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This invention relates to hydraulic power
transmission devices and more particularly to the
type wherein there is employed a fluid impelling
member, & fluid impelled member, and & liquid

& which establishes the driving couple therebe-
tween, the liquid. being moved, by the impelling
member through a confined path wherein is lo-

cated the member which is impelled by impact of .

the moving®fuid therewith. This type is known

0 a5 the Fottinger transmitter and is disclosed and

broadly claimed in Patent 1,199,359, issued Sept.

26, 1916. BN

One object of the present invention is to im-

prove the construction and mode of operation of

16 pydraulic power transmissions in a manner which

particularly adapts them to use for the trans-

missjon of power in automotive vehicles, although

it is to be understood that the invention is not

2 to be limited to suich use, but is readily adaptable

to use wherever power transmitters of the hy-
draulic type may be desired. = -

A hydraulic power transmitter in order to at-

tain a pOilllj}iOf high efficiency should be so con-

2 structed and arranged

fluid couple between the driving and driven mem-

bers when in operation, and at the same time pro-

vide for rendering ineffective the fluid couple

without producing a drag upon the driven mem-

30 ber, and with the expenditure of a minimum of

power and with as few moving parts as possible.

. Tt is also highly desirable in devices of this char-
acter, especially where they are intended for use
in sutomotive vehicles, so to construct the
mechanism that the entire structure will be with-
in certain practical limitations as regards weight
and size. .

In certain types of hydraulic transmissions
heretofore devised, it has been proposed to com-
bine with the fluid couple or clutch, a positive
mechanical clutch for establishing or breaking
the driving connection. Such a construction,
however, has not proven satisfactory to the de-
gired degree due mainly to the multiplicity of
5 Darts involved, and also to an inherent tendency

_on the part of the mechanical clutch to develop a

. drag when in its idle position. _
"It has also been proposed to eliminate the
mechanical clutch and render inoperative the
o fluid couple between the driving and driven mem-~
pets by a bodily movement of the driven member
. tb a position out of the path of the moving fluid.
Such a construction, however, necessitates the
use of a housing of large enough dimensions to
permit of the driven member béing moved into
and out of the path of the moving fluid which

3
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as to provide an effective

.in the provision of a novel braking mechanism so
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resulted in-a structure so bulky and hesvy as to
be unsatisfactory for use in automotive vehicles.
Another undesirable feature in devices of this
type resides in the fact that considerable power
is necessary to effect movement of the driven 60
member into and out of the path of moving fluid. - -

It has also been proposed in the art, to con-
trol the fluid couple by means of a valve inter-
posed in the path of the moving fluid which
valve when open permits a free flow of fluid, 66
thus establishing an operative fluid couple be-
tween the driving and driven members. “When
closed, the valve intercepts the flow of fluid and
thus renders ineffective the fluid couple between
the driving and driven members. One highly 70
undesirable condition inherent in devices of this
character, however, is that continued rotation of
the driving member within the fluid flow inter-
cepted, builds up a back pressure between the
valve and the driving member which back pres- 75
sure seriously effects the operation of the driv-
ing member. g

The present invention provides a construction
in hydraulic power transmitters in which the
several disadvantages inherent in the types 80
aforementioned are eliminated, and it isea fea-
ture of the present invention to provide new and

-novel means for rendering ineffective theQﬁuid

couple between a driving and driven member in a
power transmission of the hydraulic type.
_Another feature of the invention resides 'in a
novel form of fluid impelled member constructed
and arranged in such a manner that it may be
collapsed into a position out of the path of the -
moving fluid to render ineffective the fluid couple
between the driving and driven members, or ex-
tended into a position in the path of movement
of the fluid 4o effect an operative fluid couple
‘between said driving and driven members. ‘
A further feature of the invention consists
the. new and improved construction of driven
member by which construction all drag is elimi-
nated when the fluid couple is rendered ineffec-
tive. : :
A still further feature of the invention resides !
in the mechanism employed for operating the
driven member to effect its movement to its ex-
tended and collapsed positions. ‘
A still further feature of the

in95

00

invention resides 105

constructed and arranged as to prevent move-
ment of the driven member during those periods
when the fluid couple is rendered inoperative.

Other features of the invention relate to certain 110
novel and improved constructions,. arrangements,
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and combinations of parts, hereinafter described
and parficularly pointed oub in the claims, the
advantages of which will be readily understood
and appreciated by those skilled in the art.

The invention will be clearly understood from
the accompanying drawings illustrating the in-
vention in a preferred form and the following de-
tailed descriptions of the constructlon.s therein

-shown.

In the drawings:

Fig. 1 is a view in side elevation, partly in sec-
tion, of a hydraulic power transmission con-
structed in accordance with the present inven-
tion,

Fig. 2 is a vertical qecclonal view thereof, show-
ing the fluid driven member in extended position,

Fig. 3 is a similar view on the same scale,

-showing the fiuid driven member in collapsed

position,

Fig. 4 is a sectional view taken on the line 4—4
of Flig. 1, with a portion of the transmission hous-
Ing or casing éroken away, and illustrating cer-
tain of the inner construction in section,

Fig. 5 is a detail sectional view taken on the
line 5—5 of Fig. 2,

Fig. 6 is a detail plan view illustrating the po-
sition the several vanes or blades assume when
the driven member is collapsed.

Fig. 7 is a detail sectional view illustrating the
position the several vanes or blades assume when
the driving member is in its extended position,
said view also illustrating the attachment to the
vanes or blades, of the means for operating them
to collapse and expand the driven member,

‘Fig. 8 is a detail sectional view illustrating one

‘ of the mounts of the vanes or blades,

Fig. 9 is a detail sectional view of one of the
vanes or blades, and ‘

Fig. 10 is a detail view of a bearing member
employed to support the vanes or blades in
position. ) ]

In the herein illustrated embodiment of the in-
vention, the power transmitter includes a pair.of
members 10 and 11 of which 10 constitutes the
driving member, and 11 the driven member.
The driving member may be in the form of a fly
wheel connected in any desired manner to the
shaft 12 of 2 suitable prime mover, not herein
illustrated.

The driven member as herein illustrated con-
sists of a fuid impelled turbine rotor carried
by a shaft 14 which in turn may he connected
in any approved manner to any tyve of mecha-
nism which it may be desired to drive. The
driven member is preferably splined to the shaft
14 as at 13 in a manner which permits of a
slight sliding movement of the driven member
upon said shaft, and the free end 15 of the
shait 14 is preferably supported in z suitable
bearing 16 mounted in the driving member 19.

Ovperative or driving connection between the
driving and driven members is esiablished by
means of a liguid of which motor lubricating
oil is one good example. The fiuid is set in
motion by a fluid impeller operated by the driv-
ing member and during movement of the fuid
it is caused to impinge against. the driven
member, which as heretofore stated preferably is
in the form of a fuid impelled turbine rotor, thus
setting up & rolation of the driven member.

In the present illustration of the invention
the fluid impeller is embodied in the driving
member which as heretofore stated may be the
fly wheel of any suitable prime mover. In carry-
ing out the invention in such = manner the fy-
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wheel is of such porportion as will permit of the
formation therein at a point preferably adjacent
its peripheral edge, of a plurality of substan-
tially radially extending passages such as shown
at 40 in the drawings. The inlets and outlets
of these radially extending passages are desig-
nated at 41 and 42 respectively, and it will be
noted that the inlets and outlets 41 and 42 of
these passages 40 face approximately axially in a
plane substantially at right angles to the axis of
rotation.

The driven member 11 may 1nclude a, main
body portion 50 preferably circular in form, and
having its peripheral edge provided with a con-
tinuous flange 81. Suitably secured to the
flanged portion 51 of the main body portion of
the driven member as by rivets or the like 52
there is an annular member 53 defining the pe-
ripheral edge of which there is a continucus
right angularly disposed flange 54 which is lo-
cated in substantially the same plane as the in-
ner walls.of the outlets 42 of the radial passages
40 of the fluid impeller.

Arranged upon the inner face of this annular
member 53 closely adjacent the peripheral edge
thereof, there is a series of spaced radial vanes
or blades 55. As best shown in Fig. 7 these vanes
or blades are attached at one of their side edges
to the annular member 53 as at 56 by means
of a pivotal connection, the axis of which lies

'parallel to the inner face of annular member

53 and radially, substantially tangent to a
circle, coaxially with said member 53 and whose
diameter is equivalent to the distance between
pivots 56 and 57 of blades 55. 'The opposite side
edge of each of the vanes or blades 55 is pivot-
ally connected as at 57 with a bearing member
58 which bearing members are rotatably mounted
in a second annular member 59. Each of these
bearing members rotates in said annular mem-
ber 59 about its own axis which extends par-
allel to the axis of rotation of the driving and
driven members. The anpular member 59 is
carried or supported from the anniilar member
53 by the vanes or blades 55 and together with
said vanes or blades 55, forms radial passages
60 in the driven member, the inlets of which are
juxtaposed to the outlets of the radial passages
40 of the driving member with their outlets jux-
taposed to the inlets of said passages 40.

Extending from the driving member to the
flange 54 of the driven member, there is an outer
wall 61. An inner wall 62 extends from the driv-
ing member substantially to the annular member
53 of the driven member, and the peripheral
edge of this latter wall preferably lies behind
an annular flange 63 upon the inner face of said
annular member 53.

As heretofore stated, the spaced blades 55 of
the driven member together with the annular
merbers 53 and 59 thereof form fluid passages
80 which extend radially of the driven member,
the inlets of which passages are juxbtaposed to
the outlets of the radial passages 40 of the driv-~
ing member, while the outlets of the passages 50
are juxtaposed 1o the inlets of said passages 40.
The heretofore described walls 61 and 82 serve
respectively to complete these passages 40 and 60
and to direct the fluid in its flow io the inlets
thereot.

The driven member operates within a suitable
casing or housing which in the present embodi-
ment of the invention is illustrated as comprising
sWwo parts, with the driving member 19 constitut-
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" annular member 53 by reason of the fact that the

of the casing or housing is preferably in the form
of a plate suitably secured adjacent its peripheral
edge to the driving member as at 18. This outer
casing member 17 may be provided with a suitable
opening 19 for the reception of the shaft 14 and
projecting axially from the outer casing member
17 there is a sleeve extension 20. The internal
diameter of this sleeve extension 20 is preferably

. greater than the diameter of the shaft 14 where-
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by to provide an annular space 21 between the
inner face of the sleeve extension and the outer
face of the shaft 14. Mounted in this annular
space 14 there is a suitable packing 22 maintained
under compression by a packing ring 23 and a
coiled spring 24 backed up by a collar or gland
25 which latter is retained in position by a suit-
able lock bolt or the like 26. . Mounted upon the
shaft 14 and interposed between the hub portion
28 of the driven member 11 and a projecting
flange 29 of the outer casing member 17, there

_is & thrust bearing 27 preferably of the antifric-

tion type. It will also be noted that the project-
ing flange 29 of the outer casing is provided with
an internal annular channel/30 which has com-
munication with the interior of the casing or
housing through a passage 31 by which construc-
tion the point of bearing of the outer casing mem-
ber 17 may be at all times supplied with lubricant
from the interior of the casing or housing. -

The casing or housing is adapted to contain a
suitable liquid such as motor lubricating oil in a
sufficient quantity to substantially fill the interior
thereof including the passages 40 and 60. This
fluid may be introduced into the casing or hous-
ing through a suitable filling opening 65 which
may be closed after filling by a screw plug or
the like 66.

From the foregoing it will be apparent that if -

the casing or housing is filled with suitable liq-
uid, and the several parts are in the positions in
which they are shown in Fig. 2, rotation of the
driving member 10 will set up a movement of the
fluid through the passages 40. The fluid in its
discharge from the passages 40 is directed against
the vanes or blades 55 and through the passages
60 of the driven member and causes the same to
rotate as long as rotation of the driving member
is continued. Thus it will be seen that the fluid
in its movement through the passages 40 and 60

establishes an effective fluid couple between the

driving and driven members.

In certain installations, such for example as
in automotive vehicles, it is necessary to provide
for continuous operation of the driving member
without effecting operation of the driven member.
and in the present embodiment of the invention
this result is accomplished by rendering ineffec-
tive the fluid couple between the driving and
driven members.

To render ineffective the fluid couple between
the driving and driven members, the present in-
vention contemplates a collapsing or folding of
the turbine rotor. As heretofore described, the
vanes or blades 55 of the turbine rotor are pivot-
ally connected to the annular members 53 and

" 59, the said annular member 59 being carried

‘and supported by said vanes or blades. It will
thus be apparent that if the vanes or blades
are moved about their pivotal points, they will
fold or collapse to position against the annular

. member 53 and in so doing will move the annular

member 59 into juxtaposed position to said annu-
lar member 53. The annular miember 59 in its
movement towards the annular member 53, moves
in & plane parallel to the axis of rotation of the

3

bearing members 58 to which the vanes or blades
are pivotally connected, are free to rotate in the
annular member 59 during movement thereof.

In the embodiment of the invention herein

illustrated, the vanes or blades are moved about
their pivotal points to effect a collapsing of the
turbine rotor by suitable means operated from

‘the exterior of the casing or housing which means

is operably connected to three of the vanes or
blades, the remaining vanes or blades being op-
erated by the annular member 59 in its move-~
ment toward the annular member 53 which move-
ment is ¢ﬁected by operation of the three blades
to whichi the operating means is connected. As
more clearly illustrated in Figs. 6 and 7, three
of the vanes or blades preferably have a squared
socket such as 70 in Fig. 6 and said socket is
adapted to receive the squared end 71 of a rod or
shaft 72 which as more clearly shown in Fig. 2 is
mounted in a suitable bearing such as 73 in the
flanged periphery 51 of the main body portion of
the driven member 11. Suitably attached to the
inner end of this rod or shaft, and offset with
relation to the axis thereof there is-a thrust re-
ceiving member 74 substantially spherical in form
and this thrust receiving member éccupies a posi-
tion in the peripheral channel 75 of a ring or
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similar member 76. This ring is preferably slid- -

_ably mounted upon a plurality of rods or the like

77 carried by the outer casing member 17 and
interposed between said ring and the inner face
of the outer casing member 17, and preferably
surrounding said rods 77 there are coil springs 78
which tend to force the ring member 76 in the
direction of the main body portion of the mem-
ber 11. ' :
Operation of the ring member 76 from the
exterior of the casing or housing is had through
the medium of a suitable number of driving rods
80 slidably mounted in the outer casing member
17, which are suitably connected at their inner
ends as by a screw threaded connection 81 to
the ring member 76. These driving rods 80 prefer-
ably operate in stuffing boxes 82 to prevent leakage
of the fluid from the interior.of the casing or
housing. At their outer ends, these rods are
connected to a suitable operating means herein
illustrated as a flanged collar 85 which is slidably
mounted upon the sleeve extension 20 of the outer

_ casing member 17. Surrounding the collar there

is a suitable antifriction bearing 86 which is re-
tained in position thereon by means of a nut 87

collar 85. The antifriction bearing 86 is enclosed
in a housing preferably formed of two members
88 and 89, suitably secured together as at 90 to
enclose the bearing. ’

A suitably operated rock shaft 100 may be

supported in any desired manner preferably above’

the shaft 14, and depending therefrom on opposite
sides of the shaft 14, there is a lever 101. As
more clearly illustrated in Fig. 5, each lever 101
has mounted in its lower end a pin such as 102.
Extending from each of these pins 102, and pass-
ing through suitable bearings 104 in the housing
of the antifriction bearing 86 there is a driving
rod 103. Each driving rod 103 is preferably screw
threaded, as shown in Fig. 1, to receive nuts 105
which function as operating shoulders upon the
driving rods 103 and which engage the housing of
the roller bearing 86 to move the same in one
direction. Movement of said housing in the op-
posite direction is preferably cushioned by coil
spring 106 surrounding the extended énds of the

\
i

110

" having threaded engagement with the flanged.
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driving rods 103 and preferably placed under com-

" Pression between the bearings 194 and nuts 167

threaded on said extended ends of the
rods 103.

When the shaft 100 is rocked in a direction to
swing the levers to the right in Fig. 1, the driving
rods 103 move the antifriction bearing 86 together
with its housing te the right in Fig. 2, said bearing
86 sliding upon the sleeve extension of the duter
casing 17.  In this movement the driving rods 80
operate the ring 76 which in turn partially rotates
the rods or shaft 72 and they in turn move the
vanes to which they are attached about their

driving

" plvotal points and move the annular member 5%

into juxtaposition to the annular member 63.
This causes the remaining vanes or blades to
move about their pivotal points and effects g
complete collapse of the turbine rotor to the posi-
tion in which it is shown in Fig. 3. In this posi-
tion the collapsed turbine rotor is out of the
path of travel of the Auid moved by the finid
impeller, and thus the fluid couple between the

-driving and. driven member is rendered ineffec-

tive.

To insure proper slowing down or stopping of
the driven member upon complete collapse of
the turbine rotor, & suitable brake mechanism
is employed. This brake mechanism is best il-
lustrated in Pigs. 2 and 5 and by reference to
said figures it will be seen to include in its pres-
ent embodiment, a flanged collar 110 suitably
secured to the shaft 14. This collar forms the
support or attaching means for a brake drum
111 which is surrounded by s fiexible brake band
112 having a suitable brake lining 113. 'This
brake band 112 is preferably of the split type
and at its ends it is provided with lugs 114 which
in turn are formed with lateral projections 115
each of which has a plurality of cam surfaces 116.
Interposed between the ends of the brake band
there is a coil spring 118 which tends to normally
spread the resilient band to prevent braking en-
gagement of the brake drum therewith.

Passing through the lugs 114 and the coil
spring 118 there is a shaft 119 preferably in the
form of a bolt both ends of which are screw
threaded as shown for the reception of nuts or
the like 120.
and the lateral extensions 115 of the resilient
band 112, and carried by each end of said shaft
119 there is an arm 125. 'The upper end of each
of these arms 125 engages its respective pin 102.
The lower end of each of these arms is provided
with an offset portion 126 which is preferably
formed with cam faces 127 adapted to cooperate
with the heretofore mentioned cam faces 118 for
the purpose to be hereinafter specifically de-
scribed. - |

From the foregoing description it will readily
be seen that each time the shaft 100 is rockegd
to effect a collapsing of the turbine rotor, the
arms 125 will be rocked about the shaft 119,
and through the medium of the engaging cam
faces 116 and 127, the brake band will be con-
tracted about the brake drum to produce brak-
ing action thereon and thus stop rotation of the
driven member during the interval of timeg the

- turbine is maintained collapsed. The brake

70

oY
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band 112 is provided with grooves 123 sngaging
with the end of the pins 162. The purpose of
this arrangement is to absorb all tangential
forces in the brake band during the collapsing
of the turbine rotor by the pins 102, arms 101
and rock shaft 100. .

The means by which the rock shaft 100 is op-

Interposed between the nuts 120

1,827,040

erated is not herein shown and it is to be under-
stoed that it is within the province of this in-
vention to rock this shaft in any manner most
suitable to the installation of the device. If the
instaliation is in an automotive vehicle, this rock

80

shaft 100 would preferably be operated by a foot -

pedal but in other types of installations the
means for operation of the shaft may take that
form which is most suitable to the installativn.
Whatever form the operation means of the shafi
100 may take it is to be understood that the
normal position of the parts is shown in Fig. 2,
and the operating means of the shaft 100 would
preferably be of g type which will tend to move
the parts to their normal position when the op~
erating means is released.

While the invention has been herein illustrated
in its preferred forms, it is to be understood that
it is not to be limited to those forms in which
it is illustrated, but is capable of embodiment in
such other forms as rightfully fall within the pur-
view of the appended claims.

Having thus described my invention, what I
claim as new and desire to secure by Letters
Patent is:

1. In a hydraulic power transmitter, a finid
impeller and a fluid impelled member forming
a fluid couple therebetween in which the liguid
is impelled from said impeller to drive said im-
pelled member, said fluid impelled member com-
prising a plurality of spaced annular members,
vanes or blades pivotally connected to said annu-
lar members, and means cooperating with said
blades or vanes to move them about their pivotal
points to effect a collapsing of said fluid impelled
member, said means including one of said annu-
lar members.

2. In a hydraulic power transmitter, a fluid im-
peller and a fluid impelled member forming &
fluid couple therebetween in which the liquiqg is
impelled from said impeller te drive said im-
pelled member, said fluid impelled member com-
prising o plurality of annular members vanes or
blades pivotally connected to s2id annular mem-
bers, and means for moving one of said annular
members toward the other snnular member to
effect o collapsing of the fuid impelled member,

3. In o hydraulic power transmitter, a fluid
impeller and a fluid impelied member forming
a fluid couple therebetween in which the liguid
is impelled from said impeller to drive said im-
pelled member, said fluid impelled member com-
prising & plurality of annular mernbers, vanes or
blades pivotally connected to said ahnular mem-

bers, and means for moving one of said annular *

members toward the other annular member to
effect & collapsing of said fluid impelled member,
said means including at least cne of said vanes
or blades, : C
4. In a hydraulic power transmitter, a fuid
impeller and a fluid impelled member forming a
fluid couple therebetween in which the liquid is
impelled from said impeller to drive said impelled
member, said fluid impelled member comprising #

“plurality of annular members, vanes or blades

pivotally connected to said annular members, and
mesns for moving one of said annular members
toward the other annular member to effect a
collapsing of said fluid impelled member, said
means including at least one of said vanes or
blades and one of said annular members.
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5. A turbine rotor for hydraulic power trans- .,

mitters comprising & main body portion, an an-
nular member secured thereto, a piurality of
vanes or blades pivotally mounted on said snmy-
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lar member, and a second annular member car-
ried by said vanes or blades and movable toward
and from said first mentioned annular member.

6. A turbine rotor for hydraulic power trans-
mitters comprising a main body portion, an an-
nular member secured thereto, a plurality- of
vanes or blades pivotally mounted on said an-
nular member, and a second annular member
carried by said vanes or blades and being pivot-
ally attached thereto and movable toward and
from said first mentioned annular member.

7. A turbine rotor for hydraulic power trans-
mitters comprising a main body portion, an an-
nular member secured thereto, a plurality of
vanes or blades pivotally mounted on said an-
nular member, and a second annular member
carried by said vanes or blades and being pivot-
ally attached thereto, said second mentioned an-
nular member being movable into and out of
juxtaposition with the first mentioned annular
member by movement of the vanes or blades
about their pivetal points.

3. A turbine rotor for hydraulic power trans-
mitters comprising 2 main body portion, an an-
nular member secured thereto, a plurality of
vanes or blades pivotally mounted on said annu-
lar member, and a sécond annular member car-
ried by said vanes or blades and being pivotally
attached thereto, said second mentioned annular
member being movable inte and out of juxtapo-
sition with the first mentioned annular member
by movement of the vanes or blades about their
pivotal points, and means carried by the main
body portion for operating said blades.

9. A turbine rotor for hydraulic power trans-
mitters comprising a body member, an annular
member carried by said body member, a plurality
of vanes or blades carried by said annular mem-
ber, and a second annular member supported
from the first mentioned annular member by said
vanes or blades, said vanes or blades being
pivotally connected to both of said annular mem-
bers, whereby they may be moved to positions
substantially parallel with or at right angles to
said members upon relative movement of said
merabers toward and from each other. "

10.. A turbine rotor for hydraulic power trans-
mitters comprising a body member, an annular
member carried by said body member, a plurality

60
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of vanes or blades carried by said annular mem-
ber, and a second annular member supported
from the first mentioned annular member by said
vanes or blades, said annular members and said
vanes or blades being pivotally connected to one
another, whereby to permit movement of the
second mentioned annular member toward and
away from the first mentioned annular member.

11. In a collapsible rotor for fluid power trans-
mitters, a plurality of pivotally mounted vanes or
blades, one side of said vanes or blades being
mounted for pivotal movement about axes in
one plane, with the opposite side of said vanes
or blades mounted for pivotal movement about
axes lying in a parallel plane. ‘

12. In a collapsible rotor for fluid power trans-
mitters, a plurality of pivotally mounted vanes
or blades, one side of each vane or blade being
mounted for pivotal movement about an axis
in a transverse radial plane, and the opposite side
of each vane or blade being mounted for pivotal

" movement about an axis in a transverse radial

80
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plane spaced axially of the rotor from said first

.mentioned plane.

13. A collapsible rotor for hydraulic power
transmitters of the Féttinger type, including a
pair of annular members, a plurality of blades
pivotally mounted on one of said members to
swing about axes substantially parallel to said

member and extending in directions substantially .

tangential to a circle coaxial with the rotor and
of a diameter substantially equal to the distance
between successive blades, and pivotal connec-
tiohs between each of said blades and the other
member, the pivotal connections at opposite
edges of each blade being substantially parallel,
and the pivotal connections between said blades
and said second mentioned member being free to
oscillate in respect to said member about axes
parallel to the axis of rotation of said rotor.

14. A collapsible rotor for hydraulic power
transmitters of the Fottinger type, including a
pair of annular members, and a plurality of vanes
connecting said members, said vanes being pivoted
along opposite edges of said members, whereby
said members may be moved toward or from each
other, "~ .
GUSTAV A. KLIMEK.
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