipe portion 1, a lonq 

in~erme~iate pi~e portion 3. fo~i~wing the bend formation 
portion 2 and having a portion to be.disposed in the inside of 

. . 
the. washing machine A and a porti~n to be project~d to the 
outside through.,the aperture portio~ 11 c:" of the side wall "b" 

- 15 is.formed in an.annular·corruqated ~hape, a pipe portion 7 to 
be . fixed to th~.: aperture portion ••<?" of the side wall "b 11 is 

form~d in the intermediate portion~ of the intermediate pipe 
portion 3, a pipe portion a to be +emovably locked to a hose 
lock portion "f" fixed at an upper p9rtion of the side wall "b" 

20 of the washing miachine A, -and a pipe portion 6 for draining 
. I 

water are formed on an end of the .ou~aide projecting portion of 

the intermediate pipe portion 3·, ~hese pipe portions being 

formed integrally and continuously ~s a whole. 
It is the same as in the first embodiment that the 

25 opposite sidee 2j and 24, in the longitudinal direction, of the 

above-mentioned bend formation portion 2 are held by two 

annular portions 12 and 12 of a bend forming tool 10 so as to 

be bent substantially at right anqle~ into an L-shape so that, 
on the small-diameter side of this:bent portion, the above-

3.0 mentioned larqe-:diameteJ:" annular portions 21, 21 • .". are in 
press-contact with each o~her or m~de extremely adjacent to 
each other. A generally well-known.hook"type hose hanger may 
ba attached to:. the pipe portion e f ~r :r:emovable locking at an 
end side of the.hose H. 

8 -



[ RECEIVED 05/lZ 15:~& 1997 Al 5330&9,· 
17, 5~128 16~299: 

PAGE 11 (PRIHTED PAGE 11) l 
DREW & NAP I ER 

_-. 
813+55813954:#11/24 . 

Fig. 7 ~hows another str~ctnre of tho hose H according 
to a third embodiment in which the structure of the bend 
formation portion 2 in the first and second embodiments ill 
modified so that two •mall-diameter annular portions 22 and 22 

5 are interposed: between two adjacent larqe-diameter annular 
portions 2i an~ 21. The hose H accordinq to the present 
invention can be produced in this manner. 

Figa. 8 to 12 show embodiments in wnich a bend 
formation portion 2 is formed so that the diameter of amall-

10 diameter annU:lar portions 22, 22,,, interposed between two 
adjacent large-diameter annular portions 21, 21. ,, is smaller 
only partially in the transverse .direction of the pipe than 
that of the large-diameter annular portions 21. 

In the: ,c;ase of a fourth embodiment shown in Figs. B ta 
15 10., the section~! shape of each of the &Jt!all-diameter annular 

portions 22 is _contracted in one direction (downward in Fig· 

10) in comparison with the round large-diamete~ annular 
portions 21 as .shown in Fig. 10. In a fifth embodiment shown 
in Fi9. 11, eacJ'i o'f the small-diameter annular portions 22 is 

20 modified so ths.t only its uppex: half is made smaller in 
diameter than the larqe-diametar a~ular portions 21. In a 
sixth embodimept:shown in Fig. 12, each of the small-diameter 
annular porti9na, 22 is modified so that its two, upper and 
lower portions are made smaller in ·diameter tha.n the larqe-

25 diameter annular po+tions 21. 
Although the embodiments regarded as representative of 

the present inve~tion have been described, the inverttion is not 
always limited.t9 the structures of these embodiments, but it 
can be modified .:desirably within a range· in which the above-

30 mentioned constituents of the invention are provided, the 
object of the invention is attained, and the following effects 
are exhibited. 

' 
As has:: been already apparent from the above 

description, in a hose according to the present invention, even 
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if it is either a hose to be arranqed in a washing machine or 

an in-and-out: integrated hose, a ·portion followinq a water 

receivinq pipe portion formed on one end of the hose •o as to 
. . 

be connected t~ a drainage pipe provided in the inside of a 

5 washinq machine ia made to be a bend formation portion havinq 

a bellows-like corrugated shape in which.annular portions made 

different in diameter, such a• larqe-diameter annular·portio~s 

and small-diameter annular portions, are provided alternately, 

and the opposit~ sides of this bend formation portion are held 

10 and bent by two annular portions of a bend forrninq tool so that 

the hose is bent substantially at right anglea in a state where 

the larqe-diameter annular portions are in press-contact with 

each other or made extremely adjacent to each other at the 

small-diameter. side of the bent portion. Accordingly, sudden 

- 15 bendinq can be made, the hose can be arranged while keeping its 

pipe shape without being flattened by the bending even if a 

vertical space' ~nder a washing tub is small, and the vertical 

apace under the washing tub can be made as small as possible so 

that a bottom portion of the washing ·tub can be disposed in a 

20 lower position.·., 

The~e·fore, it is not necessary to increase the vertical 

height of the washing machine as a whole even if the vertical 
.. 

height of the washing tub is increased to enlarge the capacity 

of the tub~ In ·addition, in the case of a washing tub whi~h is 

25 equal in size ~o.~ conventional one, such a conspicuous effect 

can be expecte~ that it· is possible to obtain a washing machine 

· · which is low in vertical height so that even a short person can 

wash easily. 
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I If I/If 1111~ ll(H HI/I H 1111 
WHA'r IS CLAIMED IS 1· 

1. A washinq machine hose, comprisingr 
a water receivinq pipe portion located ~t one end of 

said hose so as to be connected to a drainage pipe provided in 

5 a washing machine; 

a bend formation portion bent into an L-shape located 
at a portion following said water receiving .pipe portion; and 

a·bend forming tool including a base portion and two 
annular portions projectinq from .both sides of said base 

10 portion substantially perpendicularly to each other; 
wherein said bend formation portion has a bellows-likEl 

corrugated shape constituted by a combination of different­
dimneter annular portions incl,.udinq larqe-diameter annular 
portions; 

15 wherein ~oth sides of.said bend formation portion in a 
lonqi tudinal direction of said hos'e are held by said two 
annular portio.ns 1 and 

wherein said bend fo:cmation portion is be~t at almost 
riqht anqlee so.that said larqe-d~amete~ annular port.ions of 

20 said bend forJl'iation portion contact with each other under 

pressure or are made extremely adjacent to each other at a 

small-diameter s.ide of said bent portion of said hose. 

2. A washing mach~ne hose a·s claimed in claim l, 
wherein safd bend formation portion includes said larqe-

25 · · diameter annular portions and small-diameter annular portions. 

3. A "f'&shing machine hose ae .claimed in claim l, 

where.in said ~end formation portion includes said larqe­
diameter annular portions and annular portions each havinq a 

diameter smaller tha~ aaid large-diameter annular portions only 
30 in part.of transverse diraotiona of said hose: 
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