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AND FLUID CIRCULATION

. Adolph F. Graf von Soden, 1039 Missouri St.,
San Diego 9, Calif.

Filed Jan. 17, 1958, Ser. No. 709,686
6 Claims. (Cl. 103—161)

‘This invention relates to apparatus, such as piston type
rotary pumps and power umits, and in particular to de-
vices having means for providing elastic fluid circulation,
also for prowdmg air pressures and for sxmultaneously
rernovmg air from vacuum chambers or the like, in a con-
tinuous operation and without fluid pulsations, during the
operation of said apparatus.

Manifestly, an object of the invention is to provide a
rotary type unit or apparatus, said apparatus having a
suitable housing wherein .a balancing member and a multi-
piston and cylinder unit are rotatably mounted, said cylin-
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.der unit being held in a suitable off center position for .

providing reciprocal piston action in their respective cylin-
der chambers, said chambers having fluid passages pro-
-vided therein for maintaining a continuous circulation of
Afluid, air, including for drawing vacuum, during each
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action of each pxston unit and when the apparatus is in

operation.

A further object of the invention is to prov1de said
cylinder chambers of the apparatus with means for se-
curing a simultaneouds circulation of the fluid and for
drawing vacuum, each operation or action of the respec-
tive piston being independent of the other piston or pistons,
at full capacity and volumetric volume of each piston, and
without interfering with the respective actions of the piston
actions.

Another object of the invention is to provide each cylin-
der chamber with a combination of a piston and plunger
member, each of which actuating independently of the
other and each having means for directing the fluid and
the elastic fluid in and out of the respective piston and
plunger chambers, and specifically for creating vacuum,
air pressure and fluid circulation without interféring with
any of the respective actions of said pistons or plungers,
and without impeding the flow of fluids during the op-
eration of said apparatus.

A further object of the invention is to provide said
‘apparatus with means, whereby a measurable amount or
volume of the elastic fluid may be drawn from a vacuum
tank, duct or the like, also, whereby a measurable amount
or volume of elastic fluid may be drawn, circulated and
compressed in a tank or reservoir, and whereby a meas-
urable amount or volume of liquid fluid may be drawn
and circulated to and from a source of supply, and with-
in each single action of the piston and plunger, during
the operation of the apparatus,

Another object of the invention is to provide said ap-
paratus with suitable countér-action means, for prevent-
ing a counter revolution of the cylinder unit in respect to
the revolution .of the balancing member.

A further object of the invention is to provide said
apparatus with means for preventing a counter revolution
of the cylinder unit with respect to the required revolution
of the balancing member thereof, and for maintaining
a relative revolution of the respective members in one
direction, or in any direction when so desired.

Another object of the invention is to provide said ap-
paratus with a combined piston and plunger member, of
which said plunger member being slidably mounted and
passing through said piston member, having means for
actuating said plunger and piston members independently
of the other, and having means for holding both, the
plunger and the piston miembers in a singular pivotal and
reciprocal position, during the operation of said apparatus.
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. The invention also has for 1ts objects to prov1de such
means that are pos1t1ve in operation, convenient in use,
easily installed in 'a working posmon and easily dis-
connected therefrom, economical in manufacture, rela-
tively simple, and of general superlorzty and serviceability.

The invention also comprises novel details of construc-
tion and novel combinations and arrangements of parts,
which will more fully appear in the course of the follow-
ing description.

-Reference is had to the accompanymg drawings in which
the similar reference characters denote the same parts.

In the drawing;

Fig. 1 shows a front elevational view of the elastic fluid
flow control unit.

Fig. 2 shows the side elevational view thereof, taken
from the left of Fig. 1.

Fig. 3 shows an enlarged vertical sectional view of the
‘apparatus, disclosing the component parts thereof taken
on the line 3—3 of Fig. 4. .

Fig. 4 shows a vertical sectional view of the apparatus,
taken on the line 4—4 of Fig. 3.
 "Fig. 5 shows a fragmentary and horizontally sectional
view of the plunger and piston combination, disclosing
the cylinder chamber, and disclosing the inlet and outlet

‘controlling valves for vacuum and fluid pressure, taken

on the line 55 of Fig. 4.
Fig. 6 shows a vertical and a fragmentary sectional view

_of the rotation coatrol and stabilizing unit, sllghtly en-

larged and taken in the same position as shown in Fig.
4 showing the same in a modified form.

Fig. 7 shows the elevational view of the rotation con-
trol ‘and stabilizing unit, when in normal position.

Fig. 8 shows a fragmentary and elevational view of
the cylinder unit mounting bar, showing same i a modi-
fied form.

Fig. 9 shows a vertically sectional view of the fluid
pressure passages, disposed in cylinder unit mounting bar,
taken on lines 9—9 of Fig. 8.

Fig. 10 shows a vertically sectional view of the cylinder
unit mounting bar; disclosing the vacuum passages, and
taken on lines 10—10 of Fig. 8.

Fig. 11 shows a vertically sectional view of /the cylin-
der unit mounting bar, disclosing the fluid circulating pas-
sages, taken on lines 11—11 of Fig. 8.

Fig. 12 shows a fragmentary vertically sectional view
of the cylinder unit counter rotation. control member,
showing same in modified form and taken on lmes 12—12
of Fig. 8.

- Describing the invention more in detail, in its broader
aspects, said invention comprises a housing 2 forming a
shell, having a front end cover section 4 and a rear cover
member 6 mounted thereon.

- Said rear cover member 6 is provided with a mounting
hub 8 which is disposed in an off center position, also
having a pair of fluid passages 10 and 12 adapted for fluid
circulation, each passage extending outwardly from said
hub 8 and extends downwardly, as shown in Figs. 1 and
2, and terminating with pipe mounting flanges, while said
passages 10 and 12, which may be used for either fluid
inlet or outlet purposes, are merging internally in said
hub 8, the purpose of which will be presently described.

A main bearing 14 is provided in said front end cover

section 4 wherein a main shaft 16 is rotatably mounted,

said shaft having a balancing member 18 at one end

which extends to said housing 2. Said balancing member
having a rim section 20 extending transversely, as shown
in Fig. 4, which is provided with a plurality of uniformly
spaced boss members 22, each of which having a con-
necting crank rod unit. 24 pivotally connected thereto,
each crank rod unit extending centripetally from its piv-
oted position. )

Each of said connecting crank rod units 24 being pro-
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vided with a suitable plunger and piston connecting
members 26 and 28, to which a suitable plunger member
30 and a piston member 32, respectively, are pivotally
connected, as shown in Fig. 3.

Within said housing 2 and beneath said balancing
member rim section 20, a cylinder unit 34 is held in place
and revolubly mounted upon a cylinder mounting bar
member 36. Said cylinder unit is provided with a plu-

rality of chambers 38, the number of which corresponds ’

to the number of said crank rod units 24, each chamber
38 comprises a plunger chamber 40 and a piston cham-
ber 42. Each of said plunger chambers 40 is provided
with a passage 44 terminating at the cylinder unit center
opening 46, which is adapted for receiving said cylinder
mounting bar member 36 and on which said cylinder unit
34 is rotatably mounted.

Said mounting bar 36 is provided with a pair of suit-
able side outlets 48 and 50, each having a connecting
passage 52 and 54 which extend to and terminate at the
fluid passages 56 and 58 disposed in said mounting hub
8 and interconnecting said fluid passages 10 and 12, re-
spectively.

It may be noted, that each of said plunger members
30 is slidably mounted within the respective piston mem-
ber 32, also, that each is pivotally connected to the
respective connecting members 26 and 28 of said crank
rod units 24, and that each of said plupger members 30
and said piston member 32 is slidably mounted within
said plunger chamber 40 and said piston chamber 42
respectively.

During the rotation of said cylinder unit 36, for ex-
ample in a clockwise direction and caused by means of
fluid flow or air pressure supplied to and through said
fluid passage 10, the pressure or force impressed upon
the respective plunger members 30 while flowing through
said side outlet 48, passes into said passage 44 and
against the respective plunger members 30 into said
chambers 40, and because said cylinder unit 36 is held
in an off center position, the plunger action causes said
cylinder unit 36 to turn to the right, allowing said pas-
sages 44 to pass over the opposite side of the side outlet
50, the downward action of the respective plungers cause
each plunger chamber 40 to empty its contents through
said passages 44 and said side outlet 50, flowing through
the connecting passage 54 and the passage 58, then dis-
charging into and through said passage 12.

In the manner above described, when applying. fluid
flow or pressures into said passage 12, the cylinder unit
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34 will assume an opposite reaction, and the revolution -

thereof will be in an anti-clockwise direction.

It may then be noted, that when using fluid flow or air
pressure as the source of supply, the apparatus will func-
tion as a prime mover or a motor. :

When however, a motive power, such as electric motor
or the like is connected to said main shaft 16, for actuat-
ing the component parts of the apparatus, the fluidal pas-
sage and circulation being identical as herein before
described, then the apparatus will function as a pumping
unit.

In order to prevent a counter action or counter rotation
of said cylinder unit 34 with respect to the rotation of
said balancing member 18, and for providing stability
therebetween, a plurality -of stabilizing members 60 are
provided, as shown in Figs. 3 and 4.

Said stabilizing member 60 comprises a crank member
62 which is disposed in close proximity to the inner
surfaces of said balancing member 18 and said cylinder
unit 34, each crank member 62 having an oppositely
positioned crank pin 64 at each side, each crank pin being
rotatably mounted within a suitable bushing 66, and
each bushing being secured within their respective re-
cesses, as shown,

In -best practices, the number of stabilizing members
60 correspond to the number of cylinder chambers 38 in
said cylinder unit 34. .
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Said bushings 66 may, if so desired, be made of suit-
able material for preventing excessive friction, or, said
bushings may be made out of suitable elastic material
such as hard rubber or resilient compound, so that the
diametrically opposite and dimensional discrepancies
need not be too accurate or precise, and thereby facilitat-
ing the process of manufacture. = - o

Since each plunger member 30 is slidably mounted in
each piston member 32, and each performing independ-
ently of the other in their respective plunger chambers
40 and said piston chambers 42, and although the crank
action of said crank rod unit 24 provides a longer stroke
for each plunger member 30, nevertheless, said plunger
chambers 40 are entirely insulated and do not interfere

‘with the performances or functions of the piston mem-

bers 32 and the respective piston chambers 42.

The lowermost section of each piston chamber 42 is
provided with a suitable inlet and outlet passages 68 and
70, respectively, each of said passages inter-connecting
said chambers and each being suitably disposed in a
diametrically opposite position of each other, as shown
in Fig. 5.

Said passage 68 is provided with a suitable flow con-
trol check valve 72, which in its preferred position being
located in close proximity to the chamber bottom sec-

‘tion, also, said passage 68 having a suitable closure mem-

ber 74 such as a plug or the like, and having a connect-
ing passage 76 which inter-connects said passage 68, as
shown in Fig. 5, the upper end of said passage 76 being
enclosed by ‘means of a suitable plug member 78, see
Fig. 3, while the lowermost end or opening of said pas-
sage 76 terminating at the intake section 80, which is
disposed at the junction of said mounting bar 36 and
disposed in a position for inter-conmecting with the in-
take groove §2.

Further, the outlet passage 70 of said chamber 42 is pro-
vided with an exhaust flow control check valve §4, which
is mounted in close proximity to the bottom section of
said chamber, also, said passage 70 having a closure
member 74, as shown in Fig. 5.

Said passage 70 having a connecting passage 86, the
upper end of which is enclosed by means of a plug mem-
ber 78, while the lowermost end and opening of said
passage 86 terminates at the exhaust section 88 disposed
at said mounting bar 36 and inter-connecting a suitable
exhaust groove 90, as shown. '
~The intake section 89 of said mounting bar 36, hav-
ing said intake groove 82, is also provided with a suit-
able relief passage 92, see Figs. 4 and 8, which inter-
connects with an auxiliary passage $4 extending to the
inner end of said mounting bar 36 and wherein a suit-
able auxiliary intzke check valve 96 is mounted, the
purpose and operation of which will be presently
described.

Said groove 82 is provided with suitable intake pas-
sage 98 extending through said bar 36 to the outwardly
extending bar end 100, having a pipe connection 102
mounted in place, as shown in Figs. 1, 2 and 4, desig-
nated by numeral 102.

Within the area of said exhaust section 88, said mount-
ing bar 36 having said exhaust groove 99, is also pro-
vided with a suitable connecting hole 104 which con-
nects said groove 96, said hole 104 extends internally
and endwardly and the end of which is eaclosed by
means of a plug 106, while the opposite hole section
extends to and inter-connects the exhaust passage 168,
which extends to and terminates at the bar end 160 and
which is provided with a suitable exhaust pipe connec-
tion 110, as shown.

It may be noted, that when said piston member 32
is drawn upwardly, by the rotative action of said balanc-
ing member 18 and said cylinder unit 34, a suction action
is created in said piston chambers 42, which causes said

check valve 84 to close in each chamber, and allowing
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the elastic fluid to pass from said’ pipe ¢onnection 102
into said’intake passage 98, ‘then flowing through said
intake passages 76 and 68, and then through said check
valve 72 into each piston chamber 42.

" Said check valve 72 provides the exhaust checking
action when said piston members 32 are forced down-
wardly  and into their lowermost downward stroke
positions.

Also, it may readlly be noted, ‘that when said- check
valves 72 are closed; the downward piston strokes cause
the elastic fluid contained in said piston chambers 42 to
be forced through the exhaust check valves 84, and -then
into said passages 70 and 86, said fluid flowing into said
groove 90 and passing-into and through said connect-
ing hole 104" leadmg into exhaust passage 108, then into
and through said pipe connectlon 110..

Said pipe connection.102 may, if so desued be ‘con-
nected to a suitable vacuum  tank  or chamber (not
shown), from which the elastic fluid may be drawn and
directed into the exhaust pipe connection 110, and then
to a suitable pressure tank or accumulator (not shown).

In order to overcome the shortage of elastic .fluid
when said vacuum chamber reaches the maximum low-
est level, durmg the rotation of the apparatus, that is,
‘when all the air is drawn therefrom and the vacuum
producing plston strokés ‘are in operation, the return or
«downward: strokes of said plston members 32 produce a
fluid “pressure for said passing elastic fluid, while the
upward piston strokes are moving in nearly empty or
exhausted piston chambers 42, the downwardly extend-
ing openings of said connecting passages 76 are carried
over said intake groove 82 and then over said relief
passage 92, shown in Figs. 4, 8 and 10.

The positional movement of said fluid carrying pas-
sages 76 over said relief passage 92 causes the intake
check valve member 96 to open in said inwardly extend-
ing bar end 112, because of .partial vacuum created in
the respective cylinder chambers 42, thus allowing the
elastic fluid to be drawn from the interior of said hous-
ing 2, and for allowing said elastic fluid to pass into the
auxiliary passage 94, thereby re-filling the empty space
of each of said piston chambers 42.

By carrying ‘over said intake ports of each of said
piston chambers 42 after each chamber is re-filled, the
exhaust ports of said connecting passages 86 are directed
into said exhaust groove 90, thus in the downward stroke
of said piston members 32 the elastic flunid contained in
each piston.chamber 42 is forced past the check valve 84
into said connecting passages 86 and then through said
connecting hole 104 into said exhaust passage 108, and
tthrough the exhaust pipe connection 110 into the pressure
tank or chamber (not shown).

- As shown in Fig. 8, including said Figs. 9, 10 and 11,
the cycle of operation and flow of the fluids as directed
to Figs. 3 and 4 is the same, the structure of said cylin-
der mounting bar 36 in Fig. 8 is disclosed in modified
form as compared with the mounting bar 36 shown in
Figs. 3 and 4, in which the inwardly extending bar end
112 is smaller in diameter, retaining however, the identi-
cal operational charactenstxcs of the apparatus, as previ-
ously described.

Said mounting bar 36 as shown in Fig. 8 in modified
form, discloses an outwardly extending bar end 100 pro-
vided with a rotation controlling ring section 114, which
is firmly secured in place in said cylinder unit 34, having
a plurality of tapered apertures 116, as shown in Fig. 12,
each of which being provided with a suitable roller mem-
ber 118 and each of which being indeépendently disposed
and rotating freely in each of said apertures and resting
upon a bar collar member 12¢. -

" When said cylinder unit 34 is caused to rotate in a clock-
wise direction, each roller member 118 slides freely with-
in each of said apertures 116, thus causing said balancing
member 18-and said cylinder unit 34 to revolve in unison
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6
and in' the same “direction, and preventmg a colistef
rotation’ of the respective meémbers of the apparatus.

When using said device, consisting of said rollers 118,
for controlling the counter rotation of the respective
members ‘of said apparatus ‘and in the manner herein
described, the rotation stabxhzmg members 60, as shown
in Figs. 3 and 4, and as shown in Figs. 6 and 7, need not
be used, because the counter action of rotation of said
¢ylinder unit 34 is prevented when said roller members
118 are wedged in their respective apertures 116.

In this manner the apparatus may operate in one direc-
tion, however, suitable a.rrangements and a second revers-
ibly posmoned aperture- ring member 114 may be pro-
vided in'said apparatis, ‘so’ that the rotation of said
balanicing member 18 and said cylinder unit 34 may be
had, and also, that suitable control therefor may be pro-
vided and operable externally of said apparatus, so that
the rotation of the respective parts or umt in either direc-
tlon, may be secured.

In order to provide sufficient volume of elastic fluid
within said housing 2, when it may be necessary to rely
upon outside source of elastic fiuid supply, and when
the vacuum is drawn to its lowest level by means of
said piston members 32, and when the volume of air in
said housing 2 is not sufficient for adequate re-filling
said piston chambers 42, a snitable breather member 122
is provided in said-housing, as shown in Figs. 2 and 4,
so that a continuous operation of the apparatus at full
capacity may be had, and a sufficient air supply for the
pressure tank (not shown) may be maintained.

In Figs. 6 and 7 is shown a modification of the stabi-
lizing unit, comprising a resilient spool, generally desig-
nated by numeral 124, having a body member 126 and
a pair of flared out end sections 128, which may be
square or round, and whlch are enclosed within smtable
retainers 130 and 132,

The retainer 130 is prowded Wlth a threaded hole 134
which is adapted for receiving a suitable fastening mem-
ber 136 such as screw or the like, and’ for ‘holding said
retainer together with the respective spool end within a
suitable recess 138, said recess bemg disposed in said bal-
ancing member 18 as shown in Fig. 6, while the other
end of said spool 124 including said retainer member 132
is held in suitable recess 140, which is disposed within
said cylinder unit 34, as shown. -

Obviously it may be noted, that the counter rotation of
the respective parts, which are the balancing member 18
and said cylinder unit 34, may be eliminated when em-
ploymg said stablhzmg unit 124 and when said cylinder
unit is held in an off center position, as herembefore
described and for the purposes intended. -

Moreover, when said apparatus is in operation, said
plunger chambers 40 and the respectwe plunger members
30 may be used and operable in and for drawing vacuum
from vacuum chambers, and at the same time, said pis-
ton chambers 42 and thelr respective piston members
32 may be used for circulating fluids or other uses.

Also, that the diametrical structure of said pistons . and
plungers and- their respective chambers may be made
of suitable dimensions, whereby diversified combinations
and proportions of fluid flow and combinations thereof
such as fluid and air, may be had. -

While this invention thus described and ﬂlustrated is
regarded with great particularity it will be clear that.the
same may be modified throughout a wide range. Ac-
cordingly, it is not proposed that this invention be lim-
ited to the exact details of construction herein shown
and described in the spe01ﬁcat10n but that a reservation
of the right in practice is made for making the necessary
changes and modifications therein, which may come with-
in the scope of the appended claims.

Having thus described the invention, what is clalmed
and desired to secure by Letters Patent is:

1. In the apparatus of the class described, compnsmg,
a housing havifig open ends, a front end cover section
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mounted at one end of said housing having a bearing ~

centrally positioned, a rear cover member mounted at
the other end of said "housing, & mounting hub in said
rear cover member disposed in an off-center position with
relation to the centrally positioned bearing of said front
end cover section, a balancing member in said housing
having a shaft mounted in said centrally positioned bear-
ing of said front end cover section, a rim section in said
balancing -member and terminating at said “rear cover
member, a plurality of crank rod units pivotally mounted
in said rim section and extending centripetally therefrom,
a combined piston and plunger member slidably mounted
one within the other and connected to each of said crank
rod units; a cylinder mounting bar securely mounted in
said mounting hub of said rear cover member and hav-
ing the end thereof extending into said balancing member
rim section, a cylinder unit rotatably mounted on said
extended end of said cylinder mounting bar and posi-
tioned within said rim section of said balancing member,
a plurality of combined piston and plunger chambers in
said cylinder unit converging at the diametrical center
thereof for receiving said combined piston and plunger
members and for holding same in slidable position there-
in, a passage in each plunger chamber terminating at the
cylinder unit center opening section and adjacent to the
outer surface section of said cylinder mounting bar, a
pair of passages in each piston chamber extending to and
connectmg grooves at said cylinder mounting bar, a check
valve in each of said passages for controlling elastic fluid
flow into each of said plston chambers, a pair of oppo-
sitely positioned side outlets in said extended end of said
cylinder mounting bar for connectmg said passages in
said plunger chambers, a pair of connecting passages in
said cylinder mounting bar extending from said side out-
lets and terminating at said mounting hub of said. rear
cover member, a pair of side passages in said mounting
hub for inter-connecting said extended comnecting pas-
sages in said cylinder mounting bar and for connectmg
the fluid inlet and outlet in said rear cover member, a pair
of passages extending through the length of said cylinder
mounting bar and connecting said grooves therein for con-
nectmg the passages directed to said piston chambers, a
palr of pipe connections connecting said last mentioned
pair of passages in said cylinder mounting bar and ex-
tending through said mounting hub of said rear cover
member, an auxiliary passage in said cylinder mounting
bar for connecting one of said passages directed to said
piston chambers, a check valve in said auxiliary passage
for controlling air passage passing therethrough, a
breather member in said rear cover for supplying air into
said housing and said auxiliary passage, and a plurality
of stabilizer members mounted upon the inner sides of
said cylinder unit and said balancing member for main-
taining a uniform rotating position of said cylinder unit
and said balancing member, during the operation of said
apparatus and when simultaneously pumping vacuum,
providing air pressure and circulating fluid therethrough.
2. In the apparatus of the class described as disclosed
in claim 1, wherein a controlling ring means is mounted
upon said cylinder mounting bar for supporting said cyl-
inder unit and for securing one direction rotation of said
cylinder unit when said apparatus is in use and operation.
3. In the apparatus of the class described, comprising,
a housing having a front and a rear cover attached there-
to, a balancing member means having a shaft and re-
volubly disposed within said housing, a mounting bar
means stationarily mounted in said rear cover -having one
end inwardly extending into said housing and secured in
an off center position with respect to the rotationary
center of said balancing member, a cylinder unit revolubly
mounted upon said inwardly extending mounting bar
means and disposed in close proximity to said balancing
member, a plurality of plunger and piston chamber means
in said cylinder unit, a plurality of connecting crank rod
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unit means pivotally connected to the rim of said balanc-
ing member means and extending centripetally there-
from, a combination of plunger and piston means slidably
positioned one within the other and pivotally connected
to each of said crank rod unit means and also slxdably
positioned within the respective plunger and piston cham-
ber means of said cyhnder unit, a plurality of fluid inlet
and outlet means in said mounting bar means and con-
necting each of said plunger and piston chamber means,
for directing and for controlling the fluid flow into and
out of said plunger and piston chamber means and out
of said housing, during the-operation of said apparatus.
- 4. In the apparatus of the class described, comprising,
a housing having a front cover and a rear cover attached
thereto, a balancing member means having a shaft which
is revolubly mounted in said front cover and the balancing
member being disposed in said housing, a mounting bar
means stationarily mounted in said rear cover disposed in
an off center position with respect to the center of said
balancing member means and extending internally into
said housing, a cylinder unit means revolubly mounted
upon said internally extending mounting bar means and
positioned in close proximity to said balancing member
means, a plurality of combination plunger and piston
chamber means centripetally positioned in said cylinder
unit means, a plurality of connecting crank rod unit means
pivotally connecting said balancing member means and
extending into each of said combination plunger and
piston chamber means, a combined plunger and piston
means slidably positioned one within the other also slid-
ably mounted within each of said combination plunger
and piston chamber means and pivotally connected to
each of the respective connecting crank rod unit means,
a fluid passage means in each of said plunger chamber
means extending to and terminating at said mounting bar
means, a pair of air passages in each of said piston cham-
ber means and extending to said mounting bar means, a
check valve in each of said air passages, a plurality of
passages in said mounting bar means for connecting said
fluid passage means of said plunger chamber means and
independently connecting said pair of air passage means,
an auxiliary air passage means in said mounting bar means
and connecting one of said air passages of said piston
chamber means, said fluid and air passage means being
for directing the fluid circulation, also air pressures and
vacuum through said apparatus and in one single opera-
tion, and during the operation thereof.

5. In the apparatus of the class described, as disclosed
in claim 4, wherein means are provided in said mounting
bar means and directed to one of said air passage means
and said auxiliary air passage means, for supplying air
flow into each of said piston chamber means and when the
vacuum created by the action of said piston means reaches
the lowest maximum level, and thereby providing air
pressure therein, during the operation of the apparatus.

6. In the apparatus of the class described, as disclosed
in claim 4, wherein a plurality of counter rotation stabiliz-
ing means are provided in said apparatus for preventing
a counter rotation of said cylinder unit means with re-
spect to the rotation of said balancing member means,
during the rotation of said apparatus.
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