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SPECIFICATION

Title of the Invention: "A CAPACIOUS PISTON MECHANISM
HAVING A ROTARY PISTON STRUCTURE"

Field of the Invention:
This invention relates to a capacious piston mechanism having
a rotary piston structure.

Description of Related Art:

At a field relating to a capacious piston machine which has a
reversible ralation with internal combustion engines, such as a
pump, a blower, a compressor and likes, a vane type rotary mechanism
having a rotary piston structure has been already utilized. For
example, in a case of a rotary blower shown on Drawing 8, blades (5)
are biasedly arranged for flexibly moving in radial slots (4) of a
rotor (3) provided at a circle-shaped room portion (2) of a squared
box (1). Then, the air and/or other fluid are pushed out from a
sucking mouth into an exhausting mouth by influence of the blades
(5) flexibly moving in the slots (4) of the rotor (3) rotating at
high speed and pressure arisen by centrifugal force inside of the
circle-shaped room portion (2).

There is originally difficult and contradictive technical
problems for a vane rotary type mechanism mentioned above, which is
impossible to realize at the same time as a fatal factor coming
from a composition which must divide a room being capable of change
of its capacity when pushing a vane (blade 5) toward a cam-ring (a
circle-shaped room portion 2). Because it must be achieved at the
same time by completely improving some serious problems, such as
abrasion at an edge of a vane, an additional composition pertinently
to push and operate a vane mechanism and obtainment of airtightness
and smooth operation on condition of obtainment of seal, which were
very difficult to improve in prior art.
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Field of the Invention: This invention relates to a

positive-displ acement piston mechani smhaving a rotary piston structure.
Description of Related Art: At a.field relating to a
positive-displa enentdglston machi ne whi ch has a rever5|ble reégtlon W t h
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Drawi ng 8 are bhia arr e | exi’bl'y novin
drastic means for solving the pr lems in prior art. In v1ew1ng
the current situation mentioned above, this invention was devised in
order to entirely and strategically improve the technical problems.
What this invention aims is to provide a mechanism having a new
structure, which does not depend on only edges of a vane for
changing capacity. Thus, a new technical mechanism was drastically

reached by this invention.

SUMMARY OF THE INVENTION

The inconvenient technical problems in prior art can be easily
and completely improved by a capacious piston mechanism having a
rotary piston structure shown below.

& new mechanism in this invention comprises:
a small rotor integrated with a main axis and biased against a
cylinder-type large rotor for holding a bearing-housing;

slant sliding slots made at facing places in equally divided

Space between said large rotor and small rotor;

vanes having a certain angle fitted onto said slots as if
they were bridges; and

a sucking mouth and an exhausting mouth provided at positions
on side-housings.

In this invention, since both of the large rotor and the small
rotor rotate at the same time through the bridged bent vanes at a
balancing point, capacity-change is carried out by the movement of
said vanes in the sliding slots without spoiling smoothness of
rotation and sealing effect. Accordingly, this invention can
completely improve one of the most difficult points in the
traditional mechanism, which strongly forced edges of cantilever
projective vanes.

An actual example as to this invention is explained by using
the Drawings (1) and (2) as follows.
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‘inradial slots (4) of arotor (3) provided at a circle-shaped room portion
(2) of a squared box (1). Then, the air and/or other fluid are pushed out
froma sucking nouth into an exhausting. mouth by influence of the bl ades

(5) flexibly nmoving in the s of .the rotor 0 i.n t _hi.gh
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(12, 13, etec.) are provided at facing positions where the small
rotor (7) and the large rotor (8) opposite each other, and vanes
(14) which were suitably bent are fitly set at the positions between
said slots (12) and (13) just like bridges.

Thus, such a unique rotary mechanism in which the large rotor
(8) rotates together with the small rotor (7) through the bent vanes
(14) constantly seeking a balancing point is realized. In this
rotary mechanism, the divided rooms (15, etc.) are formed by said
bent vanes (14), and these rooms can change their capacities
according to the rotors' rotation. At that time, the vanes (14)
only move in the sliding slots (12) and (13).

Consequently, the same result for changing capacity was
completely realized by using the above-mentioned method in this
invention although it was different from the traditional vane-type
rotary mechanism in which change of capacity was reached by pushing
and moving edges of cantilever projective vanes on a fixed cam-
ring. Drawings (3) to (5) mentioned below show as to how the
mechanism in this invention is reached. On Darwing (3) shows that
80" is a central point of a small circle of a radius *r" and “0'"
is a central point of a large circle of a radius (1). The two
radiuses “OA" and “"O'B™ roll in keeping parallel.

When the radiuses "OA"™ and "O'B" are in keeping parallel at an
optional turning position, a drawing thereof is made as follows.

When drawing a straight line "AC" forming a constant-angle “a
" against a radius “OA" through a point A" of the radius “OA", said
angle “a ™ becomes an acute angle in right-turn. As the next step,
when drawing a straight line “BC" forming an acute angle ®* §"
against a radius “O'B" through a point “B"™ of the radius "0'B", said
angle "8 " becomes an acute angle in left-turn. In case that a
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to pdsh and operate a vane nechani sm and obtai nnent of airtightness and
snooth operation on condition of obtainment of seal, which were very
difficult to inprove in prior art.

2 At the present time, it seens that usef u fec '
: cr0351ngpp01nt of two straight lines “ﬁ%“ and LB(?EII bec%mgg &E“j“i

crossing angle becomes * « *.
On the above drawing, £CDA = ZCBE = 8 because of OA//0'B.
In a case ofACAD, ZCAD = a ZCDA = B8 <ZACD = «
ZCAD + «ZCDA + ZACD= a+ B8+« = 180° £ =180 ° — (
a + B), therefore, « also becomes a constant angle because

both of a and B8 are the constant angles.

The below-mentioned is an explanation on the basis of Drawing

y.

In the event that three angles, a, 8 and « are prepared in
advance under a condition, 0 ° < a <90° 0° < B <90° a + B+
x =180 ° , the following drawing based upon this condition is made
up.

After pertinently setting a biased quantity "0'0", a small
circle of a radius "OA"™ and a large circle of a radius "0'B" are
drawn. At an optional turning point of said radius "OA", when
drawing a straight line *AC" forming an angle “a " agaisnt said
radius “OA" through a point “A", the angle " a " is made as a
right-turning angle. After putting a point "F" at a pertinent
position on the straight line "AC", when drawing a straight line
“FG" forming an angle “« " against the straight line “AC" through
the point “F", the angle * & * is made as a right-turning angle.
Furthermore, after putting a point "G" at a pertinent position on
the straight line “FG", when drawing a straight line “GH" forming an
angle "8 " against the straight line “FG" through the point "“G",
the angle * 8" is made as a right-turning angle. Finally, a radius
“O!'B" £to be in parallel against the straight line "GH" and a
straight line "BC" to be in parallel against the straight line “FG"
are drawn.

From the above-mentioned explanation, the following expression
is clearly derived.

ZACD = £ HCI = £HFG =« £CBE = £ZCIH = £ZFGH = B because

of FG//CI GH//0'B

Accordingly, <ZCAD + ZCBE + £ZACD =a + 8 + £ =180 ° .
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'such ‘a nechanismis restricted because the serious problens nmentioned above
are sol ved by only a tactical device, which is not a drastic neans for
solving the problens in prior art. In viewing the current situation
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above, this invention was devisgﬁgig1 rder to entirely and

'S 1 nvention.

can be easily and

On the basis of Drawing 4, it is possible to make the
following mechanism.

By connecting straight lines "HC" and "IC", a bent line “HCI"
is made. When regarding this bent line "HCI" as a thin bar, it
becomes a bent bar "HCI" with a bent angle "« ". 1In a case of
assuming that a small circle of a radius "OA" is a small circle
plate (a), a thin slot corresponding to a line segment "AH" is made
in said small circle plate (a).

In a case of assuming that a circle of a radius "O'B'" is a
large circle plate (b), a large circle of a radius "0'B" is made as
a line drawn on said large circle plate (b). A ring-shaped plate
(c) having a width of difference between the radiuses "0'B" and
sO1B'" is made, and thickness of said ring-shaped plate (c¢) is
equivalent to the thickness of the small circle plate {a). A thin
slot corresponding to a line segment "BI" is made on the said ring-
shaped plate (¢). This ring-shaped plate (c¢) is fitly put on the
large circle plate (b) and is completely fixed thereon (b).

The bent bar, the large circle plate (b) and the small circle
plate (a) which have the above-mentioned figures are combined as
follows.

Assuming that a biased quantity of the small circle {a) and
the large circle (b) from the center of a main axis is "0'0C", the
small circle plate (a) can be put on the large circle plate (b). In
this case, the large circle plate (b) rotates around a point (0'),
and the small circle plate (a) rotates around a point “O". The said
bent bar "HCI" can smoothly move in the thin slots of the small
circle plate (a) and the ring-shaped plate (c) when the said bar
was put into the slots.

Rotational power of the small circle plate (a) makes the large
circle plate (b) rotate through the bent bar "HCI"™ as a carrying
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Cohplétely | nproved by a positive-displacenent piston mechani sm having a

rotary piston structure shown bel ow. A new mechanismin this
i nventi on conpri ses: a small rotor.integrated with a main axis and
bi ased agai nst a cyl.inder-type large rotagr for hol di
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changed.

A method for giving a width to the bent line “HCI" is
described by using Darwing (5) as follows.

First, a bent line "HCI"™ is drawn at an optional turning
position of the radius "OA"™ of a small circle plate (a) by using
a, B and « on the following condition; 0° < a <90° , 0 ° <8<
90° , a + B+ £ =180 ° . This is carried out by the same method
for making the drawings of the bent line "HCI" already mentioned.
In this figure, a relation of the radius "OA" of the small circle
plate (a) and the radius "0'B" of the large circle plate (B) which
are corresponding to said bent line "HCI"™ becomes parallel.

Second, a string "AJ" having a certain length is drawn through
a crossing point A" between the bent line "HCI™ and the small
circle plate {(a). The radius "0OJ" through a point “J" is drawn. A
central angle " & " is fixed against the string "“AJ". "0'K" is
drawn in parallel against the radius "GJ". A string "BK" through a
point “K" is drawn. A cetnral angle ®* p " is fixed against the
strign "BK". Through a point “J", a straight line *JP" is drawn in
parallel against a straight line "AH". Further, through a point K"
» a Straight line "“KQ" is drawn in parallel against a straight line
"Ccin.

A crossing piont "L" between the straight lines "JP" and "KQ"
is fixed. A bent line "PLQ" which was combined by two straight
lines "PL"™ and "LQ" is drawn. From the above-mentioned figure, the
following matter is proved.

In a case of <«£BO'K and £ A0J, since edges of "OA"™ and "O'B"
and other edges of "OJ" and "O'K"™ are in parallel at the same
direction, it becomes <« BO'K = £ AOJ o = & . Therefore, the
following mathematical expression can be formed since two isosceles
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said vanes in the sliding slots w thout spoiling snoothness of rotation and
sealing effect. Accordingly, this invention can conpletely inprove one of
the nost difficult points in the traditional nmechanism which strongly
forced edges of cantil ever projective vanes. An actual exanple as to

this i nventrbmnalese G &"naed BYOdSisie the TrElRRGEIgTPSand (2) as fol | ows.

Mathematical Expression 1:

Since the length of the string "AJ"™ is fixed, the length of
another string "BK" is also naturally fixed. Therefore, in the bent
lines "HCI"™ and "PLQ", the edges "HC" and "PL" are in parallel at a
certain space, and also other edges "IC" and "QL" are in parallel
at a certain space.

Further, it is possible to draw the following drawings.

When drawing a vertical segment "AM" against a straight line

“CH" through a point “A", a length of the segment “AM" becomes "h".
Also when drawing a vertical segment "BN" against a straight line
“CI™ through a point "B", a length of the segment “BN” becomes *d".

From the above drawings, the following mathematical expression
is proved.
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3 ' A-small rotor (7) integrated with a main axis (6) is biasedly
arranged against a large rotor (8) to be a ring-shaped cylinder. Said |arge
rotor (8) is surrounded by a bearing-housing (9). In this case, of
course, the small rotor (7) and the large rotor (8) are set at the space
bet ween the side-housings (10) and (11') which were fixed by bolts. A pair
of slant slidin§athepadicad Expresaion P:are provided at facing positions
where the small rotor (7) and the large rotor (8) opposite each other, and
vanes (14) which were suitably bent are fitly set at the positions between

said slots (12) @d&MT%@AJWé@ﬁ?ﬁéOAJ“ Thus, such a uni que
rotary mechani sm tg%cﬁ_téhﬁl&%r)ge:rg_zﬂr (180°=¢)—
&
(90°~a)=a~ —
ZKBN=4RBN~ARBK:ARBNT
(AO’BK~AO’BR)=90°~{—E~(180°
0 &
~0) —B} =8+ — =g+ —
| 2 2

& &
AJ=20Asin-;—=2rsin-£~—

0 E
BK=20'B sin——é——=2151n—~2——-
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(8) rotates together with the small rotor (7) through the bent vanes (14)
constantly seeking a balancing point is realized. In this rotary mechanism
t he d|videdhroons £15, etc.) are fornedsby said bent vanes (14), and these
rooms can changg their capacities according to the rotors' rotation. At
that time, the VEPREOre4) pl’bn?{»‘dnfﬂ/eg??loq%é‘ §?ﬁﬁlﬁgl§?%t?”§ (12) and (13).
Consequent |y, t Waenaimtegratet]§ ocomtemtgnagtivafeesitt }inas ‘BEH endl YPL&Fal i zed
by _US1 NG 1 PropQfie RN (B SthdTaBRR 11 15hbSsd i8NGS GbaBbi ORI this Vaife
different TromtHe traditional vane-t %g q%ay, necq%?%s I, whi, Eiphange
of capaci t¥5 %ad1BERe ddedythis SHORY %fné' mod gdgdzj%st Eg#tflln@veﬁ .
proj ecti vesyan@enobeing igieeh cadertaig wibthvamhiSindss ¢6) theeenbnkihenel ow
show as to,,ﬁlgf{y’t Q&cﬁcﬁfﬁé iﬁ'e&{iﬂes?.i Mﬁd’lfv%iﬁél. is reached. On Darwi ng (3)

0

shows t hat r's”a central porn a small circle of a radius "r" and
"0" is a central point of a large circle of a radius (1). The two
Thus, the rotary mechanism already mentioned by using Drawings

(1) and (2) is obJjectively proved.

It is possible to realize the mechanism in this invention as a
capacious piston mechanism having a rotary piston structure by
setting a sucking mouth (16) and an exhausting mouth (17) at the
suitable positions of side-housings (10) and (10') for applicable
use, which was shown on the Drawings (1) and (2).

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The actual examples in this invention are described as
follows.

On the basis of method on Drawings (1) and (2) mentioned
above, a sucking mouth (16) and an exhausting mouth (17) are set as
an example for a pump.

After dividing the outside-circumference of the small rotor
(7) into n pieces (in this case, a value of n is suitably fixed.),
the sliding slots (12, etc.) are provided in space "h" at each
position equally divided. These slots have slant angle * a”
against a radius "r* passing through said equally divided positions.

As the next step, after dividing the inside-circumference of
the large rotor (8) into n pieces, the sliding slots (13, etc.) are
made in space "d" at each position equally divided. These slots
(13, etc.) have slant angle * 8 ™ against a radius "1" passing
through said equally divided position.

According to the means mentioned above, the bent vane (14) is
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r adi uses

"OA" and "O B" are in keeping parallel at an optional turning position

drawi ng thereof is nade as folloms

AC' formng a constant-angle "a " against a_ radius u oj nt
of the radftiached: m"é‘altdle% B‘P"e%f %WH‘

As the nexthstfeplowtregs.drawi ng a strai ght

[err]

said angle "[err] " becomes an acute an le in left-t I h
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When drawﬁng a straight l'ine

"OA" and "OB" roll in keeping parallel. When t he radi uses

a

n All

t*% ur n.
line "BC' formng an acute angle

against a radius " OB" through a point "B" of the radius "O B",

On condition of a =

since a ring-shaped space between a large rotor (8) and a small
rotor (7) is divided by n pieces of the bent vanes (14), n pieces of
divided rooms (15, etc.) are made. When the small rotor (7) which
was connected with two main axes (6) of this machine rotates left,
said small rotor make the large rotor (8) rotate left by the bent
vanes (14) as media. At the same time, n pieces of the divided
rooms (15, etec.) turn left.

Capacity of each divided room (15) increases and decreases
once when said room turns left once. The fluid is sucked from a
sucking mouth (16) into the divided room (15) when the capacity in
said room increases. On the contrary, the fluid in the divided
room (15) is sent out from an exhausting mouth (17) when the
capacity in said room decreases. Such a movement is the same a$ a
pump. In this case, exhausting quantity of fluid can be increased
and decreased by change of biased gquantity of the small rotor (7)
and the large rotor (8).

Drawing (6) shows a usage for a bent vane motor.

As shown on Drawing (1) as to a vane pump, it is easily
achieved by modifying an exhausting mouth (17) of fluid to an
influent mouth (18) and a sucking mouth (16) of fluid to an effluent
mouth (19). A new machinary device can be made by combining the
above-mentioned modified rotary structure with a device (22) which
arises high pressure fluid. The high pressure fluid arisen from
said device is continuously supplied from an influent mouth (18)
into the divided room (15') of the modified bent vane pump. The
fluid which flown into the divided room (15') gives pressure to the
bent vane (14'). Said pressure toward the bent vane makes the main
axis (6') turn right, and then the divided room (15) turns right.
The fulid in the divided room (15) is sent out from the effluent
mouth (19) when the divided room (15') is turningly forwarded to
said effluent mouth (19).

Therefore, it is proved that this mechanism can work as a

il



4 " 'croossi ng point of two straight lines "AC' and "BC' becones "C', a

crossing angle becones " [err]"”
CDA = [err] CBE = [err] because of QN /O B.

CAD, [er

r

[err] CDA
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a and [er
expl anati o
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On the above draw ng, [err]
In a case of [err]

CAD = a [err] CDA = [err] [err] ACD= [err] [err] CAD +

uidy pregsurepeotary mciﬁ'"{l"err] + [err] = 180 [err] = 180 -
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As shown on Drawing (7), in said bent vane motor, a small
influent hole (20) for obtaining heated gas is provided therein
instead of an influent mouth (18) of the fluid. The position for
setting said influent hole (20) is placed at a position where the
capacity begins to increase when said divided room (15') turns left.

An effluent mouth (19) of the fluid of the bent vane motor becomes
a gas—exhausting mouth (21) for sending the heated gas out. This
improved bent vane motor becomes a heated gas bent vane motor.

When combining a device (23) arising high temperature and
presssure gas with said heated gas bent vane motor after a selection
of a certain divided room (15') locating at an influent hole (20)
of the heated gas out of n pieces of the divided rooms (15, etc.)
of a heated gas bent vane motor, a movement therein shows as
followuws.

First, high temperature and pressure gas which was flown from
a gas arising device (23) is continuously flown into the divided
room (15') located at a position of an influent hole (20) for the
heated gas. The high temperature and pressure gas which was flown
into the divided room (15') makes pressure toward a pair of bent
vanes (14') forming a divided room (15'). Then, these two bent
vanes (14) and (14') receive pressure which pushes each other
toward the reverse—direction. However, a torque difference arises
against the main axis (6) because there is a difference of space
between these two bent vanes (14) and (14'). Such a torque
difference makes the main axis (6) turn right, and then the divided
room (15') also turns right.

Since capacity of the divided room (15') increases in
proportion to a turning movement of said room, the high temperature
and pressure gas flows into said divided room (15'). Thus, both of
the main axis (6) and the divided room (15') can continue to turn
and move because pressure of this high temperature and pressure gas
continue to reach the bent vanes (14'). Next, when the divided room
(15') turningly passes through an influent hole (20), the high
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‘4.~ In the event that three angles, a , [err] and [err] are prepared

I n advance under a condition, O[err] < [err] < 90[err] 0 <[err] <
90[ err] a + [err] + [err] =180 [err] , the follow ng draw ng based upon
this condition is made up. After pertinently setting a_ biased
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adiabatic expansion continuously gives influence to the bent vane

(14').

Furthermore, when the divided room (15') is forwarded toward a
position of a gas—exhausting mouth (21) by reason that the divided
room (15') turns and moves, the heated gas in the divided room (15')
sends out from the gas-exhausting mouth (21). In the event that
other divided room (15') comes to a position of an in-flowing mouth
for the gas after turning movement thereof, the above-mentioned
movement is proved by reason that a rotational power toward the main
axis (6) continuously works. Therefore, this machinery device can
work as a heating engine.

A mechanism in this invention mentioned above shows the
following effects.

Smoothness to work and airtightness are extremely expected to
be improved because what required by the bent vanes for forming the
divided rooms is an only movement at a basic portion of the bridge
at the sliding slots when changing capacity.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 shows a front view drawing for a vane pump, which is
explaining as an applicable example using a mechanism in the
invention.

Fig. 2 shows a side view drawing for a vane pump, which is
explaining as an applicable example using a mechanism in the
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'Fdftﬁernnre, after putting a point "G' at a pertinent position on the
straight line "FG', when drawing a straight line "G{" form ng an angle
"[err]" to against the straight line "FG' through the point "G', the angle

“[err] " is made as a right-turning angle. Finally, a radius "OB" to be in
paral | el atNen&iolhe straight line "GH' and a straight line "BC' to be in
paral l el against the straight line "FG' are drawn. From t he

above- nent jpone at i .he. f i.n ' ' l,ved.
Corr] aco Pl Sided' B pebhsaifs duiils o ST RTn Ak oS 5 Xmbafbtn

[err] becaliz&he inventdpnFrG /Cl GV /O B Accordingly, [err] CAD +

[err] CBE + [err] ACD = a + [err] + [err] = 180
Fig. 4 shows a geometrical drawing for explaining as to composition
in the invention.

Fig. 5 shows a geometrical drawing for explaining as to composition
in the invention.

Fig. 6 shows a front view drawing for explaining an application of a
mechanism in the invention for a vahe pump.

Fig. 7 shows a front view drawing for explaining an application of a
mechanism in the invention for a heating engine.

Fig. 8 shows a front view drawing for a rotary blower as a mechanism
in prior art.

Reference numerals respectively denote:

1. a box,

2. a circle-shaped room portion,
3. a rotor,

. a slot,

5. a blade,

6. a main axis,

7. a small rotor,

8. a large rotor,

9. a bearing-housing,
10. a side-housing,
11. a bolt,

12. a sliding slot,
13. a sliding slot,
14. a bent vane,

15 & 15'. divided rooms,

16. a sucking mouth,

1



n' [‘err] CAD, [err] CAD + [err] CDA + ACD = 180[err] Ther ef or e,

[err] CDA = [err] CBE Finally, the radiuses "QA" and "O B" becone
paral | el because of being OO /O B. On the basis of Drawing 4, it is
possi bl e to make the fol] ow ng ﬁECh%nISﬁ]

17. an exhausting mout

18. an influent mouth,

19. an effluent mouth,

20. an influent hole,

21, a gas—exhausting mouth,

22. a device for arising high pressure fluid, and

23. a device for arising high temperature and pressure gas.
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By bénnecting stFétht Iines "HC' and "IC', a bent line "HCI" is nade. Wen
regar di y '"HCl" as a thin bar, it beconmes a bent bar "HC"
with a ﬂmy In a case of assuming that a snmall circle of a
radi us "dN'ClsLa N8 rcle plate (a), a thin slot corresponding to a
line segment "AH' is made in said snall circle plate (a). In a case
f’f assum n'lgiﬁlfé?bfatﬁéa!mhenﬁfoga r adipugAPAGTBUS PESTON MEGHANISHCI e p: ate (b), a
arge circle of a radius " ! S ar ge
circle plate (b). A ring-shaped pI mfﬁ%) ﬁggél%%ggwgﬁ@ﬁ'f er e%ce
between the radiuses "OB" and "OB"" is made, and thickness of said
ring-shaped plate (c) is equivalent to the thickness of the small circle
plate (a). A thin slot correspondi to a line segnent "Bl" is nade on the

said ring- shaped plate (c). ThléﬂﬂﬁnéS§H&638Qplate (c) is fitly put on the
| arge circle plate (b) and is conpletely fixed thereon (b).

Claim 1:
A capacious piston mechanism having a rotary piston structure

comprises:

a small rotor integrated with a main axis and biased against a
cylinder-type large rotor for holding a bearing-housing;

slant sliding slots made at facing places in equally divided
sSpace between said large rotor and small rotor;

vanes having a certain angle fitted onto said slots as if they
were bridges; and

a sucking mouth and an exhausting mouth provided at positions
on side-housings.

Claim 2:
A vane pump comprising a capacious piston mechanism having a
rotary piston structure claimed in Claim 1.

Claim 3:
A vane motor comprising a capacious piston mechanism having a
rotary piston structure claimed in Cliam 1.

Claim 4:
A heat engine comprising a capacious piston mechanism having a
rotary piston structure claimed in Claim 1.
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The bent bar, the large circle plate (b) and the small circle plate (a)
whi ch have the above-nentioned figures are conbined as foll ows.

Assum ng that a biased quantity of the small circle (a) and the | arge
circle (b) fromthe center of a main axis is "OO', the small circle plate
(a) can be put on the large circle plate (b). In this case, the large
circle plate (b) rotates around a point (0'), and the small circle plate
(a) rotates around a point "0". The said bent bar "HCI" can snoothly nove
in the thin slots of the small circle plate (a) and the ring-shaped plate
(c) when the said bar was put into t ABSERASITS. Rot ati onal power of
the small circle plate (a) makes the large circle plate (b) rotate through
the bent bar "HCI" as a carrying

There is originally difficult and contradictive technical
problems for a vane rotary type mechanism of prior art, which is
impossible to realize at the same time as a fatal factor coming
from a composition which must divide a room being capable of change
of its capacity when pushing a vane (blade 5) toward a cam-ring (a
circle-shaped room portion 2). Because it must be achieved at the
same time by completely improving some Serious problems, such as
abrasion at an edge of a vane, an additional composition pertinently
to push and operate a vane mechanism and obtainment of airtightness
and smooth operation on condition of obtainement of seal, which
were very difficult in prior art.

Means to improve the above-mentioned problems is perfectly
achieved by this invention which comprises: a small rotor
integrated with a main axis and biased against a cylinder-type
large rotor for holding a bearing-housing, slant sliding slots made
at facing places in equally divided space between said large rotor
and small rotor, vanes having a certain angle fitted onto said
slots as if they were bridges, and a sucking mouth and an exhausting
mouth provided at positions on side-housings.

This Sheet Has Been R
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6 nmediumwhen the small circle plate (a) is rotated by the power. Then,
the radius "O B" drawn on the large circle plate (b) rotates in keeping
paral |l el against the radius "OA" of the small circle on the small circle
plate (a). This nmeans that the both of the circle plates (a) and (b) can
rotate at the sanme angle and speed. Such a novenent is achieved even if the
bi ased quantity of "0' O was

FIG 1




changed. A nmethod for giving a wwdth to the bent line "HCI" is
descri bed by using Darwing (5) as follows. First, a bert line "HC"
is drawn at an optional turning position of the radius "QA" of a small |
circle plate (a) by using a , [err] and,[err] on the follow ng condition;
O[err] <a < 90[err] , O [err] < [Jerr] 3 90[err] , [err] + [err] + [err] =
180[ err] . This ts carried out by the sane nethod for making the draw ngs
of the bent line "HCI" already nmentioned. In this figure, a relation of the
"radius "OA" of the small circle plate (a) and the radius "O B" of the |arge
circle plate (B) which are corresponding to said bent line "HCI" becones
paral lel. Second, a string "AJ" having a certain length is drawn

t hrough a crossing point "A" betm3§nI%§e Q2nt line "HCI" and the small

9 11 .
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circle plate (a). The radius "QJ" through a point "J" is drawn. A central

angle " [err] " is fixed against the string "AJ". "OK" is drawn in
paral |l el against the radius "QJ". A string "BK' through a point "K" is
drawn. A cetnral angle " [err] " is fixqd against the strign "BK". Through

a point "J", a straight line "JP" is drawn in parallel against a straight
line "AH'. Further, through a point "K' , a straight line "KQ' is drawn in
paral |l el against a straight line "Cl". A crossing piont "L" between
the straight lines "JP'" and "KQ' is fixed. A bent line "PLQ -which was
conbi ned by two straight lines "PL" and "LQ' is drawn. Fromthe .
above-nentioned figure, the followng matter is proved. In a case of .
[err] BOK and [err] AQJ, since edges of "QA" and "O B" and ot her edges of
"Q)" and "O K" are in parallel at the same

FIG 3
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direcf‘ion, It becones J[err] BOK = [err] AQU [err] = [err] .
Therefore, the follow ng mat hemati cal expression can be forned since two

i soscel es 7 triangles "BO K' and
"AQJ" are the simlar figures. 4

FIG. 4




Mat hemat i cal Expression 1: [err] Since the length of the
string "AJ" is fixed, the length of another string "BK' is also naturally
fixed. Therefore, in the bent lines "HCI" and "PLQ', the edges "HC' and
"PL" are in parallel at a

5




certain space, and al so other edges "IC' and "Q." are in parallel at a
certain space. Further, it is possible to draw the foll ow ng

dr awi ngs. When drawi ng a vertical segnment "AM agai nst a straight
line "CH' through a point "A", a IengthNgf t he segnent "AM' becones "h".

Al so when drawi ng a vertical segnment "BN® against a straight line "Cl"
through a point "B", a length of the segnent "BN' becones "d". From
the above drawi ngs, the follow ng mathematical expression is proved.

----- continued to next page ------ ’

FIG 6
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9 ! Therefore, "h" and "d" beconme a certain | ength. When

I ntegratedly connecting the bent lines "HCl" and "PLQ" wth segnents "AM
and "BN', it is possible to regard that this one is a figure added the
width of "h" and "d" to the bent line "HC". So, when being given a certain

wi dth and thickness to the bent line "HCI", such a line can beconme a bent
vane. Thus, the rotary nechani sm al ready nentioned by using Draw ngs
(1) and (2) is objectively proved. It is possible to realize the

mechanismin this invention as a positive

Sucking—= ' — BExhausting
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di spl acenent pi ston nmechani smhaving a rotary pi st Udﬁﬂﬂ@ﬂﬁWd@@ﬁﬂVﬂg a
sucklng nmout h (16) and an exhausting nouth (17) at SU|tabIe posi tions
of side- housings (10) and (10" ) for appligabl g mhl Bed\Bs pBAWY

the Drawings (1) and (2). DETA LE LN d?gg D
EMBODI MENTS ~ The actgal exanplés i n{t hi. gad £ }?
as foll ows. On the basis of nethod on Dr,ﬁ a%ﬁf%f ﬁiﬁﬁ’d(@p&%{gﬁd dqd
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SPECIFICATION
Title of the Invention: vA CAPACIOUS PISTON MECHANISM

h&ﬁkhsBeaszii

T

HAVING A ROTARY PISTON STRUCTURE"

Field of the Invention:
This invention relates to a capacious piston mechanism having
a rotary piston structure.

Description of Related Art:

At a field relating to a capacious piston machine which has a
reversible ralation with internal combustion engines, such'as a
pump, a blower, a compressor and likes, a vane type rotary mechanism
having a rotary piston structure has been already utilized. For
example, in a case of a rotary blower shown on Drawing 8, blades (5)
are biasedly arranged for flexibly moving in radial slots (4) of a
rotor (3) provided at a circle-shaped room portion (2) of a squared
box (1). Then, the air and/or other fluid are pushed out from a
sucking mouth into an exhausting mouth by influence of the’blades
(5) flexibly moving in the slots (4) of the rotor (3) rotating at
high speed and pressure arisen by centrifugal force inside of the
circle-shaped room portion (2).

There is originally difficult and contradictive technical

problems for a vane rotary type mechanism mentioned above, which is
impossible to realize at the same time as a fatal factor coming
from a composition which must divide a room being capable of change
of its capacity when pushing a vane (blade 5) toward a cam-ring (a
circle-shaped room portion 2). Because it must be achieved at the
same time by completely improving some serious problems, such as
abrasion at an edge of a vane, an additional composition pertinently
to push and operate a vane mechanism and obtainment of airtightness
and smooth operation on condition of obtainment of seal, which were
very difficult to improve in prior art.
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above a suckln q}h (16) and an exhausting nouth (17) are set as an

exa e After dividing the outside-circunference of the
snal o n pieces (in this case, a value of n is suitably
f|xe g slots (12, etc.) are provided in space "h" at each
p05|t|on equally di vided. These slots hage slant angle " a " against a
radius "r" passing through said equally divided positions. As the
next step, after dividing the inside-circunference of the large rotor (8)

nto n pieces, Uit ld dhBtent Winel13r Sidnd AE ARGEA SPRCE: Y @&E ach

position equally di vi ded have sl ant an rr]
agai nst a 3@ echadds Wu}%fﬁQ§RﬁiQ$ﬁQiQ§ﬁﬁH$? B¢ 3RDipwsi Preplens
Accor di ng tmentisneteabsverapti sola@dabpumlyt Hetdevital adevicédd)whigh is not a

drastic means for solving the problems in prior art. In viewing
the current situation mentioned above, this invention was devised in
order to entirely and strategically improve the technical problems.

What this invention aims is to provide a mechanism having a new
structure, which does not depend on only edges of a vane for
changing capacity. Thus, a new technical mechanism was drastically
reached by this invention.

SUMMARY OF THE INVENTION

The inconvenient technical problems in prior art can be easily
and completely improved by a capacious piston mechanism having a
rotary piston structure shown below.

A new mechanism in this invention comprises:
a small rotor integrated with a main axis and biased against a
cylinder-type large rotor for holding a bearing-housing;

slant sliding slots made at facing places in equally divided

space between said large rotor and small rotor;

vanes having a certain angle fitted onto said slots as if
they were bridges; and

a sucking mouth and an exhausting mouth provided at positions
on side-housings.

In this invention, since both of the large rotor and the small
rotor rotate at the same time through the bridged bent vanes at a
balancing point, capacity-change is carried out by the movement of
said vanes in the sliding slots without spoiling smoothness of
rotation and sealing effect. Accordingly, this invention can
completely improve one of the most difficult points in the
traditional mechanism, which strongly forced edges of cantilever
projective vanes.

An actual example as to this invention is explained by using
the Drawings (1) -and (2) as follows.

This Is th THIS SHEET HAS BEEN
IS Is the replacement sheet REPLACED
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attached into these slots. Each constant angle on the Drawings is the
follow ngs. On condition of a = 32[err] , [err] = 43 , [err]
=105[err] [err]= 8 since a ring-shaped space between a | arge rotor
(8) and a snall ) 3

—

] A small rotor (7) integrated with a main axis (6) is biasedly
arranged against a large rotor (8) to be a ring-shaped cylinder.
Said large rotor (8) is surrounded by a bearing-housing (9).

In this case, of course, the small rotor (7) and the large
rotor (8) are set at the space between the side-housings (10) and
(11') which were fixed by bolts. A pair of slant sliding slots
(12, 13, etc.) are provided at facing positions where the small
rotor (7) and the large rotor (8) opposite each other, and vanes
(14) which were suitably bent are fitly set at the positions between
said slots (12) and (13) Jjust like bridges.

Thus, such a unique rotary mechanism in which the large rotor
(8) rotates together with the small rotor (7) through the bent vanes
(14) constantly seeking a balanting point is realized. In this
rotary mechanism, the divided rooms (15, etc.) are formed by said
bent vanes (14), and these rooms can change their capacities
according to the rotors' rotation. At that time, the vanes (14)
only move in the sliding slots (12) and (13).

Consequently, the same result for changing capacity was
completely realized by using the above-mentioned method in this
invention although it was different from the traditional vane-type
rotary mechanism in which change of capacity was reached by pushing
and moving edges of cantilever projective vanes on a fixed cam-
ring. Drawings (3) to (5) mentioned below show as to how the
mechanism in this invention is reached. On Darwing (3) shows that
sQ" is a central point of a small circle of a radius “r" and “"0'"
is a central point of a large circle of a radius (1). The two
radiuses "OA" and “O'B" roll in keeping parallel:

When the radiuses "OA" and "0'B"™ are in keeping parallel at an
optional turning position, a drawing thereof is made as follows.

When drawing a straight line "AC" forming a constant-angle “a

" against a radius “OA™ through a point “A" of the radius “OA", said

angle “a " becomes an acute angle in right-turn. As the next step,

when drawing a straight line “BC"™ forming an acute angle “ 8"

-against a radius "0'B" through a point “B" of the radius “0'B", said

angle “8 " becomes an acute angle in left-turn. In case that a
This is the replacement sheet
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rotor (7) is divided by n pieces of the bent vanes (14), n pieces of
g|V|ded roons (15, etc.) are nade.. When the small rotor (7) which was
connected with two main axes (6) of this machine rotates left, said snall
rotor make the large rotor (8) rotate |left by the bent vanes (14) as nedia.
At the same tinme, n pieces of the dividgd roons (15, etc.) turn left.
Capacity of each divided room (15) increases and decreases once when said

room t ur e d R npNE@inti e thiyi St ghttC k efles ra0"aandckBCY beeomes (1T), iant o

t he divi ded goonu%}ﬁ% ﬁh%? %pa %apacity in said roomincreases. On the
contrary, FISStR&iA& R PREM™i d&d room (15) is sent out from an exhausting
mouth (17) when the capacity in said roomdecreases. Such a novenent is the

same as a punp. op RtHehhBo¥e Yeawid|aUStDAG= WEBEi+y @f Bdoaudecah OA¢/0TRr eased
and decreased by change of biased quantity of the small rotor (7) and the
| arge rotor (8).

In a case of ACAD, ZCAD = a <ZCDA = 8 ZACD = «

LCAD + «CDA + <ZACD= a+ 8+« = 180° =180 ° - (
a + B), therefore, « also becomes a constant angle because
both of a and B8 are the constant angles.

The below-mentioned is an explanation on the basis of Drawing

uo

In the event that three angles, a, 8 and « are prepared in
advance under a condition, 0 ° <-a <90° 0° < B <90° a+ B+
x = 180 ° , the following drawing based upon this condition is made
up.

After pertinently setting a biased quantity "0'0", a small
circle of a radius "OA™ and a large circle of a radius "O'B" are
drawn. At an optional turning point of said radius "OA", when
drawing a straight line “AC"™ forming an angle "a " agaisnt said
radius “OA" through a point “A", the angle “ a " is made as a
right-turning angle. After putting a point "F" at a pertinent
position on the straight line "AC", when drawing a straight line
uFG" forming an angle “« " against the straight line “AC" through
the point “F", the angle * « " is made as a right-turning angle.
Furthermore, after putting a point “G" at a pertinent position on
the straight line “FG", when drawing a straight line “GH" forming an
angle “8 " against the straight line “FG" through the point g,
the angle * B8 " is made as a right-turning angle. Finally, a radius
“0*'B" to be in parallel against the straight line “GH" and a
straight line "BC" to be in parallel against the straight line “FG"
are drawn.

From the above-mentioned explanation, the following expression
is clearly derived.

ZACD = £HCI = £HFG = x« £CBE = £CIH = £LFGH = B8 because

of FG//CI GH//O'B

Accordingly, <CAD + ZCBE + ZACD =a+ 8+ x =180 ° .

This is the replacement sheet

pate: 28 JAN 1999



Drawi ng (6) shows a usage for a bent vane notor. As shown on Draw ng
(1) as to a vane punp, it is easily achieved by nodifying an exhausting
mouth (17) of fluid to an influent nouth (18) and a sucking nouth (16) of
fluid to an effluent nouth (19). A new gachinary device can be nade by
conbi ni ng the above-nenti oned nodified ggtary structure with a device (22)
which arises high pressure fluid. The high pressure fluid arisen fromsaid
device is contiInousCADsuppCABd+f£ GDAak £ ACDuerit8Onbuth (18) into the
di vided room ( lppdndonbhe peghfiedchgnt vane punp. The fluid which flown

|

into the divided room (15 ves p ure t.Q, bent van 4. | d
pressure towar dF#H%l%ntth@aﬁgd]rW(?sLSﬁz ang, E;Baé{?gne(c@mf ?%ﬁ:ﬁlr%]lgﬁ%?a d then
t he di vi degf meang(0m)/0rBins right? The fulid in the divided room (15) is

sent out fromthe effluent nouth (19) when the divided room (15') is

turningly forwarded to . -
On the basis of Drawing 4, it is possible to make the

following mechanism.

By connecting straight lines "HC" and "IC", a bent line "HCI"
is made. When regarding this bent line "HCI" as a thin bar, it
becomes a bent bar "HCI™ with a bent angle "« ". 1In a case of
assuming that a small circle of a radius "OA" is a small circle
plate (a), a thin slot corresponding to a line segment "AH" is made
in said small circle plate (a).

In a case of assuming that a circle of a radius "0'B'" is a
large circle plate (b), a large circle of a radius "O'B" is made as
a line drawn on said large circle plate (b). A ring-shaped plate
(¢) having a width of difference between the radiuses *O'B" and
“Q'B'* is made, and thickness of said ring-shaped plate (c) is
equivalent to the thickness of the small circle plate (a). A thin
slot corresponding to a line segment uBI" is made on the said ring-
shaped plate (¢). This ring-shaped plate (c¢) is fitly put on the
large circle plate (b) and is completely fixed thereon (b).

The bent bar, the large circle plate (b) and the small circle
plate (a) which have the above-mentioned figures are combined as
follows.

Assuming that a biased quantity of the small circle (a) and
the large circle (b) from the center of a main axis is "0'0", the
small circle plate (a) can be put on the large circle plate (b). In
this case, the large circle plate (b) rotates around a point (0'),
and the small circle plate (a) rotates around a point “O". The said
bent ‘bar “HCI"™ can smoothly move in the thin slots of the small
circle plate (a) and the ring-shaped plate (c) when the said bar
was put into the slots.

Rotational power of the small circle plate {(a) makes the large
circle plate (b) rotate through the bent bar "HCI®™ as a carrying

This is the repfacement shoet
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said effluent nouth (19). Therefore, it is proved that this
mechani sm can work as a fluid pressure rotary notor
Furthernore, the bel ownentioned is a practical exanple for

6

medium when the small circle plate (a) is rotated by the power.
Then, the radius "0'B" drawn on the large circle plate (b) rotates
in keeping parallel against the radius "0A"™ of the small circle on
the small circle plate (a). This means that the both of the
circle plates (a) and (b) can rotate at the same angle and speed.
Such a movement is achieved even if the biased quantity of "0'0" was
changed.

A method for giving a width to the bent line "HCI" is
described by using Darwing (5) as follows.

First, a bent line "HCI" is drawn at an optional turning
position of the radius "OA"™ of a small circle plate (a) by using
a, 8 and « on the following condition; 0° < a<90° , 0 ° <8<
90° , a+ 8+ =180 ° . This is carried out by the same method
for making the drawings of the bent line "HCI"™ already mentioned.
In this figure, a relation of the radius "O0A" of the small circle
plate (a) and the radius "0'B" of the large circle plate (B) which
are corresponding to said bent line "HCI™ becomes parallel.

Second, a string "AJ" having a certain length is drawn through
a crossing point "A" between the bent line "HCI™ and the small
circle plate (a). The radius "OJ" through a point "J*" is drawn. A&
central angle " ¢ " is fixed against the string "AJ". "O'K" is
drawn in parallel against the radius "0J". A string "BK" through a
point “K" is drawn. A cetnral angle ® o " is fixed against the
strign *BK". Through a point *J", a straight line “JP" is drawn in
parallel against a straight line *AH". Further, through a point “K"
, & Straight line ®KQ" is drawn in parallel against a straight line
uCcI™.

A crossing piont "L" between the straight lines “JP™ and "KQ"
is fixed. A bent line "PLQ" which was combined by two straight
lines "PL" and "LQ" is drawn. From the above-mentioned figure, the
following matter is proved.

In a case of «BO'K and £ AOJ, since edges of "OA" and "0'B"
and other edges of "OJ" and "O'K"™ are in parallel at the same
direction, it becomes <BO'K = <ZAQJ o =¢ . Therefore, the
following mathematical expression can be formed since two isosceles

This is the replacement sheet
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appl ying a bent vane notor already nentioned. As shown on Draw ng
(7), in said bent vane nmotor, a small influent hole (20) for obtaining
heated gas is provided therein instead of an influent nmouth (18) of the
fluid. The position for setting said infLuent hole (20) is placed at a
position where the capacity begins to increase when said divided room (15")
turns left. An effluent nmouth (19) of the fluid of the bent vane notor
beconmes a gas-exhausting nouth (21) for sending the heated gas out. This

i nproved bepiayARE MWiAh BEEOHRT" dartedheds i apepigurage notor. _ When
conbining a device (23) arising high tenperature and presssure gas with
sai d heated.gas bent vane notor after a selection of a certain divided room
(15') locating #ethematrichlidinpriesbtorf 20) of the heated gas out of n pieces
of the divided roons (15, etc.) of a heated gas bent vane notor, a novenent
t herein shows as

OB ___ | S
BR= — AJ=—2~4
O A r

Since the length of the string "AJ" is fixed, the length of
another string "BK" is also naturally fixed. Therefore, in the bent
lines "HCI" and "PLQ", the edges "HC" and "PL" are in parallel at a
certain space, and also other edges "IC" and "QL" are in parallel
at a certain space. '

Further, it is possible to draw the following drawings.

When drawing a vertical segment "AM" against a straight line

“CH" through a point “A", a length of the segment “AM" becomes *h".
Also when drawing a vertical segment “BN" against a straight line
"CI" through a point “B", a length of the segment “BN" becomes "d".

From the above drawings, the following mathematical expression
is proved.
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fol |l ows. First, high tenperature and pressure gas which was fl own
froma gas arising device (23) is continuously flown into the divided room
(15') located at" a position of an influent hole (20) for the heated gas.
The high tenperature and pressure gas which was flown into the divided room
(15') nmakes pressure toward a pair of bént vanes (14') formng a divided
room (15'). Then, these two bent vanes (14) and (14') receive pressure

whi ch pushes each other toward the reverse-direction. However, a torque

di fference ari Mashemgoical Expresaion &¢i s (6) because there is a difference
of space between these two bent vanes (14) and (14'). Such a torque
difference nakes the main axis (6) turn right, and then the divided room
(15") also turnz@igm_‘ﬁ()AJ-Szr@QkNBpaﬁ:OtA(M t he di vided room (15")

i ncreases in
(¢CHAM—-<HAOQ) = —;—(180—5%-
tA
(90°—ga)=a— —
2
ZKBN=4RBN-4RBK=4RBNY
(40'BK—40'BR)=90°—{—;-<1sw

) =B} =8+ — =8+ —
P | 2 2
_—  e— & = . €
AJ=20Asin—=2rsin —
2 2

o) £
BK=20'B sin—=21sin —
2 2

— -
=AJcossZJAM=2rsin— cos

b 2
g £ E
@a— — | =r2cos{a—— ] sin —
£ e _ £

=r{sin(a— » + 2)—s1n(a——2—-

£
- — =r{sina—-sin (a—¢&)

=) Jor{ein }

—_— 4

d=BKcos£ZKBN=21lsin —;—cos
E

B+ 12 B+ E) i ‘

_ = cos — ] sin —

_ 2 2 2
- £ £

=1{sin(8+ + )—sin(ﬂ-f—-—-
2 2 2

——Z——’ }=l{sin (B+e)—sin13}
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proportl%n LQ Red ratedg novenent of said room the high tenperature and
prgs§UP I to said divided room (15" ). Thus, both of the main
axi s (E\ \ m\‘\ i} ded room (15') can continue to turn and nove because
pressur | t enperature and pressure gas continue to reach the
bent vanes (14'). Next, when the divide&.roon1(15') turningly passes

t hrough an influent hole (20), the high

12
Therefore, "h" and "d" become a certain length.

When integratedly connecting the bent lines "HCI" and "PLQ"
with segments "AM" and "BN", it is possible to regard that this one
is a figure added the width of "h" and "d" to the bent line "HCI".
So, when being given a certain width and thickness to the bent line
"HCI", such a line can become a bent vane.

Thus, the rotary mechanism already mentioned by using Drawings
(1) and (2) is objectively proved.

It is possible to realize the mechanism in this invention as a
capacious piston mechanism having a rotary piston structure by
setting a sucking mouth (16) and an exhausting mouth (17) at the
suitable positions of side-housings (10) and (10') for applicable
use, which was shoun on the Drawings (1) and (2).

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The actual examples in this invention are described as
follows.

On the basis of method on Drawings (1) and (2) mentioned
above, a sucking mouth (16) and an exhausting mouth (17) are set as
an example for a pump.

After dividing the outside-circumference of the small rotor
(7) into n pieces (in this case, a value of n is suitably fixed.),
the sliding slots (12, etc.) are provided in 'space "h" at each
position equally divided. These slots have slant angle * a "
against a radius “r" passing through said equally divided positions.

As the next step, after dividing the inside-circumference of
the large rotor (8) into n pieces, the sliding slots (13, etc.) are
made in space "d" at each position equally divided. These slots
(13, etc.) have slant angle * 8 " against a radius “1" passing
through said equally divided position.

According to the means mentioned above, the bent vane (14) is
This is the replacement sheet THIS SHEET HAS BEEN
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tenpreature and pressure gas stops to flowinto the divided room (15").
After that, the high tenpereture and pressure gas being in the divided room
(15') adiabatically expands for a reason of increase of capacity therein
when sai d divided room (15') turns. This,is the reason why the nain axis
(6) continues to turn.and also the divided room (15') turns and noves
because such pressure by adi abatic expansion continuously gives influence
to the bent vane (14'). Furt hernore, when the divided room (15') is

f or war ded atdached dnsosthess sJota. glachk sanstanty apgleron the Byavingsodst hat
the di vi defler 1M dilags. t urns and noves, the heated gas in the divided room
(15") sends. out fromthe gas-exhausting nouth (21). In the event that other
di vided room (15') cones to a position of an in-flomﬁng nouth for the gas
after turning r3veepditioneofor =1328 abovB#ati onek =105° , =8 °,

since a ring-shaped space between a large rotor (8) and a small
rotor (7) is divided by n pieces of the bent vanes (1#), n pieces of
divided rooms (15, etc.) are made. When the small rotor (7) which
was connected with two main axes (6) of this machine rotates left,
said small rotor make the large rotor (8) rotate left by the bent
vanes (14) as media. At the same time, n pieces of the divided
rooms (15, etc.) turn left.

Capacity of each divided room (15) increases and decreases
once when said room turns left once. The fluid is sucked from a
sucking mouth (16) into the divided room (15) when the capacity in
said room increases. On the contrary, the fluid in the divided
room (15) is sent out from an exhausting mouth (17) when the
capacity in said room decreases. Such a movement is the same as a
pump. In this case, exhausting quantity of fluid can be increased
and decreased by change of biased quantity of the small rotor (7)
and the large rotor (8).

Drawing (6) shows a usage for a bent vane motor.

As shown on Drawing (1) as to a vane pump, it is easily
achieved by modifying an exhausting mouth (17) of fluid to an
influent mouth (18) and a sucking mouth (16) of fluid to an effluent
mouth (19). A new machinary device can be made by combining the
above-mentioned modified rotary structure with a device (22) which
arises high pressure fluid. The high pressure fluid arisen from
said device is continuously supplied from an influent mouth (18)
into the divided room (15') of the modified bent vane pump. The
fluid which flown into the divided room (15') gives pressure to the
bent vane (14'). Said pressure toward the bent vane makes the main
axis'(6') turn right, and then the divided room (15) turns right.
The fulid in the divided room (15) is sent out from the effluent
mouth (19) when the divided room (15') is turningly forwarded to
said effluent mouth (19).

Therefore, it is proved that this mechanism can work as a
This i¢ the replacement sheet
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novenent is proved by reason that a rotational power toward the main axis
(6) continuously works. Therefore, this machinery device can work as a
heati ng engi ne. A mechanismin this invention nentioned above shows
the follow ng effects. Snoot hness to work and airtightness are
extrenely expected to. be inproved becau§é what required by the bent vanes
for formng the divided roons is an only novenent at a basic portion of the

bridge at the sliding slots when changi ng capacity.
fluid pressure rotary motor.

Furthermore, the below-mentioned is a practical example for
applying a bent vane motor already mentioned.

As shown on Drawing (7), in said bent vane motor, a small
influent hole (20) for obtaining heated gas is provided therein
instead of an influent mouth (18) of the fluid. The position for
setting said influent hole (20) is placed at a position where the
capacity begins to increase when said divided room (15') turns left.

An effluent mouth (19) of the fluid of the bent vane motor becomes
a gas-exhausting mouth (21) for sending the heated gas out. This
improved bent vane motor becomes a heated gas bent vane motor.

When combining a device (23) arising high temperature and
presssure gas with said heated gas;bent vane motor after a selection
of a certain divided room {15') locating at an influent hole (20)
of the heated gas out of n pieces of the divided rooms (15, etc.)
of a heated gas bent vane motor, a movement therein shows as
follows.

First, high temperature and pressure gas which was flown from
a gas arising device (23) is continuously flown into the divided
room {15') located at a position of an influent hole (20) for the
heated gas. The high temperature and pressure gas which was flown
into the divided room (15') makes pressure toward a pair of bent
vanes {(14') forming a divided room (15'). Then, these two bent
vanes (14) and (14') receive pressure which pushes each other
toward the reverse-direction. However, a torque difference arises
against the main axis (6) because there is a difference of space
between these two bent vanes (14) and (14'). Such a torque
difference makes the main axis (6) turn right, and then the divided
room (15') also turms right.

- Since capacity of the divided room (15') increases in
proportion to a turning movement of said room, the high temperature
and pressure gas flows into said divided room (15'). Thus, both of
the main axis (6) and the divided room (15') can continue to turn
and move because pressure of this high temperature and pressure gas
continue to reach the bent vanes (14'). Next, when the divided room
(15') turningly passes through an influent hole (20), the high
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BRI EF DESCRI PTI ON OF DRAW NGS Fig. 1 shows a front viewdrawing for a
vane punp, which is explaining as an applicabl e exanple using a nechani sm
in the invention. Fig. 2 shows a side view drawing for a vane punp, which
i s explaining as an applicable exanple %5 ng a nmechanismin the

- tempreature and pressure gas stops to flow into the divided room
(15'). After that, the high tempereture and pressure gas being in
the divided room (15') adiabatically expands for a reason of
increase of capacity therein when said divided room (15') turns.
This is the reason why the main axis (6) continues to turn and also
the divided room (15') turns and moves because such pressure by
adiabatic expansion continuously gives influence to the bent vane
(14'). '

Furthermore, when the divided room (15') is forwarded toward a
position of a gas-exhausting mouth (21) by reason that the divided
room (15') turns and moves, the heated gas in the divided room (15')
sends out from the gas-exhausting mouth (21). In the event that
other divided room (15') comes to a position of an in-flowing mouth
for the gas after turning movement thereof, the above-mentioned
movement is proved by reason that a rotational power toward the main
axis (6) continuously works. Therefore, this machinery device can
work as a heating engine.

A mechanism in this invention mentioned above shows the
following effects.

Smoothness to work and airtightness are extremely expected to
be improved because what required by the bent vanes for forming the
divided rooms is an only movement at a basic portion of the bridge
at the sliding slots when changing capacity.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 shows a front view drawing for a vane pump, which is
explaining as an applicable example using a mechanism in the
invention.

Fig. 2 shows a side view drawing for a vane pump, which is
explaining as an applicable example using a mechanism in the
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13 invention. Fig. 3 shows a geonetrical drawing for explaining as to
conposition in the invention. Fig. 4 shows a geonetrical draw ng for
explaining as to conposition in the invention. Fig. 5 shows a geonetrical
drawi ng for explaining as to conpositioq3in t he inventi on.

invention.

Fig. 3 shows a geometrical drawing for explaining as to composition
in the invention.

Fig. 4 shows a geometrical drawing for explaining as to composition
in the invention. -

Fig. S shows a geometrical drawing for explaining as to composition
in the invention.

Fig. 6 shows a front view drawing for explaining an application of a
mechanism in the invention for a vane pump.

Fig. 7 shows a front view drawing-for explaining an application of a
mechanism in the invention for a heating engine.

Fig. 8 shows a front view drawing for a rotary blower as a mechanism
in prior art.

Reference numerals respectively denote:

1. a box,

2. a circle-shaped room portion,
3. a rotor,

4, a slot,

5. a blade,

6. a main axis,

7. a small rotor,

8. a large rotor,

9. a bearing-housing,
10. a side-housing,
11. a bolt,

12. a sliding slot,
13. a sliding slot,
14, a bent vane,

15 & 15'. divided rooms,
16. a sucking mouth,



kig. 6 shows a front view drawi ng for explaining an application of a

mechani smin the invention for a vane punp. Fig. 7 shows a front view
drawi ng for explaining an application
heat i ng engi ne.

of a nmechanismin the invention for

a

Fig. 8 shows a front view drawing for a rotary blower as a

mechanismin prior art. Ref erence n&ﬁﬁrals respectively denote:
a box,

17 an exhausting mouth,

18. an influent mouth,

19. an effluent mouth,

20. an influent hole,

21. a gas-exhausting mouth,

22. a device for arising high pressure fluid, and

23. a device for arising high temperature and pressure gas.
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2. a circle-shaped room portion, 3. a rotor, 4. a

slot'—5———“"——"“a_b1§ﬂe 6. a min axis, 7. a small rotor,
or : a bearing-housi ng, 10. a
s. de ﬂ“mmmﬂ ﬂ”“ 2 boIt 12. _ asliding siot, 13 a
nt vane, 15 15'. divided roons, 16. a

sucklng nout h,

WHAT IS CLAIMED

Claim 1:
A capacious piston mechanism having a rotary piston structure
comprises:

a small rotor integrated with a main axis and biased against a
cylinder-type large rotor for holding a bearing-housing;

slant sliding slots made at facing places in equally divided
space between said large rotor and small rotor;

vanes having a certain angle fitted onto said slots as if they
were bridges; and

a sucking mouth and an exhausting mouth provided at positions
on side~housings.

Claim 2:
A vane pump comprising a capacious piston mechanism having a
rotary piston structure claimed in Claim 1.

Claim 3:
A vane motor comprising a capacious piston mechanism having a
rotary piston structure claimed-in Cliam 1.

Claim 4:
A heat engine comprising a capacious piston mechanism having a
rotary piston structure claimed in Claim 1.
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‘14 17. an exhausting nouth, 18. an influent nouth, 19.
.an effluent nouth, 20. an influent hole, 21. a gas-exhausti ng
nmout h,

A CAPACIOUS PISTON MECHANISM HAVING A ROTARY PISTON STRUCTURE

ABSTRACT

There is originally difficult and contradictive technical
problems for a vane rotary type mechanism of prior art, which is
impossible to realize at the same time as a fatal factor éoming
from a composition which must divide a room being capable of change
of its capacity when pushing a vane (blade 5) toward a cam-ring (a
circle-shhped room portion 2). Because it must be achieved at the
same time by completely improving some serious problems, such as
abrasion at an edge of a vane, an-additional composition pertinently
to push and operate a vane mechanism and obtainment of airtightness
and smooth operation on condition of obtainement of seal, which
were very difficult in prior art.

Meaas to imprevz the abova-mentioned problems is perfectly
achieved by this invention which comprises: a small rotor
integrated with a main axis and biased against a cylinder-type
large rotor for holding a bearing-housing, slant sliding slots made
at facing places in equally divided space between said large rotor
and small rotor, vanes having a certain angle fitted onto said
slots as if they were bridges, and a sucking mouth and an exhausting
mouth provided at positions on side-housings.

( Figure 1)
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22. . a device for arising high pressure
device for arising high tenperature and pressi
WHAT IS CLAIMED O ai m 1:
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SPECIFICATION
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Title of the Invention:  "A POSITIVE-DISPLACEMENT PISTON MECHANISM

HAVING A ROTARY PISTON STRUCTURE"

Field of the Invention:
This invention relates to a positive-

displacement piston- mechanism

having a rotary piston structure.

Description of Related Art: -

At a field relating to a positive-displacement piston machine which has

a reversible relation with internal combustion engines, such as a pump, a
blower, a compressor and 1ikes, a vane type rotary mechanism having a rotary

piston structure has been already utilized.

For example, in a case of a rotary

blower shown on Drawing 8, blades (5) are biasedly arranged for flexibly moving
in radial slots (4) of a rotor (3) provided at a circle-shaped room portion (2)
of a squared box (1). Then, the air and/or other fluid are pushed out from a
sucking mouth into an exhausting mouth by influence of the blades (5) flexibly
moving in the slots (4) of the rotor (3) rotating at high speed and pressure
arisen by centrifugal force inside of the circle-shaped room portion (2).

There is originally difficult and contradictive technical
problems for a vane rotary type mechanism mentioned above, which is
impossible to realize at the same time as a fatal factor coming
from a composition which must divide a room being capable of change
of its capacity when pushing a vane (blade 5) toward a cam-ring (a
circle-shaped room portion 2). Because it must be achieved at the

" same time by completely improving some serious problems, such as
abrasion at an edge of a vane, an additional composition pertinently
to push and operate a vane mechanism and obtainment of airtightness
and smooth operation on condition of obtainment of seal, which were

very difficult to improve in prior art.
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A 905|tlve di spl acement pi ston nmechani sm having a rotary piston structure

conprlses a smal l—-rotor integrated with a main axis and bi ased

. against a cylinder-type large rotor for holding a bearing-housing:
slrant sliding slots made at facing places in equally divided space
between said large rotor and small rotor,; vanes having a certain
angle fitted onto said slots as if they:’Were bri dges; and

At the present time, it seems that a useful effect by using
such a mechanism is restricted because the serious problems
mentioned above are solved by only a tactical device, which is not a
drastic means for solving the problems in prior art. In viewing
the current.situation mentigned above, this invention was devised in
order to entirely and strategically improve the technical problems.

What this invention aims is to provide a mechanism having a new

structure, which does not depend on only edges of a vane for

: éhanging capacity. Thus, a new technical mechanism was drastically
reached by this invention.

SUMMARY OF THE INVENTION

The inconvenient technical problems in prior art can be easily and
completely improved by a positive-displacement piston mechanism having a rotary
piston structure shown below.

- A new mechanism in this invention comprises:
a small rotor'integbated with a main axis and biased against a
-- cylinder-type large rotor for holding a bearing-housing;
slant sliding slots made at facing places in equally divided
space between said large rotor and small rotor;
vanes having a certain angle fitted onto said slots as 1£
they were bridges; and
a sucking mouth and an exhausting mouth provided at positions
on side-housings.

In this invention, since both of the large rotor and the small
rotor rotate at the same time through the bridged bent vanes at a
balancing point, capacity-change is carried out by the movement of
said vanes in the sliding slots without spoiling smoothness of
rotation and sealing effect. Accordingly, this invention can
completely improve one of the most difficult points in the
traditional mechanism, which strongly forced edges of cantilever
projective vanes.

An actual example as to this invention is explained by using

the Drawings (1) and (2) as follows. ~
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a sucking nouth and an exhausting nouth provided at positions on

§1dg5housings. C aim2: A vane punp conprising a
positive-dislacenent piston mechani smhaving a rotary piston structure
claimed in Caima1l. Caim3: A vane notor conprising a

positive-di spl acenment piston nechanisn1h%ying a rotary piston structure
claimed in Claiml.

Therefore, "h" and "d" become a certain length.
When integratedly connecting the bent lines "HCI™ and "PLQ"
" with segments "AM" and "BN", it is possible to regard that this one
is a figure added the width of "h" and "d" to the bent line "HCI".
So, when being given a certain width and thickness to the bent line
WHCI", such a line can become a bent vane. '

Thus, the rotary mechanism already mentioned by using Drawings
(1) and (2) is objectively proved.

It is possible to realize the mechanism in this invention as a positive-
displacement piston mechanism having a rotary piston structure by setting a
sucking mouth (16) and an exhausting mouth (17) at the suitable positions of
side-housings (10) and- (10° ) for applicable use, which was shown on the

- Drawings (1) and (2).

DETATLED DESCRIPTION OF PREFERRED EMBODIMENTS

The actual examples in this invention are described as
follows.

On the basis of method on Drawings (1) and (2) mentioned
above, a sucking mouth (16) and an exhausting mouth (17) are set as
an example for a pump.

After dividing the outside-circumference of the small rotor
(7) into n pieces (in this case, a value of n is suitably fixed.),
the sliding slots (12, etc.) are provided in space "h" at each
position equally divided. These slots have slant angle * a "
against a radius “r" passing through said equally divided positions.

As the next step, after dividing the inside-circumference of
the large rotor (8) into n pieces, the sliding slots (13, etc.) are
made in space “d" at each position equally divided. These slots
(13, etc.) have slant angle * § * against a radius “1" passing
through said equally divided position.

Accordi%&o the means mentioned above, the bent vane (14) is
This is the replacement s
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Cla|n14'““ . A heat. _engi ne conprising a p05|t|ve di spl acement piston

nechani smmr ﬂlghimr,(it!a,r,y pi ston struct u: claimed in Oaimi.

WHAT 1S CLAIMED
Claim 1:

A positive-displ acem__e_pj piston mecharism having a rotary piston structure
comprises:

a small rotor integrated with a main axis and biased against a
" cylinder-type large rotor for holding a bearing-housing;

slant sliding slots made at facing places in equally divided space
between said large rotor and small rotor:

3

.- vanes having a certain angle fitted onto said slots as if they were
bridges; and

a sucking mouth and an exhausting mouth provided at positions on
side-housings.

Claim 2:

A vane pump comprising a positive-displacemenf piston mechanism having
a rotary piston structure claimed in Claim 1.

Claim 3:

A vane motor comprising a positive-displacement piston mechanism having
a rotary piston structure claimed in Claim 1.

Claim 4:
A heat engine comprising a positive-displacement piston mechanism having
a rotary piston structure claimed in Claim 1.
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A POSITIVE-DISPLACEMENT PISTON MECHANISM HAVING A ROTARY PISTON STRUCTURE

ABSTRACT B

There is originally difficult and contradictive technical
problems for a vane rotary type mechanism of prior art, which is
impossible to realize at thé same time as a fatal-factor coming
from a composition which must divide a room being capable of change
of its capacity when pushing a vane (blade 5) toward a cam-ring (a
circle-shaped room portion 2). Because it must be achieved at the
same time by completely improving some serious problems, such as
abrasion at an edge of a vane, an-additional composition pertinently

to push and operate a vane mechanism and obtainment of airtightness -

and smooth operation on condition of obtainement of seal, which
were very difficult in prior art.

the atova-zentioned probiems is perfectly
achieved by this invention which comprises: a small rotor
integrated with a main axis and biased against a cylinder~type
large rotor for holding a bearing-housing, slant sliding slots made
at facing places in equally divided space between said large rotor
and small rotor, vanes having a certain angle fitted onto said
slots as if they were bridges, and a sucking mouth and an exhausting
mouth provided at positions on side-housings.

AL o - - 2
Mesans To igprovs

( Figure 1)
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