2103722 VALVE UNIT FOR USE | N CONCRETE PUMPS - *'BAéKGRQUND OF ‘
!Tﬂg NVENTI ON- The present invention relates to a fluid passage change over -
vahv,

i

unit for use in concrete ptinps whj ch punp freshly- 5 m xed or .
y-mixed concrete to a casting or defosite site such as bw?de@Qrgz !
struction site. FIG 1 illustrates a typical well-known conCrefe punp.
The concrete punp conprises a hopper 1 into which a ready- m xed concrete A..
is fed, a.punp uniWﬁ%¥ﬁrﬁF¥¥rﬁﬂﬁ)QﬁEpIQtGQN@BETEC?UMﬁ§ers 3 and 4 which %’
are mounted to a rear wall 2 of hopper 1 to communicate to the inside of
hopper 1 and performthe intake and di scharge of fluid concrete A, and a
val ve uni't for changing over a fluid passage fromthe punp cylinders 3 and
4 to a delivery line (not shown) which |eads to a 15 deposite site, the

val ve UthcRéPbﬁ%%IEﬁ“¥ﬁE iﬁ“ﬂﬁﬁigﬁe 5, one end of which is connected to
abou

the delivery Tine for pivotTng the latter and the other end of which

I's pivoted fopmdl tolnalg féﬁ@?l%é% EBeapEEBiﬁyHa%‘é%%. dnafhet 20
In the prior concrete punp, for exanple, the retraction of a“pistonof one
cylinder ofegayadsyrd i idOrkdLlisd 19 bSndrave bﬁh?sthﬁEcQthﬁ@BErégﬁi -
swinging pipe 5 is then noved into engagenent with the charged cylinder 4
andst he pigkdnoirs red@rdeikdd doricretdet6oaceabeihbr ongdepoeivy Bdite pi pe
5 and into the delivery line. During such operation,

such as building or construction site.

FIG. 1 illustrates a typical well-known concrete pump.
The concrete pump comprises a hopper 1 into which a ready-
mixed concrete A is fed, a.puﬁp unit having a pair of piston
10 cylinders 3 and 4 which are mouﬁted to a rear wall 2 of
hopper 1 to communicate to the insidé of hépper 1l and perform
the intake and discharge of fluia conérete A, and a valve
unit for changing over a fluid passage from the pump cylinders
3 and 4 to a delivery line (not shown) which leads to a
15 deposite site, the valve unit having a pivotal valve pipe 5,
one end of which is connected to the delivery line for
pivoting about the latter énd the other end of which is
pivoted for alternate communication with the puhp cylinders
3 and 4.
20 | In the prior concrgte pump, for example, the retraction
| of a piston of one cylinder 4 causes the concrete A to be
drawn into that cylinder. The éwinging pipe 5 is then moved
into engagement with the charged cylinder 4 and the piston

is extended to force the concrete through the swing



s : . S
the other cylinder 3 is filling- with the fluid concrete A for subsequent
di scharge iinto valve pipe 5 during the charging of the first cylinder 4. Inf |¢
~guch-manner, the swing 5 pipe 5 alterfately connects to the cylinders 3{.
and 4, whereby the fluid concrete A is pufiped from hopper 1 through swing
pipe 5 and deliveiy line to a deposit site. Such-conventional concrete punp
has the folRi®s fy andvitick sthesisil ivery vl ime pi pRusing suchaapenationy

swi tched 10 and hence it _is necessary to noye,-in.guigk response to the
swi t chi ng dhepigther £yldngdennduks BHiliing wibthcthe ocfhudilt RPRCESHRef 1
toward the opening of cylinder. 3 or 4 which is to be filled with the fluid
concrete f 0T SUSaMeHy FARCRALGR ntpe? YalveptPet2 FHFLREhENRy|inder.
However, when 15 the ready-m xed concrete w thin the hopper is of _a | ow
slunp, it Eg‘r?ﬁ&l%ﬂ e%q?ﬁ%kcgjv&‘?‘é?ﬁg ot ns'd?gpﬁnﬁgggrsi g PHang

concrete isfed. ta. the cylinders 3 and 4 gravi n s,a

portign S ﬁﬁﬁ%é&ﬁi?ﬁfﬁ?#,_ %ﬁ?ﬁﬁﬁF?rﬁpdg%ﬁiﬁg¥6$¥%§?i%déBH34br%ﬁg%%g¥h

is out of @][q;lfai [ { t L DAL 010 DL De 3.-SHo : and
dash |ine iq:n I ‘ﬁ? %?%%%%e%%%ﬁeiﬁﬁiﬁgggngrgt gﬂfﬁygﬁcg%ﬁ paste
and aggregaj; r rﬁgy Qﬁﬁn f Lgi £08¢tet e can be forned above
t he openi n;%ﬁ_)cﬁ @éyaﬁ}ﬁ ersﬁéé)’gilrﬁ 4%%‘?}?% éu%%%glr'el a% at 8in FIG 2, with
the result that duieh ivéi€ickal @dndP6tdrflimP haspPtR¥eEbRUowifig droppi ng
down and frombeing fed to the opening. In addition, air passages fromthe
openi ngs ofdrawWbaules s suul Yy | cswiwg apipepheie insthnthnecadlynswieched d

~concrete A wthin hopper 1, which , :
10 and hence it is necessary to move, in quick response to the

Switching of pipe 5 a large amount of fluid concrete A
within hoppér 1l toward the opening 6f'cy1inder'3 or 4 which
is to be filled with the fluid concrete for facilitating the
d:awing.of'the concrete ihto the cylinder; waever,'wheh
15 the ready-mixed concreté within the hopper 1 is of a low
slump, it cannot follow the quick swinging motion of pipe 5
since fhe concrete is fed to the cylinders 3'énd 4 by gravity, .
and thus a vacuum portion is momentarily formed around the
opening of cylinder 3 or 4 which is out of com@uqiéation
20 with swinging pipe 5 as shown by a dot and dash line in FIG.
2. This_can_separate the-flﬁi& conérete'into-cement paste
and aggregate. Furthermore arches of the'flﬁid concrete can
be formed above the openings'of cylinders 3 and 4 within
hopéer 1l aé at 8 in FIG. 2, wiéﬁ the result that the concrete
25. at'the:érch 8 is prevented'from dropping down and from béing
fed to the opening. In additidn,jéir péssagés from the
' opéhings of cylinders 3 and 4 to the atmosphere.can'be

formed in the fluid concrete A within hopper 1, which



es air to be drawn in the cylinders 3 and 4 during their intake stroke.
drawbacks will reduce the intake of ®oncrete Ainto cylinders 3 and 4,
ence lower the transfer efficiency of the concrete punp. Not only for = 4
5 . slunp concrete but also for fluid concrete which is liable to. be
separ at egadled GEFERo MRSIR-AR AYKIRSEPPindbesr Sadid 4 dagingnehetie A

which is fed'to the cylinders 3 and 4 can be substantially restricted to _ijg
- two funnéhtakepedtdkd) Orsudh dfwwisadics evtl D rbdabe theeddtapeaodl y from ™

t he openi ngs of 10 punp cylinders 3 and 4 respectively, wth the result

that funeenctetred dintgpasgbipeders e3 fanded, andnhencet loyerh&hepeni ngs to

t he at nosphere. Thus, the-renminder of the fluid concrete A can not be

drawn i ntepnisfiter e £¥ iaikncyof fthe heenchetecpump.pa¥eé aRdYadgred®es of

the concrete A can be separately 15 drawn in the cylinders. . These

di s@dvansdgew soanaxaks hutialsonfer ﬂa‘tlhﬂec‘éﬁFFéFGn{' igh dge liphle _
concrete i'nto the punp cylinders and the choking of th smﬁn%lp%pedg_pr t he
del i very 1o he Bfparated Rt SRRt PRIt 3P 208TEIRFEFant 1 26%3dY~ 1o

over cone .t he above di sadvant ages. t her as, peen_proposed.,a rete pu
having_aﬂ%iﬁQrﬁQHCQFﬁﬁt%lék&éhe§s7gﬁg gﬂoﬁﬁeiﬁygﬁﬁ.?F%tﬁeaééﬁﬁhggﬁlg gging
~usual ly disposed w.thin ho ve . the o L.ngs i nd 4.

The rota %ﬁ@&%ﬁﬁa%dﬁo@%é ?ggﬁgeg r?g egﬁflggg ssglfeag%\é%%gntl?c s";Lmsll | er
t han t hat; of i nal | ' L BCLE h G- .B%@g- ./ ond
the |imted tgf)ége vﬁp‘% %%dﬁ%ﬁggaggﬁg#geﬁggﬁnggsg&gﬁd ;;;gl\ffer , - sé'gl?rsatﬁx of -
t Ne 100NCIRinG iYL AKIR3 PASE €4 PESHEERLIELYS! WithaRtid fHesullt ithat

*

funnel-shaped air passages are fo;med, communicating.the openings
to the atﬁosphere.; Thus,.the'remainder of the flui&.concrete g
can not be_d:awﬁ in cylinders 3 and 4 and further the cement
paste and aggregateé of the concrete A can be seééraﬁely

15 drawn in the cylinders. These disa&véntages can cause
fedugtion_in intake efficiency of the fluid concrete into
the pump cylinderé.and the choking oﬁ the swing pipe 5 or
the delivery line due to the pumpihg of only aggregate
‘component. |

20 To overcome the above disadvantagés there has been
propdséd a concrefe pump having an agitato# 6 witﬁ paddles_
7 as shown in FIG.2, the agitator 6 being usualiy dis?Osed
within hopper 1 above the openings of cyiinders 3 and 4.

__The rotation speed of_ééddles 7‘is.réstricted to a speed

25  much smaller than that of sﬁinging pipe 5 because increase
in'sbeed 6f paddles 7 beyond the lim@ted speed will produce
a éonsiderable loss of.power,'sepafétion of the concrete

into cement paste, aggregatés, etc., and thus it is



K npracticable'to feed a Iarge anount. of the ready-m xed concrete A by

paddl es 7 to the cylinder openings in ggick response to swing notion of

Jalve-pipe 5 wth the result that agitator 6 cannot sufficiently elininate”

the di sadvan- ‘5 tages at least in a 0w slunp concrete. In addition, the

agitator paddles*7 are likely to bl ock instantaneous nove-_ nent of f|UId
concrete Almpractéeablengowieedbp daxgei aoowa ﬂfe%ﬁ?@%rﬂ%%

Fuwt her, when val ve pipe 5 is pivoted, it forces adj acent 10, fluid
concrete tevRFEetfdRshEsPaddies) keor fhedicyhinder @PEHRIT JP FHK of

-hopper 1, so-_that valve pipe 5. ¢an haold the fluid cong he side
walls if tﬁ%sP?BFﬂ tonsreng R°t§-°PaP§el"?1§'§pMeedsc t?bettrg?%é]ﬁlé

I I f
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SUWARY OF ToE| MVENTLON Agcg di ot ol oy byt st

I nvenfi on F provid d "passagé€ change over valve unit for concrete 20

pumps. whi Chel BaBBROLURRTESN e 1RUIGH oo IS Okl aridibus o

agi t at e honobgeneous
fluid concpghe b¥ kmlalae concieteeRioE o 15w dlimpriherely the disedeastages

air passages through the concrete nay be forned, whereby such drawbacks 25
can be eli ghpabedenn a¥gedeast . reduced, and thus intake * efficiency of the

concrete punp can be enhanced and the
Further, when valve plpe 5 is pivoted, it forces adjacent
10 fluid concrete toward and substantially perpendicularly to
.the side walls of hopper 1, so tﬁat ﬁalve pipe S can hold
the fluid concrete against the side walls if the fluid
‘concrete A is largely separated and contains a relatively
large proportion of-éggregates, and thus the sWitching of
15 valve pipe 5 can be adversely affected of-cannot'be performed

at its worst.

SUMMARY OF THE INVENTION |
Accordingly, it_is an object of the present invention
to provide a fluid passage change over valve unit for concrete
20 - pumps which in aceordance'with'the'quick change'motion of
the valve can agitate homogeneoﬁsly fluid concrete at locations
- within a hopper where'the-fluid concfete is liable to be
separated and the arches of the concrete or air passages
thrpugh the concrete may be formed, whereby such drawbacks
25 can be eliminated or at leest reduced, and thus intake
efficiency of the concrete pump can be enhanced and the
'choke up of the pivotal valve pipe and delivery line can be

- prevented.

urd concrete at locations wthin a hopper where the



- choke up of the pivotal valve pipe and delivery line can be prevented.

I t-{s anot her object of the present invention to provide a fluid passage
' pje over valve unit for concrete punps which can easily draw fluid
ete within the hopper in punps by tdfje use of gravity, and the concrete
¥Y'be 5  snoothly fed to the punp-cyltnders due to the high stability of
the flow of the concrete thereto, whereby the concrete can be trahsferred_i:l
wi t hout separ at4.0n - n I nkake _efficienc s can be >
B so i mproved Hond HEiSRef ¥bigee Br KRl br e RE LnbenABLUEE °FF PC 7T

bresent | QAHQY 4 L DL §858a 0L EHaRESBIECIANGR WAl O oHdedd)

.whi ch the "change over e.1's pPrevent rom ho g fluid concrete.

agail nst tWRﬂiid@'één éaeip Ydﬁaﬁuﬂ_{iﬂds%_ﬂb&e_%@ Waihih ¢hd Mpgwnge
over valve. 15 These and ot her -objects in view the present invention
provi de a ifd @me%éweoﬁv?fawhye dREt the' comedeties danse Wherein a
passage change over valve nenber [ocated wi thin.a hopper. is connected at
its dutl etsmumrthly fedlieto vehg pump €plindessi dgealoutthiehdilght tstraksid dtyat an
inlet port 20 thereof is swng to alternately communi cate with a pair of
punps- haviafy theflpendfigehe nconchetaopheretohe whepebye et aonaxtetsonpri ses
a pair of guide nenbers disposed on both sides of the passage change over

- val ve one @R ks txansferred vithaukbeepapating thexedly and tte intnke end
belng-mfﬂ£¥¥¥tiency of the pumps can be also improved from this

point.

- 10 It is a further object.of the preéent invention to
provide a fluid passage change over valve unit in which the
change overlﬁalve.ié érevented from holding fluid concrete
against the hopper walls, thereby ensuring smooth switching

. of the change over valve.

15 These and other bbjects in ﬁiew the present invention
-prpvide a fluid passage change 6ver valve unit for concrete
pumps wherein é passage change over valve member located
within a hopper is connected at its outlet port to a delivery
line for pivoﬁing.abput the latter so thét an inlet port

20 thereof is swung to alternately communicate with a pair of
pumps having pump openings into the hopper, the improvement 
which comprises a pai: of.guide members disposed on both
sides bf.the passagé;change over valve one end of each said
guide member opening upwardly and the other end being disposed

25 to come into alignment with the opening of cofresponding one
of the pumps for guiding the concrete within the hopper to
the one pump when the change over valve member communicates

with the other pump.
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25 to cone into alignnment with the opening of corresponding one of the
punps for guiding the concrete within.tthe hopper to the one punp when the
change over valve menber conmuni cates w@h the other punp. BRI EF
DESCRI PTI ON. ©F THE DRAW NGS Wi |l e the spe€cification concludes with clains
whi ch particularly point out and distinctly define the subject matter which
i s regar ded ‘aBRIEF IDESORIRFION tOF STHR | DRAGINGS the invention will be
moreé clearly understood fromthe follow ng detail ed description and,the
acconpani ng FI'GUREShdile teheirspeaificaniomi conchedsdnith slaimgr WhifBer s
are designated by the same reference nunber. |n the drgwﬁnQS' FI&;l s a
cut away vi ewBaFtHGulARLY ROt 191t AR} digtingbl¥, deEinapherprbiscEs 4

vertical sectlon ol YIe SO06E St Py 0 TG HeElGiod, | Be 4oL BRSSO
SRR TR TR St L R N o
5% ot o R M o ign ana"Yf fobmplnereREs)
section of th&gf the drawings, in which the same or similar members are
'designated by the same reference number. In the drawings:
) FiG.l is' a cut away view in perspective of the.prior
10 concrete pump; |
FIG. 2 is a vertical section of the concrete pump in
FIG. 1; |
FIG. 3 is 'a sectional side view of a concrete pump
aecording to the bresent inventien; |
15 FIG. 4 is a fragmentary view taken along the line IV~IV
'in FIG. 3 ; | -
' FIG. 5 is a vertical section taken substantially the
line V-V in FIG. 3; |
FIG. 6 is a side view of the guide pipe in F1G.3;
- 20 FIG..7 is an axial section of a-modificetion of the
- guide pipe;
FIG. 8 ie a front elevation partly in section of the
valve unit in FIG. 3; - |
FIG. 9 is a front elevation partly in section showing
25 .another modification of the guide pipe;
.lFIGf 10 is a sectional side view of a concrete pump

utilizing still another modification of the guide pipe;



g unit in FIG 3; FIG 9 is a front elevation partly in section show ng
-anot her nodi fication of the -guide pipe;; FIG 10 is a sectional side
vp&w_of a concrete punp utilizing still another nodification of the guide

? FIG 11 is a vertical section sUbstantially taken along the |ine
I in FIG 10; FIG 12 (A) is a side »Tew of a guide trough used-in-the

.VaL

_”present I nvention; 5 FIG 12 (B) i's a viewin the direction of the N

~arrow XLl in FIG 12 (A),;. FIG 13 is a sectional side view of a concrete
punp utilizing a f@@ﬁErL%miﬁlﬁxﬁQFﬁiQﬁ t#ﬁ?%%@%e5%h$Fanibally takepcalong

is a vertlcal ec ubstantially taken along the |ine XIV-XIV in FIG
13: FIG 15 i & %Ie\ﬁlof"n(ﬁen%‘a]taft?unit in FIG13 and FIG 16 is a

si de’vi ew of the e ure plate i | G, 15. H
PREFERRED EMBCDI ME grs"e &‘t’ng‘st i lﬁ’cie wigy h%\g)gg'gRLE;F%t PSFédEB‘ne
enbodi nent of. ' ch reference nuneral 11 indicates a
concrete. punp. hgl?oé%glr eggivﬁn:%% general |y conprises: a hopper-13 into

whi ch a greshly m c r &i\e y. EBﬁtSfAthé bedowdXIT
pair of piston pun%?QHngﬁJ%?G ch aree'?ﬁj %%%éggf§gghed in a SU|ta8 |y

spaced rel ati gpshge .t q X ha) ower portlon of the rear wall 17 of the
| | FIG. 13 is a sectional side:vieW'of a coﬁc:ete pump
utilizing.a fﬁther modification of the valve unit;
10 FIG. 14 is a vertical section substantially taken along
 the line XIV-XIV in FIG. 13; |
FIG. 15 is a plan view of the valve unit in FIG.13; and
FIG,'16 is a side view of the end closureeplete in
FIG. 15. |
15 DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring to FIGS. 3 to 5, there is illustrated one
embodiment of the invention, in which reference numeral 11
indicates a concrete pump. The concrete pump ll generally
.comprises: a hopper-l3 into ﬁhich a freshly-mixed concrete
20 - or ready-mixed concrete A is fed; e pair oﬁ.piston pumps 15
and 16 which are'fixedly attached in a suitably spaced
relationship to the lower portion of the rear wall 17 of the
. hopper 13 to communlcate open ends 21 of pump cylinders 19
and 20 to the inside of hopper 13; a fluid passage change
.25-'.over valve unit 23 having a swinging pipe 25 as a valve
| _member of which one end or outlet port 26 is connected to.a
supporting ﬁipe 29.supported through a bearing 30 to the
front wall 14 of hopper 13 so that it can be pivoted about

'supporting pipe 29, and of which the other end or inlet

®



s ’ ' \

ﬁopper 13 to communi cate open ends 21 of punp cylinders 19 and 20 to the . N
I nsi de of hopper 13; a fluid passage ange 25 over valve unit 23 having
a SW nging pipe 25 as a val ve nenber whi ch one end or outlet port 26 is »

connected to-a supporting pipe 29 supported through a bearing 30 to the
front wall- 14 of *hopper 13 so that it can be pivoted about supporting pipe
29, .and of whipdrth27 oiseswend 86 abternateflgr tomifunicamenyitth apesr R3S y
confruni cate with open ends. 21 of punp cylinders 19 and 20; and a pair of
gui de pi-pes 312hmoif 3pump cylibdersbifsadds@Osedand Bopaisi dfs guide \pdpes
pi pe 25 so that one end or discharge end 33 of each guide 5 pi pe faces
correspondi ng dpean@nd2 2as ogupdepmepbendedd sposedd oro batthn sjides: Af piveotzd
communi cates with the other open end 21, the other end or intake end 35 of
each gui de pi PRLRPeRP n¥e uphakdsneotaddorndisshargst endpder ofs eagh: fuide
- cylinders_19 .and 20, there is reciprocatably 1Q disposed.eacg,a I stqQn 41
which is ari veRiEBRt S JFOEXEERARALIRIsPPLBneRdallt RE BYER &4 infenSe teof

o o LT ot SRl Rl s o ERTL Sk O0E A RaRERR, baBR sH Moo lben
drave 11010 SO e, bRl 8LA0E Sl BHSotant oh 0ot calbULMERRlY
oo "SR dpiad’ tbsaniberh st Cintloppanta, Cre o o)
delivery line 43 | eggdiRént 8y fingetsNg9Shha: 20)e cheRBONS ReAAiHRdcdtably
10 disposed each a.piston_41 which is drived between an extended
.p§Sition near the.openiend.ZI thereof and a retracted position'
by a coﬁventional drive meansl(.not-showh); i.g., hydraulic
drive device, and thefeby in syncﬁronism with swinging pipe
25 draws fluid concrete A into one cYIinder'l9 or 20 and
15 simultaheously forces concrete A charged in the other cylindér
20 or 19 into swinging pipe'25. The swinging pipe 25 is of
substantially a crank shape. One end or outlét port 26 of
pipe 25 is cénnected through supporting pipe 29 to a delivery
. line 43 1eading to a casting site, the supporting pipe 29 )
20 being disposed above the.level of piston pumps 15 and 16.
Further, to the other end or inlet port'27'of:pivotal pipe
25 there is coupled a pivotal shaft 45 through a joint platef
47 welded or fixedly attached to the other end 27. The |
pivotal shaft 45 is fdtatably supported on a bearing 49
25 fixedly secured to the back wall 17 of hopper 13 such that
the shaft 45 is coaxialhwitﬁ supporting pipe 29, the pivotal
shaft 45 péssing.throuéh the wall 17. The outer end 46 of



20 )bei ng di sposed above the | evel of piston punps 15 and 16. Further, to

- other end or inlet port 27 of pivegtal pipe 25 there is coupled a

tal shaft 45 through a joint plate~47 welded or fixedly attached to the
ot fer end 27. The pivotal shaft 45 is rotatably supported on a bearing 49

fi xedl k vall 17 of h 13 sugh th haf
45 15 coaxi b BRVDRALSRASE AF 9 dorpT TheCRTOLER 2 FEFEE +ephez; Ag B dugn

h Il h d f -
he-val | 17 ThS Qe | %1 Beans Bodh ncad Brarddiid B91RhAL, Ba0UON 23

fastened 1o 1he ugls YU a6e fle &écg\gﬂéglgf ﬁaéktagilbxvt henACEHRL By O

- hydraulic cylin SW ngi ng pr pe vot ed about pivot al shaft

45 resting ong_hh a(}%sa‘%:%T o ngrﬂﬂdfaﬁlélu flﬂ%&ﬁsﬁlsﬁﬁﬁgiﬁgwﬁhpg ake is

- di sposed on b prpe 25" eac ave a lug 5Z as shown in

FIG 5 pSOJecpﬂ%bﬁéﬁméﬂddk(¥E93¥éﬂ3%ﬁéﬁg‘1§er8§E2ﬁgséhfBéﬁr&h@rﬂsf amthear e
attached to joint plate 47 by fastening the 10 'lugs 52 with bolts and -

nuts to that jplit d¥ FELEO pipds LIE shEchargriendara3dibpgsiedeopn peth3l
and 32 and the inlet port 27 of pivotal pipe 25 are arranged on a circle

with center aisides ®f swilnqlingtpipeh2stedéhohaseppolugng2piage shown An
shown in FIG 6, guide pipes 31 and 32 each include 15 a straight portion

34 and a bentEﬁ@ii|&Npﬁhhen&xnghr@ﬂaabhmteuywarthsﬁramghhep@N¢ﬁGhSyxfacﬁhe
open angle [err{ of intake.end 35 with horizontal pl ane _nmay
appropri at el y themens anthare prached| fo[ dpint P¢ﬁ§egﬂ=l7dbyplf|§§§e3‘fng the

10 lugs 52 with bolts and nuts to that joint plate so that the
discharge ends_33 of guide pipes 31 and 32 and the inlet
port 27 of_pivctel pipe 25 are arranged on a cirele ﬁith
center at the axis of pivotal shaft 45 or'eupporting pipe
;29. As shown in FIG. 6, guide'pipes.3l and 32 each include

15 a Straight_perhion 34 and a bent portion 36_ektehding

| arcuately from'straight portion 34. The open angle 8 of
intake end 35 with herizonﬁal plene may be appropriaﬁely

defined, and is preferably 0°¢ & <60°. The guide pipes 31

and 32 extend, as -shown in FIG. 3, substantiaily in parallel

'20l. with sWinging pipe 25, 'so that ihtake ends 35 thereof open
upwardly. In additien, an agitator'37_having a plurality of
agifato; paddles 39 is disposed horizontally'within hopper
13. The agitator paddles 39 project, as shown in FIG. 5,
radially in spaced relationship from an agitator shaft 63 of-

25 _which_the oppesite ends rest on bearings 55 and 57 fixedly

. "secured to opposite sidewalls 59 and 61, respectively. One
end of agitator shaft 63 passes through sidewall 61, on

which end is fixedly.mounted a chain sprocket wheel 65

)



and 32 ext end, as-shown in FIG 3, substantially in parallel 20 wth
swinging pipe 25, so that intake ends 35 thereof open upwardly. In
addi tion, an agitator 37 having a plurality of agitator paddles 39 is
di sposed hori-zontally within hopper 13. Tde agitator paddles 39 project,
as shown-in FIG -5, radially in spaced rel4ti onship froman agitator shaft

63 of 25 which the .Q = st.on beari 2 A@N i

settdred to opposi tefrs v(%é%\(/)va%m g ggggﬁéf%l‘,imrve%m%\g/%; 3?081511@%%; o%(&g%%aa Sor
shaft 63 passes througheyrdanalek 63, 28a WY Go fikd ¥RHEY-HDKEd €&Gcherete
chai n sprocket wheel” 65 drived %§ a.stﬁ%éﬁﬁé?kﬂiving nea%s'(not shown)
to rotate agitator xhafth @addaed BHer eby tie Bottoandf- hbppdrchbictiedre Asni t h
paddl es 39. To the bottom of hopper 13 there is hinged a swing open bottom
cover 67 to open artingesc@ $wing opentbottpetawes®7t kor open aRd 0Pk i%on,
swi nging pipe 25 is aligned with either cylinders.19 or 20. Thus, assum ng

al i gnnent - of s¥i ngitRFEATHOPERing: A2 chhreFRRE- 19 as shown in FIGS. 3 and 5,
after freshly-mxed concrete A is drawn. into and fiJd s_the. Mo+ .
-cylinder 20 of punp 16 t &?ﬁﬁ'a_?jﬂlf’ﬂé f)‘i'b’ég%”zg kﬁrlpreetirsaéfs [ %g‘g‘f‘g‘?o%‘l%l either .
thereof, hydraulic oyilimilats 33 be 261 Uaikds | Caddtinfiny Watighmahe! &£ Adrirdyicieoh.
crank 51 in one direction so that pivotal pipe. 25 i"s pivoted about
connecting pipe 29 phipd 129 Riidke cgbilnddrt Iereofshowiedin FIGsal gandrs, vafter

t he open, end 15 2) of the charged cylinder 20, with the result that .
~cylinder 20 conmunifxesielynintixederpnergte i helsidinawmigitopiangt i1p¢ pehe other

10 cylinder ZQ_of pumpllﬁ through guide pipe 32 by retrac;ing

piston 41 thereof, hydrauliq cylihdér 53 is actuated to turn
pivotal shaft 46 through crank 51 in one direction so that
pivotal pipe.2§ is pivoted_about connecting pipe 29 until
intake end 27 thereof comes into alignment with the open end
15. 21 of the charged cylinder 20, with the result that cylinder
20 communicates with delivery line 43 through pivotal pipe
25. The guide pipe 32 which previously communicated with
éylinaer 20 is now moved upwardly to a position above that
cyiinder according to the switching movement of_pivbtal pipe
20 25 while mixing adjacent fluid concrete.A in hopper 13. On
the other hand, the opposite guide pipe 31 is éimultaneously
movéd so that the discha;ge end 33 thereof faces open end 21
of cylinder 19 of the other pump 15. Simultaneously with or
just after the alignment of ﬁivotal pipe 25 and guide pipe ?
25 ;31_with pump cylinders 20 and 19, :espectively, piston pump
16 is actuated to extend §iston 41 thereof, théreby forcing
.the fluid concrete ch&rgéd within thé chinder 20 outwardly

through_éwinging pipe 25 .into transfer pipe 43. During the



pi vot al
respectively,
t hereby forci ngt® Hee%
‘through sw ng

stroke of punp

L]

the other punp 15. Sinultaneously with or just after the alignnment of

pi pe 25pumping)iskrokep@f2pump31l6wi the popposite rmimups 150 iandctated

piston:$unp 16 is actuated to extend piston 41 thereof,
3ftd RiGtonetd &hergén, wHhereby drawing fuidocencrete

" e pkile, bRe=13%; Einenan Bds s 2% 2B on 41

e en

therein, thereby ﬁﬁd%f‘& J “'fg: %ﬁ%t%ﬁﬁ%fogﬁ%}&@ﬂ%ﬂ%@m%r 1§t§9r0“9

gui de pi pe 31 i&%o cyl I nder

punp 86, themetie) theSlotheRUBRston PufpDs ef£donidlldeadyieihieanwiehe
The pipe 25 is then rapidly s%?fchgdﬁbagk t0'aligﬁ%ent %th cylinder -

5
A

nping stroke of pi st

punp 15, and gucclecretms 232 dheepipet 35alisgthent rapidly \dwitdhedpbapk 1to
During this switching notion of pivotal pipe 25 guide pipe 31 is noved
upwardly to 10 2lignment withgsyddnderi ruep 19, apd |guidenidecdrcremesA

wi t hi n hopper
to force fluid

13.. Now . the operation. of pist 5 and 16 are.
T Aontiento 1B CXALPARS PHRRLLN oINS Rie SwirARind

o o e L nger 19 T . |
thr ough’ gui ge.g@%%ammmuil o bb! gfiYad "ffe 2 Wd Vel UpGRRGIF" Eo
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25

‘a position’above cylinder 19, while mixing concrete A within

The gui de pipe 32 which previously comuni cated with cylinder 20 i s now
¢d upwardly to a position above that cylinder according to the switching
ment of pivotal pipe 20 25 while m xing adjacent fluid concrete A i
ger 13. On the other hand, the opkbsite gui de pipe 31 is simnultaneously
d so that the discharge end 33 thereof faces open end 21 of cylinder

n.

19

1J=

Iy

h
on

ed

hopper 13. Now, the operation of piston pumps 15 and 16 are

reversed to-force fluid concrete A from cylinder 19 through
pivotal pipe'zs.into aeliéery'line 43 and SimultanéOusly

£i1l cylinder 20 with fluid concrete through guide pipe 32.

' This cycle continues and maintains a continuous flow of

freshly-mixed concrete throﬁgh’delivery line 43 to é deposit

'site.

During this pumping operation, £he'guide pipes 31 and

32 which are pivoted éogether_with pivotal pipe 25 performs,

as indicated generally by the arrows in FIG. S, coﬁplicated
mixing of ready-mixed concrete A which lies at the place

above pivotal pipe 25 where the arches ‘and separation of

fluid concrete and air passages are liable to be formed,

'whereby'such d:awbacks are sufficiently rémoved and thus the
gffiéiency of ébncrete transfer is highiy improved. 1In this
mixing,'fiuid coﬁcfete A which lies adjacent the swinging
loéus'@f.pivotal pipe 25 is raised upwards by the swinging

of guide pipes 31 and 32 and hence the pivotal valve 25 is

N



“15 This cycl e continues and mai ntains a continuous flow of freshly-m xed
concrete through delivery line 43 to a dg osit site. During thirs punping
Joperation, the guide pipes 31 and 32 mh|_§>are pi voted together with
pivotal pi pe- 25 performs, 20 as indicated generally by the arrows in FIG
5, conplicated mtxing of ready-mxed concrete A which lies at the place
above pivot al glidiRerited\EFdn Sl @iy echandonepatat AoagainktutHechBppelre and
aP$<passages are liable to be fornmed, whereby such.drawbacks are .
sufficiently neimmed s&nd:li&nuSsxhdnﬂ:r?st:.eéﬁiﬁgecﬁypmrocamcvamvet eandker is
highly inmproved. 'In this mxing, fluid concrete A which lies adjacent the
swi ngi ng | ocuensfumedotal pipe 25 is raised upwards by the sw nging of
gui de pipes 31 and 32 and hence the pivotal valve 25 |s event ed from
hol di ng t he concrEHQquﬁﬁkﬁfmnf##ﬁ?#ﬁmﬁkﬁe@wﬁ?ﬁcrﬁﬁethﬁth%ﬁEEYhV%ﬁFPBﬁlﬁﬁ
of pivotal valve 25 is_ensured. Generall freshly-m xe co te | ggl
vi scous 2nd 5Poomddt §inkdifyias cem rEQ Y%téﬁte?l etﬁé

(hese reasone. 2k AELIREE | TharR FRYSFECE HBEanTEREAF %ﬁgé@gﬁhﬁéagﬁn oates:
froma hopper Jgl euaﬁgé%#‘%&?ﬁ%aﬁ do80eefofa gogane%e&e?ﬁﬁ% fhghy of

the fluid concr force exer ravit

concrete is rejakl y. [ 04t S YeOt sako #ReShown
in FIG 6 guigt pl pes %ﬁﬁ%ﬁmﬁ?ﬁ¥¥§{g Eg%ﬁlﬁtgfgaéﬁdgakeka = ° €

. cylinder has a poor intake efficiency of the fluid concrete
10 since laterai fcrce.exerted byrgrauity.on the concrete is
relatively small. .According to the present invention, as
shown in FIG. 6 gulde plpes 31 and 32 of which 1ntake ends
open upwards serve to effectlvely receive freshly-mlxed
concrete and lead it smoothly to pump openings 21. Thus,
15  the intake efficiency of the pumps 15 and 16 can be highly
B improved. _ |
In FIG. 6, intake ends 35 of guide pipes 31 and 32 open
upwardly at a definite angle with horizontal plane. However,
such angle of the intake end and the length of the curved
20 portlon 36 may be set to be adjustable as shown in FIG. 7,
.lﬁ whlch an arcuately curved slide pipe 71 one end of which
forms an 1ntake end 73 is slldably fltted around the corre- .
spondlngly curved portlon 76 of gulde pipe '75. The slide
pipe 71 is slided to one of predetermrned 9051ticns.on ’
25  curved portionl76.and fastened there_by.suitabie means such

as bclts and nuts, whereby a suitable cpen angle and length

of curved portion of the gulde pipe can be set. Alternatiﬁely,_

the gulde pipe may be selected from a several number of



o] pwards serve to effectively receive freshty-nm xed concrete and | ead

t othly to punp openings 21. Thus, the intake efficiency of the

p 15 and 16 can be highly inproved.‘ln FIG 6, intake ends 35 of guide

pi 31 and 32 open upwardly at a definite angle with horizontal .pl ane.
However, such angle of the intake end and the length of the curved 20 -

portion 36 may be set_to be adéustable as .shown in EIG 7, ih whith an e

arcuately cuRaViQusky Prepared pipsd Whigh axer different dndhen@Pen js
lidably fitted h di d t 76 d

i pe 75 The Si9if Hibelenots of | BRE PU-BRA’ BPLH OBc toeReEt pdBaTns on

25 d 76, d.th t b| h bol t.

and nuts.  wndRPReE o <835 CRBan ABI IR b ﬁ' 2 ??33‘5%3%%"%31 of the

gui de pipe c ﬂ%&?tof%lﬁér f5¥ebYpel %ﬁaﬂ'ﬂed 1'?&36 qu_,ct&ql %ﬁla

several nunmb prevrou y prepared pi pes are | erent the

open ang e a@hgaq{gtérfp{ 185 f%feéheogirmadwe the ™ g%@p %'%BS !

the open angle and Iengt he curve portron | pe enabl e

the maintai méma e CDASERE sbump b8t 86RcebteCi eruy thler! & he) IdurdaIgHRINDS
irrespective of change in the slunp of concrete. Further t he strarght

portion 34 ofpditeigni 3 Pf pehe Ngyuide pepéecmdybbeax@yl\a@éa)rbyaentcma%
gui de pipes 31 and 32 may be fornmed integrally with 10 pivotal pipe 25 or
as in FIG BIQekre!yowg be each rermvably : _
.  The gulde plpes 31 and 32 may be formed integrally with
10 pivotal pipe 25 or as in FIG. 8 they may be each removably |
attached to pipe 25 by bolting together a joint blete 77
lntegrally formed therewith and a jOlnt plate 79 integrally
formed w1th sw1ng plpe 25, '
| Further, as shown in FIG. 9, goide pipes 91 and 82 may
15 be.each divided into two halves 81A and 81B or 82A and 82B.
The halves 81A and 82A are integrally formed w1th or’ welded
to pivotal pipe 25. The other two -halves 813 and 82B are
bolted removably to halves 81A and 82A respectively'to form
guide pipes 81 and 82. This detaChable_construotion-is
20 useful for washing the inside of hopper 13 and guide pipes
81 and 82. I -
In F;GS.'IO and 11, rhere'is illustrated another
modification of guide pipes 83 and-85,'which_ha§e each a
circular opening 87 formed through walls'thereof to.face
25 pivotal plpe 25, the opening 87 communlcatlng the 1n51de of
gulde plpes 83 and 85 to that of hopper 13. When the_
washing of 'gquide pipes 83 and 85 is performed by_reversing;

the ‘piston stroke of cylinder pumps 15 and 16, fluid concrete



at t ached to pipe 25 by bolting together a joint plate 77 integrally fornmed
therewith and a joint plate 79 integrall ormed with swi ng pipe 25.
- Further, as shown in FIG 9, guide pipes 81l and 82 may 15 be each divi ded\_:
into two hal ves 81A and 81B or 82A and 82B. The hal ves 81A and 82A are
integrally formed with or welded to pivotal pipe 25. The other two hal ves
81B and 82B ar gghehtiadtedM¥vadrl Yilsta! i i IR PESLD Ve
gui™de pipes 81 and 82. This det ?gtﬁgtﬂigéggﬁ'strucs?%bn% 2%55 us%fﬁi’?%?piﬁé.@
washi ng the inggdandf s50pherel itals HHalsdHde o c?;?eniﬂ%ﬁﬁ-odé ofnd.
11, there is illustrated another nodification of guide pipes 83 and 85, :
whi ch have eachuadei pdpear 83pand1@58 byl Ghee Gwitifith midion tdered pipd azs,
25 pi votal pipe 25, the opening -87 communicating the inside of guide
pi pes 83 and 88hegebyatimke hadpdabbdi réberiddi fwasting wisihinglecan lss 83
and 85 is perfornmed by reversing the-piston stroke of cylinder punps 15 and
16, flui dconctargely redugedst eFhier aequistementsd ifiode rapertingh B2 Garetas
gui de pipes 83 _and 85 where it is scattered through openings 87 out of
gui de pi pes 83EQREOWS -y Itndsswssgntd adoticodosateh ORaine B 7 \ererthat tite
and | abor required fgrﬁthe washing can be 5 - largely reduced. _ The

[

requirenents fBRYoP8fi 1§C87 % PR ftoMagss the batiam ofhhopren 31 fae
[ 87 Lt . t, of t d the bott f  hy 13
om0 8 0 Shphek TR A8k B PP O O SL R

back to hopper 13 when guide pipes 83 and 85 communicates

10 with respecfive'cyliﬁdérs 19 and 20 in the pumping of fluid
concréte. Fu;ther, the'opening 87 is preferably formed to
open toward the bottdm of hopper 13 for preventing the
introduction of fluid concrete A therethrough into guide
pipes 83 and 85 when the guide.pipes 83 aﬁd'és.are_out of

15 communicatiop with cylinders 19 and 20. -For these reasons
the position of washing'dpening 87 is suitably determinded .
so thét it may face pivotal pipe 25 as in FIGS. 10 and 11l.
The diameter of opening 87 must not be larger than about 100 -
mm and is preferably about 80mm for guide pipe of_ébout

20 180mm diameter. BeyOnd.the uppér limit, i.e., ébout-5/9 of

| the diameter of the.guide pipe, fluid concrete considerably
flows through the opening 87 back to hopper 13 or into the
guide pipes 83 and 85 thfough that opening. These facts
will adversely affect the transportation and the composition -

25 of the fluid concrete. _The position and size of the washing

- opening 87_may_be sﬁitably' varied inlvieﬁ of the diameter |
and éWing_travel of guidé members 83 and 85, the slump of .

freshly-mixed concrete A, size of aggregates used, etc.



ck to hopper 13 when. guide pipes 83 and 85 communicates 10 mnth
respective cylinders 19 and 20 in the punping of fluid concrete. Furt her,

: ﬁb peni.ng 87 is preferably forned to|gpen toward the bottom of hopper 13
preventing the introduction of fluig concrete A therethrough 4nto ‘guide
s 83 and 85 when the guide pipes 83 and 85 are out of 15+
c mmuni cation with _cylinders 19 and 20. . For hese r&ason

" washi ng openfgsgeFp LL§VSJWFEHFW ?N?ﬁ?ﬁ&ﬁﬁs% t h3t R
25 as in FIGS. 1Q and |aneter of _openi n 7.mu rger
Chan about 180 #m om, A AR P LA T SRARFFORESEr aihg| RaBE s 20
180nm-di anet er._. £ t r

t he gui de plsgenﬁ gﬁgoﬁgﬁé eg%%ﬁ%#%é %Itg $1§Qf§hr§ g ﬂ%ﬁeﬁgpgﬁﬁﬁg

back to hOppghﬁﬁi‘f' éhe gui-de pi pes 83 and 85 through t hat . openlng
These facts vers y affect the transportation and the conposition
25 of ghe fluidGPReldihg oBErPOfbh] CBn@NuibEtofiingNe£p3kILBG PRADSNY

87 may be suitably varied |n Vi ew of the di aneter and Swi ng travel of guide
~menbers 83 ang ¥nd LI AldPivwstdl egdlye NR3eadreopeversed. SThatofs,
aggregat es used, etc. General ly, the washing opening 87 is nade
relatively I@u@eﬁeteﬁcuﬁxaingdenﬁapgwosazevalveggsegstabsofbedshapcydﬁ
opening 87 is not restricted to circle, but may be of any suitable shape. 5.
| n washi ng omudﬁrsn19tdnﬁflﬂuandwthgnofeélbaoh ponporperadd threwghpi vota

valve 25 are reversed. That is,
guide pipes 83 and 85, 1n which event even if any concrete

t|on of

10 remains in guide plpe 83 or 85 without flowing out of the
inlet or discharge ends thereof,'it will be scattered out of
washing opening 87 iﬁto hopper 13 by the pivotal movement of
that guidé pipé; whereby concrete.remained in the guide
pipes 83 and 85 can be pOsifively removed therefrom by
15 normal washing operation and hence time required for the
washing can be largely reduced.
As shown in FIGS. 12(A) and 12(B), the guide member may
' be of a trough shape having an arcuate section and slightly
curved upwards in its longitudinal direction. .This guide
20 membér 89 achie#es a high intake_efficiency of fluid concrete
substantially of the same level as thaﬁ'afforded by the
previously-mentioned guide pipes. The gﬁide member 89 opehs
upwardly throughout the overall length and hence there if no
need to provide the intake 6ngle € as in guide pipes 31 and
25 32 in FIG. 6. As séen-from FIG. 12(a), grav1ty acting on
.concrete A serves effectlvely for draw1ng it in pump
cylinders 19 and 20 throughout the overall length of guide
trough 89. | '

& 2RTakigelo 1nrod O 0



*concrete contained in pivotal valve 25 is absorbed in cyl- inders 19 and 20
and then fed back to hopper 13 through guide pipes 83 and 85, in which
event even if any concrete 10 remai i@ i n gui de pipe 83 or 85 without
flowi ng out .of the inlet or discharge«fds thereof, it wll be scattered
out of washi ng opening 87 into hopper 13 by the pivotal novenent -of that
gui-de pi pe, whereb : ied 4 ' ui g ag be
p&&ithvehy.renoVed¥$ﬁ%$%%$%ﬁ#%§ 1§ 'ﬁ%?#%?qﬂg%Hﬁﬁaﬂ%pgfa??%ﬁggﬁgéﬁgnge
tinme requiredghqn it B MAEY MOLFLHEIGH IOF eRE Wk Pre ARi€NOVA 16wELCS.
12(A) and 12(B), the guide nenber may be of a trough shape having an
arcuat e secti eoveidny nighiber G (A #&V95 USxténds SbéEwn@eh udi partilonect i on.
This guide 20 nmenber 89 achieves a high intake efficiency of fluid
concr et e. subsifwttheldty fivoni tthes anris eyl piwotahiskdfor48dobylover portion
previously-nentioned gui de pi pes. The guide nenber 89 opens upwardly

t hr oughog t hdlowef gilvdtalgtpipsmRhant a peetiennfurthest fuoprthedaxife
intake ongle [err] as in guide pipes 31 and 25 . 32 in FIG 6. As seen
from FIG 12(®f piypcahal yshafit P @r ckowertportien,23 offguidecpipeopl.
drawing it in _punp cylinders 19 and 20 throughout_the overall ]ength of
gui de trough @mothemgayening RLaeD5 1extendy alse Retveen| the, LPEET,

still further nodification of the valyve upit. ower coveri.ng_penber- or
pl ate 95-exteﬁﬁ§Qi9ﬂ&§$1q;rRﬁY??ﬁFfQ&Q%e€$“??%h#?%g 3£i§g}8? B%EStg?‘shaft
45 or | over p%m%(gbposite edges of each covering plate 95 are welded to

10 the lower portions of pipe 25 and guide_pipé'3l'or 32 in
ordef to cover gaps 97 or 99, the gap 97'being defined by
pivotal pipe 25 and guide pipe 31 and the gap‘99 by pivotal
pipe 25 and the other guide pipe 32. Ihe coverihg plates 95
have the same curvature as the swingiﬁg locus of the lower

15 portion 91 of pivotal pipe 25 of lower portions 93 of guide
pipes 31.and 32, and are disposed along that.swinging locus
so that the ‘covering plates 95 form segments of a circle
‘with éenter at the pivotal axis of pivotal pipe.2§. On the
other hand, as shown in FIG. 15, a pair 6f.upper_covering

20 plates 105 as uppef covering'mémbers are dispdsed between a
portion nearest to the axis of pivotal shaft 45 or upper

.'portiqn.101 of swinging pipe 25 and a portion nearest to the
- axis of pivotal shaft 45 or upper portion 103'of guide pipe
31 and between that. upper portion_lOl'and the upper portion

25 103 of guide pipe 32, fespectively.' Another pair of upper
covering.élates 106 as upper covering_members are also
-disposed between thg upper p¢rtion.101-df swinging pipe 25

.and the upper portion 103 of guide pipe 31 and btween that:



5 . 91 of pivotal pipe 25 and a portion furthest fromthe axis of pivotal
bt 45 or lower portion 93 of guide pipe 31. Another covering plate 95
skgnds al so between the | ower portiqrm791 of pivotal pipe 25 and that of
guide pipe 32. The opposite edges of ch covering plate 95 are welded to
the | ower portions of pipe 25 and guide pipe 31 or 32 in.order to

cover gaps 97.0r 99,  the ~97_bei defined by pivotal. pipe 25 and guidefﬂil
pi pe 31 and t‘??ep%‘)%pp%@’b?ﬂgfegtﬁﬁ‘gpggﬁ 'Egpﬁﬁdppﬁg%éi%lﬂ‘ﬁ@%% PEPe Thew
covering pl at. have, it anme ryature.as the swinging | ocus of _the
| oner 15 po%s'l ?)%e%%?i%?]\?gf al Tﬁ#pgpggs&ltel S%Fsp(?rf? %&‘Fg’ ?f ﬁ‘egtﬁ]??e"e'
pi pes 31 and f§§g r LSP, n . S WinRJI I 0 %} ~{he
covering pl atd;egsc% o?n‘?%%ﬁe‘gégggﬁg %F;r“%?sersvm&ﬁ'[o% gg’% é'(rb%;tsa rtsené"t a‘ifo‘i 2?0
axi s of pi votdle Rigife?5ofPidls 8ENBIvERAY. paPeSBBMAH gHiGe Fipd gy Of
upper covering 20 E&%pl ates 105 as u‘}ﬁ)pgr coygr ?ﬁgaﬁem%glgr 5’?3 kﬁ'gp%ls%d 61_.
between s por3d o rewésigaps 97 axas99l Pruakyl sphekls 41980andP AV BRI
101 of swinging pipe 25 and a portion nearest to the axis of pivotal shaf
45 or upper ppHositd Sbert @ndslcapepeasdlshbinbehweee.t hat, WRaled Wdtwdien 01
. and the upper portion 25 103 of guide pipe 32, respectively. Another
pair of uppemricwtal Ripe 2% saidogatdeppipecidleandgbetweens thee pdlvital
di sposed between the upper portion 101 of swi nging pipe 25 and the upper
portion 103 @iRpidfe 3nPegwiderpipewd2n respectivedsyr. pGhe mppErl coverirg

upper portion 103 of guide pipe 32, respectively. The opposite edges of
eggh 0? t he gﬁﬁﬁgrs fhs ang be have egch a cu%ved propile of'tﬁi same

10 curvature as a'swing locus of the upper portion 101 of
pivotal pipe 25 or the upper portions 103 of:the guide pipes
31 and 32 and afe-provided along that swing locus. Four end
closure plates 107 are welded or fixedly attached to the
opposite ends of upper and lower covering plates 95, 105 and
15 106, and thereby the'oppdsite opeﬁ ends of spaces 108 and
109 are completely water sealed. Thus, the entrance of fluid
concrete into these spaces are prevented, which results in
' that there is no adhesion of concrete to pivctal valve 25
and guide pipes 31 and 32 adjacent the gaps 97 and 99,
20 whereby time and labor necessa:y for washing the valave
unit are largely reduced, and that no shearihg resistance of
concrete dﬁé to the entrance of the fluid concfete.into thé
; gaps 97 and 99 is generated. Furthermore, the covering .
plages 95, 105 and 106 contact fluid concrete A within hopper,
25 13 on the outer surface thereof exfénding along the above-
'mentioned swing locuses of swing pipe 25, so that the contact
resistance of swing pipe 25 énd gﬁide pipes'Bl.and 32 to

fluid concrete A can be minimized. These facts will ensure



described upper covering nenbers 105 ?gg 106 are welded to the upper
portions of pivotal pipe 25 and guide pe 31 br 5 32 to cover gaps 97 .
and 99. Thus, spaces 108 and 109 havrng opposite open ends are, as shown
in FIG 14, forned between pivotal pipe 25 and guide pipe 31 and between
“the plvotal pi pe 25 and gui de pi pe 32, respectively The upper covering

menbers 105 angmd&énh roflle 10 .curvature as
a 5wing | ocus of the ﬁ%g%?ﬁﬁg ? EE¥§%a f Sﬁygt 92§ HHR?quﬂiﬂand 32.

portions 103 of the guide pipes 31 and 32 and are prOV|ded al ong that sw ng
| ocus. Four end closure plates 107 are welded or fixedly attached to the
opposite ends of upper and | ower covering plates 95, 105 and 15 106,  and
t hereby the opposite open ends of spaces 108 and 109 are conpletely mater
seal ed. Thus, the entrance of fluid concrete into these spaces are

prevent ed, mhlch results in that there is no adhesion of concrete to

pi votal valve 25 and gui de pipes 31 and 32 adj acent the gaps 97 and 99, 20
whereby time and | abor necessary for washing the valave unit are largely
reduced, ‘and that no shearing resistance of concrete due to the entrance of
the fluid concrete into the gaps 97 and -99 is generated, Furthernore, the
covering plates 95, 105 and 106 contact fluid concrete A wi thin hopper 25
13 on the outer surface thereof extending along the above- nentioned sw ng
| ocuses of swing pipe 25 so that the contact resistance of sw ng pipe 25
and gui de pipes 31 and 32 to f|UId concrete A can be nininized. These facts
wll ensure




smoot.h swi ngi ng ot —pi | valve 25 and guide pipes 31 and 32. 1. A

fd-i ﬂ ' r valve unit for concrete punps of the type wherein
S Wm‘maﬂﬂmﬁve menber | ocated within a hopper is connected at
ut"'et *pokt #0 s .» delivery line for pivoting about the latter so
an inlet port thereof is swung to altgrnately conmunicate with a-pair
pi ston punps with purflAgdni ngs into JD@ThOpper, the inprovenent which /™~
conprises a pair of guide nenbers disposed al ong the both sides of the '
passage change over valve nenber, 10 one end of "each sai d gui de nenber
openi ng upwards amg the faulier panaeri Rhatige asesk tvalverw it ofat i gonenete
" wWith the opening of corresponding one of the piston punps for guiding a
concrete wi tpumpshefhehpetype wieteinre  pyssdyps ¢changd aoger ovalveanesber
menber. conmuni cates with the other piston 15 pump. 2. Afluid passage
P fs

change over latatednivithinr echogppem is donnectedrat niediQuibetePathDh
of a substantially hollow crank shape and said guide nmenber is a pipe _
conprisPng *deliveryt AdnghifoyoPiveting/iahput dihe ke ntot Bhaheapuiplet
cylinder 5 and a curved portion having an intake end and exteeging .
upwar dl y froRP%ki gheregifgds SWund o Rlternately LUURRLfaRgibRr 2VBRYE
unit as recited i.n,claim2, wherein said infake end hﬁéeaﬂooggnin?agngle of
about 0 to aBouPLFEPA RHFEST Vé&&(ﬁm{% RETATE 1P ah2® BOPRSFr uF8®passage
change over valv it .as.r.ecit ' [ i enls k
forned in théﬁﬁgﬁﬁ%@ﬁht wh'icH é%%ﬂfiég§i£n§%f¥ St &@f&g Heﬁﬂegg 8188okaa
along the both sides of the passage change over valve member,
10 one end of each said guide member opening upwards and the
other end being disposed to come into alignment with the
opéning of corresponding one of the piston pumps for guiding
a concrete within the hopper to said one pump when the
change over valve member communicates with the other piston
15  pump. '
2. A fluid passage change over valve unit as recited
in claim 1, wherein said valve member is of a substahtially
‘hollow crank shape and said guide member is a pipe comprising
'a straight pprtion'having a discharge end to the pump cylinder
S - and a curved portion having an intake end and extending
upwardly from said straight portion. '
3. A fluid passage change over valve unit as recited’
in claim 2, wherein said intake end has an opening angle of
about 0° to about 60° with respect to horizontal plane.
| 4, A fluid'passage change over valve unit as recited
in claim 2 or 3, wherein an opening is formed in the wall of
said guide pipe to face toward the valve member for washing

the interior of the guide pipe.
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ssai d gui de plpe to face toward the val ve menber for washi ng t he |nter| of
% he gui de pi pe. 5. A fluid passage. nge over valv ‘m “\I&m Eﬁ
«claim2 or 3, further conprising joint gggbers for fastx lg

“menbers to the valve menber. 6. A fluid passage change dver v Al ve unlt as’
recited in claim5, wherein an opening is formed in the wall of said guide

pi-pe to face towar dstheAngugdW@aBeagbor:hma Rl ralite it Gfs thasipddle
pkpe. 7. A fluid passage change over valve unit as recited in claim2 or °

3, wherein sai iingoldtmp2pes 8acifuctheri comprising \jeﬂ.nmmmmﬂenmlﬁdr is
formed integrally with the val ve nmenber and the other one of which is
fastened to thfashtening saaflf ghddeomembesrspitpe the valvd mekhmssage change
over valve unit ‘as recited in clai.m7, wherein.an opening-is fornmed in the
wal | of said guide pkpeAt §lnidepassage changs wyermadve omitaAf megiked
interior of the guide pipe. 9. A fluid passage change over valve unit_as .
recited in clalf ¢laipePei Wherpdfeanc opening gisofiaraed dn e ekl RF (S

of said gui de neppers.and said valve nember to _cover t her ebet ween
al ong a swi ng 9‘658? BLPENEO) saee 5°Warﬂortt*\eoﬁad-f"°c Hl?“b?ﬂ &a"r%er’({?e‘i?‘l% VFE
fluid passage chggge ove |t gs recited in claim9, further

[ ve y -
conprising an U 195, 8F %38v98é € 8*Pfe upper portions of said guide

ﬁenbers and the valye » £1y34 passage change over valve unit as recited

in claim 2 or 3, wherein said guide pipes each.comprises two
.haiﬁes, 6ne of which is formed.integfﬁlly with the wvalve
'ﬁémbef and the other one of which is fastened to the one
5 half to form the pipe.

| 8. A fluld passage change over valve unlt as rec1ted
in claim 7, wherein an opening is formed in the wall of said
éuide pipe to face toward the valve member for washing the
interior of the guide pipe. | o

9. A fluid passage change ovér #alve unit as recited
in claim 7, wherein a lower cover is provided.to the lower
portions of éaid Quide members and said Valve member to
cover.the gaps therebetwéen along a swing locus of the lower

5 portlon of the valve member.

10. A fluld passage change over valve unit as recited
in claim 9, further comprising an upper cover provided to
the upper portions of Said*guide members_and_the valve

- member to cover the gaps_théfebetween along a swing locus of
5 the-upper po:tion of thg valve member, and a pair of gnd '

cover to close the opposite ends of the upper and lower

covers, whereby water tight closed spaces are formed between



mepher to cover the gaps therebetween along a swing |ocus of- 5 t he upper _i
70 ”i on”’ummm)m" er, and a pair of end cover to close the dpposite

05 |- of m wer covers, whefkBy water tight closed spaces are 5

ed bétweent ™ Lsthe val ve nenber and-“Sai d gui de menbers. 11. A fluid "

passage change over valve unit as recited in claim1, wherein said guide
~nmenber .is of a trough shape. 12. A fluid passage change over valve unit as™
recited in clthen faBveomehbervaadeisaid lquitle amntberdss. provi ded to the | overerd
portions of said guide nenbers-and val ve nenber to cover the gaps :
t her ebet ween al ongli.swAn§luddupassagee chamye Dver pralvemmit tde vatited
menber. 13. A fluid passage change over valve unit as recited in claim12,
further conpriBi@laém dppeWhesedn sedd gaddae membempies Qhra i trsugli shape.
gui de nembers and {he val ve renber to cover the gaps therebetween along a
swing locus of 5 12thePufpuid,passggeochange, auar Makks unit as peeeited
end covers to,close,th pposié - ends of the _upper and | ower covers,’ K
wher eby vvat'er”f‘iﬁﬁ‘?‘“ﬁ‘l gsgd OFa S's wheredindy lauek SR M REOVEGRR rtand

S?'d gglde TeLRE" Power portions of said guide members and valve member to

cover the gaps therebetween along a swing locus of the lower
5 portion of the valve member. | |
13; A fiﬁid'passage change over valve unit és recited
in claim 12, fﬁrﬁhé: comprising an uppef cover'provided to
the upper portions of.saidiguide members and the valve
membe: to cover the gaps therebetween along a swiﬁg locus ofl
5 the upper portion 6f the valve member, énd a pair of end
| covers to clése the oppoéite ends 6f the upper and lower
covers, whereby water tight cldsed'spaces are formed between

the valve member and said guide members.




