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(54)
ROTATION DEVICE

(57) A piston type gas compressor pressure drive
rotation device characterized by comprising a plurality
of cylinder members 41, 42 each having a closed bore,
first piston members 22, 24 and second piston members
21, 23 slidably fitted into the bore of the cylinder mem-
bers 41, 42, a connecting mechanism for connecting the
first piston members 22, 24 and second piston members
21, 23 to the same crank shaft 15 via a slider crank
mechanism, and an intake and exhaust control mecha-
nism for controlling the intake and exhaust of gas into
and out of the bore of the cylinder members 41, 42,
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wherein the first piston members 22, 24 and second pis-
ton members 21, 23 perform a reciprocating slide mo-
tion in the bores of the cylinder members 41, 42 with the
rotation of the crank shaft 15 connected by the connect-
ing mechanism via the slider crank mechanism, while
the intake and exhaust control mechanism sends the
gas, which is taken into the bores of the plurality of the
cylinder members 41, 42, into the bore of one cylinder
member 41 or 42 by utilizing the reciprocating slide mo-
tion of the first piston members 22, 24 and second piston
members 21, 23, and compresses the gas fed to the
bore.
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Description
[Technical Field]

[0001] The present invention relates to a device
(hereinafter, referred to as "gas compressor") having a
structure for compressing air or other gases (hereinaf-
ter, referred to as "gas compressing structure"); and
more particularly which is characterized in that, by
means of the compression strokes sharing both cylin-
ders, the cylinders can be downsized with almost the
same compression volume as is usual. Further, an ob-
ject of this invention is to provide a piston type gas com-
pressor and a piston type gas pressure drive rotation
device capable of producing high velocity rotation and
high pressure, characterized in that good balance of ro-
tation and hence high velocity rotation are achieved,
wherein the crank radius in the case of high pressure
compression via two-step compression mechanism
equals the difference between a pair of crank radii and
hence is reduced.

[Background Art]

[0002] As gas compressor there has heretofore been
suggested various ones, among which there are gener-
ally, inter alias, the ones, which are of piston type, and
the ones, which are of screw type. A screw type can pro-
duce a large compression time at one time and hence
produce high pressure, but has poor rotational balance
and hence cannot produce high velocity rotation. On the
other hand, a screw type has good rotational balance
and hence can produce high velocity rotation, but can
produce only a small compression volume at one time
and hence has difficulty in producing high pressure.
[0003] Namely, if a piston type could perform high ve-
locity rotation, then a piston type would be extremely
preferable as gas compression structure, as compared
with a screw type, which can produce only a small com-
pression volume at one time. However, as described
above, a piston type has a problem of having poor rota-
tional balance, thus hampering high velocity rotation.
[0004] Further, as a gas compression structure for
solving the above problems, the applicant has devised
(invented) a air compression structure comprising a in-
put shaft and a auxiliary shaft, which are arranged side-
by-side, wherein there is provided slider of each of a
slider crank mechanism on the input shaft side and at
least one slider crank mechanism on the auxiliary shaft
which slider crank mechanism constitutes a pair with the
slider crank mechanism on the input shaft side in a state,
where piston members repulsed by a pressure mutually
are provided to the slider and reciprocated in the same
direction while facing mutually in the same cylinder to
compress air; and the outer diameter of the front end of
the piston members is smaller than the inner diameter
of the cylinder so that there can be formed a gap portion
between the inner diameter of the cylinder and the outer
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diameter of the front end of the piston members. A first
compressed layer blocked at least one out of both side
ends of the cylinder and formed between the bottom of
the piston member and the side end inner surface of the
cylinder and a second compressed layer formed be-
tween the upper surface of the piston members faced
with each other, exhaust ports provided with exhaust
valves and intake ports provided with intake valves on
each cylinder side surface staying near the first com-
pressed layer and the second compressed layer and ex-
haust ports provided with exhaust valves are provided
and the exhaust port of the first compressed layer is con-
nected with the intake port of the second compressed
layer by a communicating member. (refer to Japanese
Laid-Open Patent Publication No. 2000-297747).
[0005] Further, the air compression structure de-
scribed above makes it possible to produce compressed
air with a minimum of energy. However, there is one
problem that this air compression structure causes the
reciprocating motion of the piston to be distributed to a
pair of crank shafts provided on both sides of the cylin-
der member through which this piston is fitted, hamper-
ing the further increase or enhancement of the rotational
torque and rotational velocity of each crank shaft as well
as the downsizing of the entire air compression struc-
ture.

[0006] Further, as described above, another problem
is that the reciprocating motion of the piston is transmit-
ted to distinct crankshafts respectively disposed on ei-
ther side of the cylinder member, hampering the reali-
zation of the higher velocity rotation and the further
downsizing.

[0007] On the other hand, it is also desired to realize
a rotation device, which does not consume fossil re-
sources. Here, as a rotation device using energy which
does not consume fossil resources, there can be men-
tioned a gas pressure-driven type rotation device, which
generate rotations using, compressed gas. However, for
the same reason as with the case described above,
there has been a problem that the realization with a pis-
ton type which can produce a large compression volume
at one time is desirable, while a piston type has poor
rotational balance and hens cannot produce high veloc-
ity rotation.

[0008] In view of the above, the present invention is
one which is achieved to solve the above problems, and
has for its object to provide a compact piston type gas
compressor which can produce high pressure with the
help of a small amount of energy and is capable of high
torque and high velocity rotation, and a piston type gas
pressure drive rotation device which can rotate by clean
energy and is further capable of high torque and high
velocity rotation.
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[Disclosure of the Invention]
[Means for Solving the Problems]
(Claim 1)

[0009] To achieve this objective, a piston type gas
compressor according to claim 1 comprises: a plurality
of cylinder members each of which has a closed bore;
first piston members and second piston members slid-
ably fitted into the bore of the each cylinder member; a
connecting mechanism for connecting the first piston
members and second piston members to the same
crank shaft respectively, via a slider crank mechanism;
and an intake and exhaust control mechanism for con-
trolling the intake and exhaust of gas into and out of the
bore of ach cylinder member, wherein said first piston
members and second piston members perform a recip-
rocating slide motion in the bores of said respective cyl-
inder members in accordance with the rotation of the
crank shaft connected by the connecting mechanism via
slider crank mechanism; while the intake and exhaust
control mechanism feeds the gas, which has been taken
into the bores of the plurality of cylinder members, into
the bore of one cylinder member by utilizing the recip-
rocating slide motion of said first piston members and
second piston members, and compresses the gas fed
to said bore.

[0010] According to this piston type gas compressor
according to claim 1, the rotation of the crank shaft caus-
es the first piston members and second piston mem-
bers, which are connected to the crank shaft via slider
crank mechanism owing to connecting mechanism, to
reciprocate within the bore of each corresponding cylin-
der. Here, the intake and exhaust of gas into and out of
the bore of each cylinder member is controlled through
the intake and exhaust control mechanism. At the same
time, as the reciprocating slide motion of the first and
second piston members, the gas that has been taken
into the bores of a plurality of cylinder members is fed
into the bore of one cylinder member. Further at the
same time, the gas that has been fed into this bore is
further compressed.

(Claim 2)

[0011] There is provided a piston type gas compres-
sor according to claim 2 in a piston type gas compressor
according to claim 1, in which the connecting mecha-
nism comprises first piston shaft members whose one
ends are firmly fixed to the respective first piton mem-
bers and second piston shaft members whose one ends
are firmly fixed to the respective second piston members
and which are arranged side-by-side with the first piston
members; and a through-hole penetrated through said
first piston members, through which the second piston
shaft members, arranged side-by-side with the first pis-
ton members, are capable of being slidably fitted, in
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which the first piston members and second piston mem-
bers are connected to the same crank shaft arranged
on the side of the first piston members via the first piston
shaft members and second piston shaft members.

(Claim 3)

[0012] There is provided a piston type gas compres-
sor according to claim 3 in the piston type gas compres-
sor according to claim 2, in which the connecting mech-
anism comprises first crank arms for connecting the first
piston shaft members to the crank shaft and second
crank arms for connecting the second piston shaft mem-
bers to the crank shaft in a state, where the radius of
rotation of the first crank arms is larger than that of the
second crank arms.

(Claim 4)

[0013] There is provided a piston type gas compres-
sor according to claim 4 in the piston type gas compres-
sor according to claim 3, in which the outer circumfer-
ence diameter of each head of the first piston members
and second piston members is made smaller than that
of the corresponding bottom portion thereof.

(Claim 5)

[0014] There is provided a piston type gas compres-
sor according to claim 5 in the piston type gas compres-
sor according to claim 3 or 4, in which the first crank
arms and the second crank arms are made to differ in
each crank angle.

(Claim 6)

[0015] There is provided a piston type gas compres-
sor according to claim 6 is in accordance with a piston
type gas compressor described in any one of claims 1
to 5, in which the intake and exhaust control mechanism
comprises an intake mechanism for causing a first in-
take gap and a second intake gap to take in gas alter-
nately in a state, where the first intake gap is composed
of a first gap formed between the end wall portion of the
bore of one cylinder member and the bottom portion of
either of the first piston member or the second piston
member fitted into said bore, and a second gap formed
between the end wall portion of the bore of the other
cylinder member and the bottom portion of either of a
first piston member or second piston member fitted into
the bore, and where the second intake gap is composed
of a third gap formed between the end wall portion of
the bore of the one cylinder member and the other of
the first piston member or second piston member, and
a forth gap formed between the end wall portion of the
bore of the other cylinder member and the bottom por-
tion of the other of the first piston member or second
piston member fitted into said bore; a gas feed mecha-
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nism for feeding the gas, which has been taken into the
firstintake gap via the intake mechanism, into a fifth gap
formed between the head of the first piston members
and the head of the second piston members fitted into
the bore of one cylinder member, while feeding the gas,
which has been taken into the second intake gap, into
a sixth gap formed between the head of the first piston
members and the head of the second piston members
fitted into the bore of the other cylinder member; and an
exhaust mechanism for alternately exhausting the gas
that has been fed into the fifth gap via the gas feed
mechanism, and the gas that has been fed into the sixth

gap.
(Claim 7)

[0016] There is provided a piston type gas compres-
sor according to claim 7 in the piston type gas compres-
sor according to claim 6, in which the first gap is formed
between the end wall portion of the bore of one cylinder
member and the bottom portion of the first piston mem-
ber fitted into the bore; the second gap is formed be-
tween the end wall portion of the bore of the other cyl-
inder member and the bottom portion of the second pis-
ton member fitted into the bore; the third gap is formed
between the wall face of the bore of the one cylinder
member and the bottom portion of the second piston
member fitted into said bore; and the fourth gap is
formed between the end wall portion of the bore of the
other cylinder member and the bottom portion of the first
piston member fitted into the bore.

(Claim 8)

[0017] There is provided a piston type gas compres-
sor according to claim 8 in the piston type gas compres-
sor described in any one of claims 1 to 7, in which there
is provided a phase difference of 180 degrees or 120
degrees between a reciprocating slide motion of the first
piston members and second piston members fitted into
the bore of one cylinder member and that of the first and
second piston members fitted into the bore of the other
cylinder member.

(Claim 9)

[0018] There s provided a piston compressor accord-
ing to claim 9 is capable of high velocity rotation, which
has first piston members and second piston members
faced mutually on a line within the same cylinder so as
to compress gas by reciprocating the first and second
pistons in the same direction, in which there is provided
a mechanism in which a piston shaft for reciprocating
the first piston members causes the second piston
member to be penetrated, so that both piston shafts are
put together on one side to reciprocate; and

a structure in which each of piston shafts with a machin-
ery body having dual cylinders arranged side-by-side
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and piping and pressure valve integrated together, the
machinery body constituting one set, is connected via
crank connecting rod with crank mechanisms, the crank
mechanisms differing in crank angle and crank radius,
so as to be able to perform crank rotational motion and
piston reciprocating motion well balanced, wherein
building of both a single machinery and a multiple ma-
chinery is possible.

(Claim 10)

[0019] There is provided a piston type gas pressure
drive rotation device according to claim 10 comprises a
plurality of cylinder members each of which has a closed
bore; first piston members and second piston members
slidably fitted into the bore of the each cylinder member;
an intake and exhaust control mechanism for controlling
the intake and exhaust of gas into and out of the bore
of said each cylinder member so as to make the first
piston members and second piston members slidably
reciprocating motion; and a connecting mechanism for
connecting the first piston members and second piston
members to the same crank shaft having a slider crank
mechanism so as to convert the reciprocating slide mo-
tion of both the first piston members and second piston
members in accordance with the control of the intake
and exhaust control mechanism into one rotational mo-
tion; wherein the intake and exhaust control mechanism
feeds compressed gas into the bore of one cylinder
member while feeding the gas that has expanded in the
bore into the bores of the plurality of cylinder members.

(Claim 11)

[0020] There is provided a piston type gas pressure
drive rotation device according to claim 11 in a piston
type gas pressure drive rotation device according to
claim 10, in which the connecting mechanism comprises
first piston shaft members whose one ends are firmly
fixed to the first piston members, and second piston
shaft members whose one ends are firmly fixed to the
second piston members, and the second piston shaft
members are arranged side-by-side with the first piston
members, and a through-hole penetrated through the
first piston members, through which the second piston
shaft members, arranged side-by-side with the first pis-
ton members, are capable of being slidably fitted, in
which the first piston members and second piston mem-
bers are connected to the same crank shaft disposed
on the side of the first piston members via the first piston
shaft members and second piston shaft members.

(Claim 12)

[0021] There is provided a piston type gas compres-
sor according to claim 12 in the piston type gas pressure
drive rotation device according to claim 11, in which the
connecting mechanism comprises first crank arms for
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connecting the first piston shaft members to the crank
shaft and second crank arms for connecting the second
piston shaft members to the crank shaft in a state, where
the radius of rotation of the first crank arms is made larg-
er than that of the second crank arms.

(Claim 13)

[0022] There is provided a piston type gas pressure
drive rotation device according to claim 13 in the piston
type gas pressure drive rotation device according to
claim 12, in which the outer circumference diameter of
each head portion of the first piston members and sec-
ond piston members is made smaller than that of the
corresponding bottom portion thereof.

(Claim 14)

[0023] There is provided a piston type gas pressure
drive rotation device in the piston type gas pressure
drive rotation device according to claim 12 or 13, in
which said first crank arms and said second crank arms
are made to differ in each crank angle.

(Claim 15)

[0024] There is provided a piston type gas pressure
drive rotation device according to claim 15 in the piston
type gas pressure drive rotation device described in any
one of claims 10 to 14, in which the intake and exhaust
control mechanism comprises an intake mechanism for
causing a fifth gap and sixth gap to take in gas alternate-
ly in a state, where the fifth gap is formed between head
portion of the first piston members and second piston
members fitted into the bore of one cylinder member
constituting the cylinder members, and where the sixth
gap is formed between head portion of the first piston
members and second piston members fitted into the
bore of the other cylinder member constituting said cyl-
inder members; a gas feed mechanism for feeding the
gas, which has been taken into the fifth gap via the in-
take mechanism, by distributing the gas between both
gaps, into a first gap formed between the end wall por-
tion of the bore of the one cylinder member and the bot-
tom portion of either of the first members or the second
piston members fitted into said bore, and a second gap
formed between the head portion of the bore of the other
cylinder member and the bottom portion of either of the
first piton members or the second piston members fitted
into the bore, while feeding the gas, which has been tak-
en into the sixth gap via the intake mechanism, by dis-
tributing the gas between both gaps, into a third gap
formed between the end wall portion of the bore of one
cylinder member and the bottom portion of the other of
the first piston members or the second piston members
fitted into the bore, and a fourth gap formed between the
head portion of the bore of the other cylinder member
and the bottom portion of the other of the first or the sec-
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ond piston member fitted into said bore; and an exhaust
mechanism for exhausting the gas fed into the first gap
and second gap via the gas feed mechanism, as well as
the gas fed into the third gap and fourth gap.

(Claim 16)

[0025] There is provided a piston type gas pressure
drive rotation device in the piston type gas pressure
drive rotation device according to claim 15, in which the
first gap is formed between the end wall portion of the
bore of one cylinder member and the bottom portion of
the first piston member fitted into the bore; the second
gap is formed between the end wall portion of the bore
of the other cylinder member and the bottom portion of
the second piston member fitted into the bore; the third
gap is formed between the wall face of one cylinder
member and the bottom portion of the second piston
member fitted into the bore; and said fourth gap is
formed between the end wall portion of the bore of the
other cylinder member and the bottom portion of the first
piston member fitted into said bore.

(Claim 17)

[0026] There is provided a piston type gas pressure
drive rotation device according to claim 17 in the piston
type gas pressure drive rotation device described in any
one of claims 10 to 16, wherein there is provided a phase
difference of 180 degrees or 120 degrees between the
reciprocating slide motion of the first piston members
and second piston members fitted into the bore of one
cylinder member, and that of the first piston members
and second piston members fitted into the bore of the
other cylinder member.

[Effects of the Invention]
(Claim 1)

[0027] According to a piston type gas compressor de-
scribed in claim 1, there can be achieved an effect of
being able to compress gas in two steps, namely, to ob-
tain high-compressed gas with the help of a small
amount of energy, because the reciprocating slider mo-
tion of the first and second piston members each fitted
into the bore of each corresponding cylinder member
causes the intake and exhaust control mechanism to
feed the gas that has been taken into the bores of the
plurality of cylinder members into the bore of one cylin-
der member, and at the same time to further compress
the gas that has been fed into this bore.

[0028] Further, there can be attained an effect of be-
ing able to further reduce a required amount of energy
for gas compression, and at the same time to downsize
the entire structure as compared with the case of the
rotation of each piston member via two different crank
shafts, because there is configured such that the rota-
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tion of one crank shaft is made to perform the recipro-
cating slide motion of both of the first and second piston
members.each fitted into the bore of each correspond-
ing cylinder member.

(Claim 2)

[0029] According to a piston type gas compressor de-
scribed in claim 2, in addition to the effects achieved by
a piston type gas compressor described in claim 1, there
can be further achieved an effect of being able to con-
struct a connecting mechanism constituted by a simple
and highly efficient mechanism in terms of connecting
operations, because first piston shaft members whose
one end portions are firmly fixed to first piston members
and second piston shaft members whose one end por-
tions are firmly fixed to second piston allow first and sec-
ond piston members to be connected to the same crank
shaft disposed on the side of first piston members.

(Claim 3)

[0030] According to a piston type gas compressor de-
scribed in claim 3, in addition to the effects achieved by
a piston type gas compressor described in claim 2, it is
envisaged that the radius of rotation of first crank arms
which constitutes a connecting mechanism is made
larger than that of second crank arms which likewise
constitutes a connecting mechanism, thereby making it
possible to make the slide length of the reciprocating
slide motion of the first piston members larger than that
of the second piston members, and also to make the
size of a pair of gaps which are formed between the end
wall portion of the bore of each cylinder member and a
pair of piston members fitted into this bore, respectively,
smaller than the size of the gap formed between the pair
of piston members. This affords an effect of being able
to further enhance or increase the intake volume into
the bore of cylinder members and the compressibility
within the bore of each cylinder.

(Claim 4)

[0031] According to a piston type gas compressor de-
scribed in claim 4, in addition to the effects achieved by
a piston type gas compressor described in claim 3, there
can be further achieved an effect of being able to form
a gap between the outer circumference diameter of first
or second piston members and a side circumferential
wall of the bore without impairing sealing properties, be-
cause the outer circumference diameter of each head
portion of first and second piston members is made
smaller than that of the corresponding bottom portion
thereof. This makes it possible to make the slide length
of the reciprocating slide motion of first piston members
larger than that of second piston members.
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(Claim 5)

[0032] According to a piston type gas compressor de-
scribed in claim 5, in addition to the effects achieved by
a piston type gas compressor according to claim 3 or 4,
it is envisaged that the first and the second crank arms
are made to differ in crank angle, thereby making it pos-
sible to provide a phase difference between a phase of
the reciprocating slide motion of first piston members
and that of second piton members. This affords an effect
of being able to further increase the intake volume into
the bore of each cylinder member and the compressi-
bility within the bore of each cylinder member.

(Claim 6)

[0033] According to a piston type gas compressor de-
scribed in claim 6, in addition to the effects achieved by
a piston type gas compressor described in any one of
claims 1 to 5, it is further possible to perform the intake
of gas into the bore of both of one and the other cylin-
ders, respectively, and at the same time to compress
and feed into either of one or the other cylinder the gas
that has been taken into the bores of both the cylinder
members, utilizing the reciprocating slide motion of both
of first and second cylinder members. This affords an
effect of being able to efficiently compress gas, utilizing
the reciprocating slide motion of both the cylinder mem-
bers.

(Claim 7)

[0034] According to a piston type gas compressor de-
scribed in claim 7, in addition to the effects achieved by
a piston type gas compressor described in claim 6, there
can be further achieved an effect of being able to pre-
vent from deteriorating, the rotational balance of the
crank shaft which causes the piston members to rotate.
This is because a first gap is formed between the end
wall portion of the bore of one cylinder member and the
bottom portion of a first piston member fitted into the
bore; a second gap is formed between the end wall por-
tion of the bore on the other cylinder member and the
bottom portion of a second piston member fitted into the
bore; a third gap is formed between the end wall portion
of the bore of the one cylinder member and the bottom
portion of the second piston member; and a fourth gap
formed between the end wall portion of the bore of the
other cylinder member and the bottom portion of the first
piston member fitted into the bore, so that there can be
provide a phase difference between the reciprocating
slide motion of the first piston member fitted into the one
piston member and that of the first piston member fitted
into the other piston member.

(Claim 8)

[0035] According to a piston type gas compressor de-
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scribed in claim 8, in addition to the effects achieved by
a piston type gas compressor described in any one of
claims 1 to 7, there can be achieved an effect of being
able to prevent the rotational balance of the crank shaft
from deteriorating, because there is provided a phase
difference of 180 degrees or 120 degrees between the
reciprocating slide motion of each piston member fitted
into the bore of one cylinder member and that of each
piston member fitted into the bore of the other cylinder
member and corresponding to the respective piston
member within the one cylinder member.

(Claim 9)

[0036] According to a piston type gas compressor de-
scribed in claim 9, there is achieved a structure in which
reciprocating mechanisms of the piston shafts are put
together on one side, and the high pressure compres-
sion load of the cylinder of each volume is compressed
through the difference of the length of crank shaft radii,
so that a slight amount of a difference in rotational angle
is provided between the cranks so as to effectively re-
duce the high pressure compression load to the last.
Further, the residual pressure air after exhaust of the
residual high pressure compressed air will act as equiv-
alent to the repellent force of a magnet, and hence will
aid in the rotation, because repellent force will act on
the larger radius according the difference in crank radii.
Further, because it is well balanced on the whole, high
velocity rotation similar to that of a conventional gasoline
engine can be realized with a compact mechanism.

(Claim 10)

[0037] According to a piston type gas pressure drive
rotation device, because the intake and exhaust control
mechanism causes compressed gas to be fed into the
bore of one cylinder member, and at the same time
causes the gas that has expanded within said bore to
be distributed into the bores of a plurality of cylinder
members, the expansion force of this compressed gas
causes the first and second piston members to perform
reciprocating slide motion. That is, it becomes possible
to push the first and second piston members utilizing the
expansion force of the compressed gas in two steps.
Therefore, there can be achieved an effect of being able
to reduce the required amount of energy for the rotation
of the crankshaft.

[0038] Further, because the connecting mechanism
allows a pair of pistons each fitted into each correspond-
ing cylinder to be connected both to one same crank
shaft, the energy of each piston member required for the
rotation of the crank shaft can be divided into a plurality
of cylinder members. This makes it possible to achieve
an effect of being able to further reduce the energy re-
quired for the rotation of the crankshaft and to downsize
the entire structure.
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(Claim 11)

[0039] According to a piston type gas pressure drive
rotation device described in claim 11, in addition to the
effects achieved by a piston type gas pressure drive ro-
tation device described in claim 10, there can be further
achieved an effect of being able to construct a connect-
ing mechanism constituted by a simple and highly effi-
cient mechanism in terms of connecting operations, be-
cause the first piston shaft members whose one ends
are firmly fixed to the first piston members and the sec-
ond piston shaft members whose one ends are firmly
fixed to the second piston members allows the first and
second piston members to be connected to the same
crank shaft disposed on the side of the first piston mem-
bers.

(Claim 12)

[0040] According to a piston type gas pressure drive
rotation device described in claim 12, in addition to the
effects achieved by a piston type gas pressure drive ro-
tation device described in claim 11, it is envisaged that
the rotational radius of the first crank arms which con-
stitute a connecting mechanism is made larger than that
of the second crank arms which constitute likewise a
connecting mechanism, thereby making it possible to
make the slide length of the reciprocating slide motion
of the first piston members larger than that of the second
piston members, and to enlarge the size of a pair of pis-
tons each formed between the end wall portion of the
bore of each cylinder portion and a pair of piston mem-
bers fitted into this bore and at the same time to enlarge
the amount of displacement of a gap formed between
the pair of these piston members. This makes it possible
to achieve an effect of being able to enhance the coef-
ficient of expansion of compressed gas, that is, of being
able to enhance the rate of exploitation of expansion
force of this compressed gas.

(Claim 13)

[0041] According to a piston type gas pressure drive
rotation device described in claim 13, in addition to the
effects achieved by a piston type gas pressure drive ro-
tation device described in claim 12, there can be further
achieved an effect of being able to form a gap between
the outer circumferential diameter of the first or second
piston members and the side circumferential wall of the
bore without impairing sealing properties, because the
outer circumferential diameter of each head of the first
and second piston members is made smaller than that
of the corresponding bottom portion thereof. That allows
the slide motion length of the reciprocating slide motion
of the first piston members to be made larger than that
of the second piston members, allowing the coefficient
of expansion of compressed gas to be further enhanced.
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(Claim 14)

[0042] According to a piston type gas pressure drive
rotation device described in claim 14, in addition to the
effects achieved by a piston type gas pressure drive ro-
tation device described in claim 12 or 13, there can be
further achieved an effect of being able to provide a
phase difference between the phase of the reciprocating
slide motion of the first piston members and that of the
second piston members. This allows the coefficient of
expansion to be further enhanced.

(Claim 15)

[0043] According to a piston type gas pressure drive
rotation device described in claim 15, in addition to the
effects achieved by a piston type gas pressure drive ro-
tation device described in any one of clams 10 to 14, it
is envisaged that compressed gas is fed into the fifth
and sixth gaps, thereby making it possible to cause the
first and the second piston members each fitted into
each corresponding cylinder to slide upon utilizing the
expansion force of this compressed gas, and at the
same time to distribute the gas, which has expanded
within the fifth gap, into the first and second gaps, while
further distributing the gas, which has expanded within
the sixth gap, into the third and the fourth gaps, thereby
making it possible to achieve an effect of being able to
further cause respectively the first or the second piston
members fitted into each corresponding cylinder mem-
ber to slide utilizing the expansion force of the gas. Fur-
ther, there can be achieved an effect of being able to
enhance the rotational balance and rotational speed of
the crankshaft, because gas feeding into the fifth and
the sixth gaps is performed alternately.

(Claim 16)

[0044] According to a piston type gas pressure drive
rotation device described in claim 16, in addition to a
piston type gas pressure drive rotation device described
in claim 15, it is envisaged that a first gap is formed be-
tween the end wall portion of the bore of one cylinder
member and the bottom portion of the first piston mem-
ber fitted into the bore; a second gap is former between
the end wall portion of the bore of the other cylinder
member and the bottom portion of the second piston
member fitted into the bore; a third gap is formed be-
tween the end wall portion of the one cylinder member
and the bottom portion of the second piston member fit-
ted into the bore; a fourth gap is formed between the
end wall portion of the bore of the other cylinder member
and the bottom portion of the first piston member fitted
into the bore, thereby making it possible to achieve an
effect of being able to provide a phase difference be-
tween the reciprocating slide motion of both the piston
members fitted into the one piston member and that of
both the piston members fitted into the other piston
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member. With that, there can be achieved an effect of
being able to realize the further enhancement of the ro-
tational balance and rotational speed of the crankshaft.

(Claim 17)

[0045] According to a piston type gas pressure drive
rotation device described in claim 17, in addition to the
effects achieved by a piston type gas pressure drive ro-
tation device described in any one of claims 10 to 16, it
is envisaged that there is provided a phase difference
of 180 degrees or 120 degrees between the reciprocat-
ing slide motion of each piston member fitted into the
bore of one cylinder and that of each piston member fit-
ted into the bore of the other cylinder member and cor-
responding to the respective piston members within the
other, thereby making it possible to achieve an effect of
being able to realize the further enhancement of the ro-
tational balance and rotational speed of the crank shaft.

[Best Modes for Carrying out the Invention]

[0046] The present invention relates to a piston type
gas compressor and to a piston type gas pressure drive
rotation device, but these can be realized with the same
structure (of course, it is needless to say that there can
be provided appropriate differences between both for
enhancing the performance). Namely, despite one
mechanism (structure), this can become a device for
compressing gas utilizing rotational force, or a device
for producing rotation utilizing compressed air. There-
fore, the piston type air compression structure described
in the application (basic application) upon which the pri-
ority claim of the present application is based, includes
the both, and in the present application the description
will be made distinguishing between a piston type gas
compressor and a piston type gas pressure drive rota-
tion device for the ease of understanding of the inven-
tion.

[0047] Further, the air of the air compressor repre-
sents merely an example of compressed gas, and it will
be explicitly indicated that the gas is not limited to air
but includes, for example, nitrogen, oxygen, argon, etc.
[0048] The embodiments of the presentinvention now
will be described in detail hereinafter with reference to
the accompanying drawings, but these are to be con-
strued to show merely representative examples. So far
as the bounds of this purport are not surpassed, the
present invention is not restricted by the examples de-
scribed below. Namely, the technical scope of the
present invention is in any way not restricted by the em-
bodiments themselves described below.

(Examples)
[0049] Fig. 4is a perspective view of cylinder member

40, which is component of a piston type gas compressor
100 to be of an example of the invention. As shown in
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Fig. 4, cylinder member 40 is constituted by both of a
first cylinder member 41 and a second cylinder member
42, and the first cylinder member 41 is connected to the
second cylinder member 42 via air feed pipe 50.
[0050] Figs. 6 to 8 are detailed plan views of the piston
type gas compressor 100 as described above, but in
Figs. 1 and 2, cylinder member 40 is shown partially in
cross section for the ease of understanding of the inven-
tion.

[0051] Crank mechanism 10 as shown in Figs. 6 to 8
is assumed to have a maximum forward position of 180
degrees and a maximum backward position of 360 de-
grees on a horizontal line, measured counterclockwise
with respect to a center of crank rotation.

[0052] First crank mechanism 10a has 7.1 mm radius/
180 degrees, second 10b 4.9 mm radius/165 degrees,
third 10c 4. 9 mm radius/345 degrees, and fourth 10d
7.1 mm radius/360 degrees. This has crank mechanism
well balanced.

[0053] Specifically, there is provided a phase differ-
ence of 180 degrees between first crank mechanism
10a and fourth crank mechanism 10d and between sec-
ond crank mechanism 10b and third crank mechanism
10c, and further there is also provided a phase differ-
ence between first crank mechanism 10a and second
crank mechanism 10b (namely, between the piston
members arranged within the same cylinder member).
[0054] It is possible to transform rotational motion of
the crankshaft 15 smoothly into the reciprocating slide
motion of piston members. This makes it possible to en-
hance the rotational balance and rotational speed of
crankshaft 15. These all contribute to the enhancement
of the efficiency of gas compression.

[0055] Crank mechanism 10a is connected to crank
connecting rod 11, piston shaft member 15 and second
piston member 21; crank mechanism 10b is connected
to crank connecting rod 12, piston shaft member 16 and
first piston member 22; crank mechanism 10c is con-
nected to crank connecting rod 13, piston shaft member
17 and second piston member 23; and crank mecha-
nism 10d is connected to crank connecting rod 14, pis-
ton shaft member 18 and first piston member 24. This
causes the reciprocating motion to be well balanced
against the rotational motion.

[0056] Piston shaft members 15, 17 respectively con-
nected to second piston members 21, 23 are put togeth-
er on one side via transparent hole provided within and
penetrating through first piston members 22, 24, respec-
tively. Therefore, with only one rotational system, it can
cause the two piston members arranged in each cylin-
der member to perform reciprocating slide motion. This
contributes to the simplification of the structure.

[0057] Machinery body 20 having dual cylinders ar-
ranged side-by-side and air passage and pressure valve
integrated together is constituted by first cylinder mem-
ber 41 having provided therein second piston member
21 and first piston member 22, and second piston mem-
ber 42 having provided therein second piston member
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23 and first piston member 24.

[0058] Crankshaft 10's counterclockwise rotation
causes second piston member 21, first and second pis-
ton members 22 and 23, and first piston member 24 to
reciprocate within cylinders according to each crank ra-
dius. With this, volumetric cylinders (spaces) 31, 33, and
35 sandwiched between second piston member 21 and
first piston member 22 are created within one cylinder
volume, and perform air compression motion. Further,
also within the other cylinder volume, volumetric cylin-
ders 30, 32, and 34 sandwiched between second piston
member 23 and first piston member 24 are created,
which then perform air compression motion. Compres-
sion strokes are produced effectively utilizing volumetric
cylinders 30, 31, 32, 33, and 34 created within dual cyl-
inders.

[0059] Crank mechanism 10a's counterclockwise ro-
tation of 0 to 180 degrees causes air from the intake and
exhaust opening 26 to be taken into volumetric cylinders
33, 34 depending on accompanied crank mechanisms'
rotations.

[0060] Next, crank mechanism 10a's rotation of 180
to 360 degrees causes air from volumetric cylinders 33,
34 to be compressed and enclosed into volumetric cyl-
inder 35 depending on accompanied crank mecha-
nisms' rotations.

[0061] Crank mechanism 10a's second rotation of 0
to 180 degrees causes compressed air within volumetric
cylinder 35 to be once again compressed and then ex-
hausted from intake and exhaust opening 27 depending
on accompanied crank mechanisms' rotations. In this,
crank radius is in 7.1 mm - 4.9 mm = 2.2 mm.

[0062] This stroke shares both cylinders and is per-
formed alternately. Namely, in the other cylinder, air from
intake and exhaust opening 25 is taken into volumetric
cylinders 30, 31. The air is then compressed and en-
closed into volumetric cylinder 32, and subsequently
once again compressed and exhausted from intake and
exhaust opening 28.

[0063] Fig. 3 shows gas flow. As shown in Fig. 3, the
gas taken into cylinder 31 and the gas taken into cylinder
30 are displaced into cylinder 32, because cylinder 31
and cylinder 30 (gaps between the bottom portion of pis-
ton members 22 23 and the corresponding cylinder
members 41, 42) are reduced in volume due to the slide
motion of piston members 22, 23 toward the end wall
portion of respective cylinder members 22, 23.

[0064] Namely, because the gas within cylinder 31
and the gas within cylinder 30 are displaced into cylinder
32, twofold gas compression is possible at this step.
[0065] Here, because, as described above, first crank
mechanism 10a and second crank mechanism 10b are
made to differ in length (namely, length of crank arm),
there can be provided a phase difference between first
piston member 22 and second piston member 21, both
performing slide motion in the same direction. That is,
there can be provided a difference between the distance
between the head portion of first piston member 22 and
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second piston member 21 when these heads have been
displaced away from each other on one hand and that
when they have approached each other on the other.
This allows the gas that has been fed into cylinder 32
via air feed pipe to be compressed accompanied with
the slide motion of first piston member 22 and second
piston member 21.

[0066] As would be apparent from the above descrip-
tion and the accompanying drawings, in a piston type
gas compressor 100, first cylinder member 41 corre-
sponds to one cylinder member as recited in claims, and
second cylinder member 42 corresponds to the other
cylinder. Volumetric cylinder 31 corresponds to first gap
as recited in claims, volumetric cylinder 30 corresponds
to second gap, volumetric cylinder 33 corresponds to
third gap, volumetric cylinder 34 corresponds to fourth
gap, volumetric cylinder 35 corresponds to fifth gap, and
volumetric cylinder 32 corresponds to sixth gap. A pair
of volumetric cylinders 30, 31 corresponds to first intake
gap as recited in claims, and volumetric cylinders 33, 34
correspond to second intake gap. Intake and exhaust
openings 25, 26 correspond to intake mechanism, in-
take and exhaust openings 27, 28 correspond to ex-
haust mechanism, intake and exhaust openings 25, 26
and intake and exhaust openings 27, 28 correspond to
intake and exhaust mechanism, and air feed pipe 50
corresponds to intake mechanism and gas feed mech-
anism.

[0067] Fig.5is aview showing a piston type gas com-
pressor 100 attached with power tool. Thus, according
to this piston type gas compressor 100, the force at the
level of power tool 500 would be enough to obtain suf-
ficient compressed air.

[0068] Of course, this piston type gas compressor 100
is not limited to dual cylinder type but could be of multi-
cylinder type. As a concrete example, triple-cylinder
type or quadruple-cylinder type could be implemented,
and a multiple of two or 4 is preferable.

[0069] Next, referring to Figs. 1, 2, and 9 to 12, there
will be described a piston type gas pressure drive rota-
tion device 200 to be of the present invention.

[0070] Same parts as those in a piston type gas com-
pressor 100 are designated with same reference sym-
bols, and will not be described. Only different parts will
be described.

[0071] As shown in Figs. 1 and 2, a piston type gas
pressure drive rotation device 200 is constituted by al-
most as same the structure as that of the piston type
gas compressor. The different point is that piston shaft
members 15, 17 connected to second piston members
21, 23 are disposed on either side of the piston shaft
members 16, 18 connected to first piston shaft members
22, 24 in such a way as to put the shaft members 16,
18 between piston shaft members 15, 17. Therefore, re-
ciprocating slide motion in this case can be made
smooth, as compared with the case of piston shaft mem-
bers each consisting of one peace.

[0072] Further, the intake and the exhaust of gas into
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and out of each cylinder 41, 42 are reversed. Namely,
intake and exhaust openings 25, 26 constitute an intake
opening respectively in a piston type gas compressor
100, but constituting an exhaust opening in a piston type
gas pressure drive rotation device, while, intake and ex-
haust openings 27, 28 likewise constitute respectively
an exhaust opening. As for volumetric cylinders 30, 31,
32, 33, 34, and 35, the intake and the exhaust of gas
are reversed with respect to piston type gas compressor
100. Therefore, feeding compressed gas into cylinders
32 and 35 can cause crankshaft 15 to rotate.

[0073] As would be apparent from the above descrip-
tion and the accompanying drawings, in piston type gas
pressure drive rotation device 200, first cylinder member
41 corresponds to one cylinder member as recited in
claims, second cylinder member 42 corresponds to the
other cylinder member. Volumetric cylinder 31 corre-
sponds to a first gap as recited in claims, volumetric cyl-
inder 30 corresponds to a second gap, volumetric cylin-
der 33 corresponds to a third gap, volumetric cylinder
34 corresponds to a fourth gap, volumetric cylinder 35
corresponds to a fifth gap, and volumetric cylinder 36
corresponds to a sixth gap. Intake and exhaust open-
ings 25, 26 correspond to an exhaust mechanism, in-
take and exhaust openings 27, 28 correspond to an in-
take mechanism, intake and exhaust openings 25, 26
and intake and exhaust openings 27, 28 correspond to
an intake and exhaust control mechanism, and gas feed
pipe 50 corresponds to a gas feed mechanism.

[0074] Further, Fig. 10 is a view of a tool to which the
present invention is applied. As shown in the drawing,
a simple tank would be enough to obtain sufficient rota-
tional force.

[0075] Adaptation of this to four-cylinder, sixth-cylin-
der, etc. makes it possible to apply to vehicles, as shown
in Figs. 11 and 12. In this, sun light energy can be con-
comitantly used.

[Brief Description of the Drawings]
[0076]

Fig. 1 is a detailed plan view of a piston type gas
pressure drive rotation device according to the
present invention;

Fig. 2 is a detailed plan view of a piston type gas
pressure drive rotation device according to the
present invention;

Fig. 3 is a view showing a gas flow of the piston type
gas compressor;

Fig. 4 is a perspective view of cylinder members
constituting the piston type gas compressor;

Fig. 5 is a photographic picture of a test model illus-
trative of an air compression structure according to
the present invention (embodiment);

Fig. 6 is a detailed plan view showing a piston type
gas compressor according to the present invention;
Fig. 7 is a detailed plan view showing a piston type
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gas compressor according to the present invention;
Fig. 8 is a detailed plan view showing a piston type
gas compressor according to the present invention;
Fig. 9 is a view showing the gas flow of said piston
type gas pressure drive rotation device;

Fig. 10 is a view showing the state where the piston
type gas pressure drive rotation device is applied to
a tool;

Fig. 11 is a view showing the state where the piston
type gas pressure drive rotation device is applied to
a vehicle; and

Fig. 12 is a view showing the state where the piston
type gas pressure drive rotation device is applied to
a vehicle.

[Terminology]

[0077]

10: Crank mechanism

10a:  Crank mechanism (7.1 mm radius/180 degrees)

10b:  Crank mechanism (4.9 mm radius/165 degrees)

10c:  Crank mechanism (4.9 mm radius/345 degrees)

10d:  Crank mechanism (7.1 mm radius/360 degrees)

11: Crank connecting rod

12: Crank connecting rod

13: Crank connecting rod

14: Crank connecting rod

15: Piston shaft member

16: Piston shaft member

17: Piston shaft member

18: Piston shaft member

20: Machinery body having dual cylinders arranged
side-by-side and air passage and pressure
valve integrated together

21: Second piston member

22: First piston member

23: Second piston member

24: First piston member

25: Intake and exhaust opening

26: Intake and exhaust opening

27: Intake and exhaust opening

28: Intake and exhaust opening

30: Volumetric cylinder

31: Volumetric cylinder

32: Volumetric cylinder

33: Volumetric cylinder

34: Volumetric cylinder

35: Volumetric cylinder

40: Piston member

41: First piston member

42: Second piston member

Claims

1. A piston type gas compressor comprising:
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a plurality of cylinder members each of which
has a closed bore;

first piston members and second piston mem-
bers slidably fitted into the bore of said each
cylinder member;

a connecting mechanism for connecting said
first piston members and second piston mem-
bers to the same crank shaft respectively, via a
slider crank mechanism; and

an intake and exhaust control mechanism for
controlling the intake and exhaust of gas into
and out of the bore of said each cylinder mem-
ber,

wherein said first piston members and second
piston members perform a reciprocating slide mo-
tion in the bores of said respective cylinder mem-
bers in accordance with the rotation of the crank
shaft connected by said connecting mechanism via
slider crank mechanism;
while said intake and exhaust control mechanism
sends the gas, which has been taken into the bores
of the plurality of cylinder members, into the bore of
one cylinder member by utilizing the reciprocating
slide motion of said first piston members and sec-
ond piston members, and compresses the gas fed
to said bore.

A piston type gas compressor according to claim 1,
wherein said connecting mechanism comprises first
piston shaft members whose one ends are firmly
fixed to the first piston members, and second piston
shaft members whose one ends are firmly fixed to
the second piston members, and second piston
shaft members are arranged side-by-side with said
first piston members; and a through-hole penetrat-
ed through said first piston members, through which
the second piston shaft members, arranged side-
by-side with said first piston members, are capable
of being slidably fitted,

in which said first piston members and second
piston members are connected to the same crank
shaft arranged on the side of said first piston mem-
bers via said first piston shaft members and second
piston shaft members.

A piston type gas compressor according to claim 2,
wherein said connecting mechanism comprises first
crank arms for connecting the first piston shaft
members to the crank shaft and second crank arms
for connecting the second piston shaft members to
the crank shaft in a state, where the radius of rota-
tion of said first crank arms is made larger than that
of said second crank arms.

A piston type gas compressor according to claim 3,
wherein the outer circumference diameter of each
head of the first piston members and second piston
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members is made smaller than that of the corre-
sponding bottom portion thereof.

A piston type gas compressor according to claim 3
or 4, wherein said first crank arms and said second
crank arms are made to differ in each crank angle.

A piston type gas compressor described in any one
of claims 1 to 5, wherein said intake and exhaust
control mechanism comprises:

an intake mechanism for causing a first intake
gap and a second intake gap to take in gas al-
ternately in a state, where said first intake gap
is composed of a first gap formed between the
end wall portion of the bore of one cylinder
member and the bottom portion of either of the
first piston member or the second piston mem-
ber fitted into said bore, and a second gap
formed between the end wall portion of the bore
of the other cylinder member and the bottom
portion of either of a first piston member or sec-
ond piston member fitted into said bore, and
where said second intake gap is composed of
a third gap formed between the end wall portion
of the bore of said one cylinder member and the
other of the first piston member or second pis-
ton member, and a forth gap formed between
the end wall portion of the bore of said other
cylinder member and the bottom portion of the
other of the first piston member or second pis-
ton member fitted into said bore;

a gas feed mechanism for feeding the gas,
which has been taken into the first intake gap
via said intake mechanism, into a fifth gap
formed between the head of the first piston
members and the head of the second piston
members fitted into the bore of one cylinder
member, while feeding the gas, which has been
taken into said second intake gap, into a sixth
gap formed between the head of the first piston
members and the head of the second piston
members fitted into the bore of the other cylin-
der member; and

an exhaust mechanism for alternately exhaust-
ing the gas that has been fed into the fifth gap
via said gas feed mechanism, and the gas that
has been fed into the sixth gap.

A piston type gas compressor according to claim 6,
wherein said first gap is formed between the end
wall portion of the bore of one cylinder member and
the bottom portion of the first piston member fitted
into said bore;

said second gap is formed between the end
wall portion of the bore of the other cylinder member
and the bottom portion of the second piston mem-
ber fitted into said bore;
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said third gap is formed between the wall face
of the bore of said one cylinder member and the bot-
tom portion of the second piston member fitted into
said bore; and

said fourth gap is formed between the end
wall portion of the bore of said other cylinder mem-
ber and the bottom portion of the first piston mem-
ber fitted into said bore.

A piston type gas compressor described in any one
of claims 1 to 7, wherein there is provided a phase
difference of 180 degrees or 120 degrees between
a reciprocating slide motion of the first piston mem-
bers and second piston members fitted into the bore
of one cylinder member, and that of the first piston
members and second piston members fitted into the
bore of the other cylinder member.

A piston type gas compressor capable of high ve-
locity rotation, which has a first piston members and
second piston members faced mutually on a line
within the same cylinder so as to compress gas by
reciprocating the first and second pistons in the
same direction, comprising:

a mechanism in which a piston shaft for recip-
rocating the first piston members causes the
second piston member to be penetrated, so
that both piston shafts are put together on one
side to reciprocate; and

a structure in which each of piston shafts with
a machinery body having dual cylinders ar-
ranged side-by-side and piping and pressure
valve integrated together, said machinery body
constituting one set, is connected via crank
connecting rod with crank mechanisms, said
crank mechanisms differing in crank angle and
crank radius, so as to be able to perform crank
rotational motion and piston reciprocating mo-
tion well balanced,

wherein both of single machinery and multiple
machinery can be built.

10. A piston type gas pressure drive rotation device

comprising:

a plurality of cylinder members each of which
has a closed bore;

first piston members and second piston mem-
bers slidably fitted into the bore of said each
cylinder member;

an intake and exhaust control mechanism for
controlling the intake and exhaust of gas into
and out of the bore of said each cylinder mem-
ber so as to make said first piston members and
second piston members slidably reciprocating
motion; and
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a connecting mechanism for connecting the
first piston members and second piston mem-
bers to the same crank shaft having a slider
crank mechanism so as to convert the recipro-
cating slide motion of both the first piston mem-
bers and second piston members in accord-
ance with the control of the intake and exhaust
through said intake and exhaust control mech-
anism into one rotational motion;

wherein the intake and exhaust control mech-
anism feeds compressed gas into the bore of one
cylinder member while feeding the gas that has ex-
panded in said bore into the bores of the plurality of
cylinder members.

A piston type gas pressure drive rotation device ac-
cording to claim 10, wherein said connecting mech-
anism comprises first piston shaft members whose
one ends are firmly fixed to the first piston members,
and second piston shaft members whose one ends
are firmly fixed to the second piston members, and
the second piston shaft members are arranged
side-by-side with said first piston members; and a
through-hole penetrated through said first piston
members, through which the second piston shaft
members, arranged side-by-side with the first pis-
ton members, are capable of being slidably fitted,
in which said first piston members and second pis-
ton members are connected to the same crank shaft
disposed on the side of said first piston members
via said first piston shaft members and second pis-
ton shaft members.

A piston type gas pressure drive rotation device ac-
cording to claim 11, wherein said connecting mech-
anism comprises first crank arms for connecting the
first piston shaft members to the crank shaft and
second crank arms for connecting the second pis-
ton shaft members to the crank shaft in a state,
where the radius of rotation of said first crank arms
is made larger than that of said second crank arms.

A piston type gas pressure drive rotation device ac-
cording to claim 12, wherein the outer circumfer-
ence diameter of each head portion of the first pis-
ton members and second piston members is made
smaller than that of the corresponding bottom por-
tion thereof.

A piston type gas pressure drive rotation device ac-
cording to claim 12 or 13, wherein said first crank
arms and said second crank arms are made to differ
in each crank angle.

A piston type gas pressure drive rotation device de-
scribed in any one of claims 10 to 14, wherein said
intake and exhaust control mechanism comprises:
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an intake mechanism for causing a fifth gap and
sixth gap to take in gas alternately in a state,
where said fifth gap is formed between head
portion of the first piston members and second
piston members fitted into the bore of one cyl-
inder member constituting the cylinder mem-
bers, and where said sixth gap is formed be-
tween head portion of the first piston members
and second piston members fitted into the bore
of the other cylinder member constituting said
cylinder members;

a gas feed mechanism for feeding the gas,
which has been taken into the fifth gap via said
intake mechanism, by distributing said gas be-
tween both gaps, into a first gap formed be-
tween the end wall portion of the bore of the
one cylinder member and the bottom portion of
either of the first piston member or the second
piston member fitted into said bore, and a sec-
ond gap formed between the head portion of
the bore of said other cylinder member and the
bottom portion of either of the first piston mem-
ber or the second piston member fitted into said
bore, while feeding the gas, which has been
taken into the sixth gap via said intake mecha-
nism, by distributing the gas between both
gaps, into a third gap formed between the end
wall portion of the bore of one cylinder member
and the bottom portion of the other of the first
piston member or the second piston member
fitted into said bore, and a fourth gap formed
between the head portion of the bore of the oth-
er cylinder member and the bottom portion of
the other of the first or the second piston mem-
ber fitted into said bore; and

an exhaust mechanism for exhausting the gas
fed into the first gap and second gap via said
gas feed mechanism, as well as the gas fed into
the third gap and fourth gap.

16. A piston type gas pressure drive rotation device ac-

cording to claim 15, wherein
said first gap is formed between the end wall portion
of the bore of one cylinder member and the bottom
portion of the first piston member fitted into said
bore;

said second gap is formed between the end
wall portion of the bore of the other cylinder member
and the bottom portion of the second piston mem-
ber fitted into said bore;

said third gap is formed between the wall face
of one cylinder member and the bottom portion of
the second piston member fitted into said bore; and

said fourth gap is formed between the end
wall portion of the bore of the other cylinder member
and the bottom portion of the first piston members
fitted into said bore.
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17. A piston type gas pressure drive rotation device de-
scribed in any one of claims 10 to 16, wherein there
is provided a phase difference of 180 degrees or
120 degrees between the reciprocating slide motion
of the first piston members and second piston mem-
bers fitted into the bore of one cylinder member, and
that of the first piston members and second piston
members fitted into the bore of the other cylinder
member.
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