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To all whom it may concern: o
Be it known that I, CaruroN R. Rap.

- _ of New York, in the

county of New York and :State of New

ork, have invented certain new and useful
' in Hydraulic Power-Trans-

Improvements . _
mitting Apparatus, of which the following

1s a specification.

The present invention relates to hydraulic

power transmitting apparatus, and more -
particularly to that class in which centrifu-
pumps and turbines are combined for

al
i purpose of obtaining a hydraulic trans-
mission of power between a driving and a
driven member, srranged on the same or on
two independent shafts. R
The 1invention has particular utility in
connection with automobiles, although not
limited to that use, and the object of the
same 1s to provide a device of the character
specified, the independent driving and driven
members of which may be positively con-
nected so as to obtain a high speed, or may
be brought in such positions, whereby the

rotation of the driven member is arrested

Another object of the invention is to pro-
vide means for reversing the driven member
relatively to the direction of rotation of the
driving member. o |

Other objects of the invention will be ap-
parent in reading the specification and in ex-
amining the drawings, forming. part of the
present application for Letters Patent.

To attain the hereinbefore mentioned ob-

jects, the device consists of a primary tur-
bine wheel and two secondary wheels, which

rection of their longitudinal axis, and run
either independently of each
locked together for a purpose to be de-
scribed. ._ - o

- The inventjon is illustrated in the accom-
panymg drawings, in which—

Tigure 1 is a section through the longi-

- tudinal axis of a device constructed accord.

30

- shaft, rotated by means of
source of power.

05

Ing to the present invention, Fig. 2 is a sec-

tion through the primary and secondary

3 1s a modification of the apparatus.
Referring !

wheels of a portion of the device, and Fig.

more particularly to Figs. 1
and 2, the numeral 4 designates the driving
any suitable

United States, and |

| secondary
‘turbine

‘spider 7, carried by

the casing and the
| cured thereto, may be shifted to change

positions in the (i--

other or be

‘ner secured
16, which may be employed to

‘brake - affords
Totation of the _
‘means may be employed equally well. The

- hub end of the drum 15 carries cluteh mem-

To this driving shaft is |

: | - Specification of Letters Patent. Pai,ﬂ:_énté_d Nov. 15, 1910.
 Application filed October 21, 1908, Serial No. 458,871,

e

| 'key‘ed or otherwise attached a pf‘im‘ary tur-

bine wheel 5, or more particularly, a runner
centrifugal pump, adapted- to impart
velocity to the actuating hiquid, which flows

from the said primary ‘wheel to a secondary

) | arranged with the
primary wheel 5; and fixed against longitu--

wheel 6, concentrically

The
wheel 6 comprises a runner of 2
of the radial outflow type, but it
will be easily seen that a radial inflow type
turbine wheel or an axial flow type wheel
may be combined
The secondary wheel 6 is arranged -on g
a sleeve 8, which is ro-
tatably mounted on a sleeve 9y forming part
of the primary wheel and snugly fitting the
driving shaft 4. - S

A second secondary wheel 10 is arranged
concentrically with the primary and second-
ary wheels 5 and 6, and may be secured to
the inner side of a casing 11, inclosing also
the primary wheel 5 and the

dinal movement in relation thereto.

made of
two parts and provided with a hole 12,
closed by a plug 183,
casing may be filled with the. operating
liquid, such as water, alcohol, glycerin, mer-
cury, etc. The casing 11 is rotatably mount.-
ed upon the sleeve
a collar 14, adapted
to be engaged by an

shown in the drawings),

secondary wheel 10, se-

A

their positions relative to the primary wheel

[ =

2 and the secondary

wheel 6 may register with the inlets of the
passages of the secondary ‘wheel 10, when
desired, or may be brought out of their reg-
istering positions for a purpose to be de-
seribed. L -

A drum 15 is keyed or in any other man-
1 to the sleeve 8 of the secondary
wheel 6, and is provided with a band brake
arrest the ro-
tation of the secondary wheel 6. This band
one means. for arresting the
secondary wheel 6, but other

bers 17, adapted to engage the correspond-
ing clutch members 18, arranged on the
casing 11. -

. secondary-
wheel 6. This casing is preferably

through which hole the

8 and the driving shaft
4, and 1s provided with

60

65

with a primary wheel.
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operating lever (not -
by means of which
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wheel 6, whereby the
outlets of the passages of the. secondary
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~ the driving shaft 4, and a flange 23, carried
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rection in which the vanes of the wheels 5

The inner face of the drum 15 is tapered ’
at 19 to receive an annular tapered clutch

20, keyed to the sleeve 9 of the primary
wheel 5, and kept in engagement with the

tapered surface 19 by means of a spring 21,
bearing against a flange 22, arranged on

by the clutch member 20. The clutch mem-
ber 20 is furthermore provided with a col-
lar 24, adapted to receive an operating le-

ver (not shown in the drawings). ,. |

The casing 11, that is the driven member, l
may be geared with the device intended to
be driven in any suitable manner. -

The vane curvature of the primary wheel
5 and the secondary wheel 10 1s the same, |
while theé vanes of the secondary wheel 6
are bent in a direction opposite to the di- |

and 10 run. The object of this arrange-
ment will be seen presently. o |

The operation of the device 1s as follows:
When it is desired to run the driven mem-
ber 11 ahead, that is in the direction of ro-
tation of the driving member 4, the clutch
member 20 is freed from the clutch mem-
ber 19, and the casing 11 locked to the sec-

- ondary wheel 6 by shifting the -casing 11
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" the driven member at the speed of the driv- |

driven member, the primary wheel 15 disen-

and thus engaging the clutch members 17
and 18. The secondary wheel 10 1s thereby
brought out of its registering -position with
the secondary wheel 6, and the liqud, to
which energy has been uiparted in the cen-
trifugal runner 5, passes into the secondary
wheel 6, to which 1t yields up almost the |
whole of its energy and rotates the same in
the direction of rotation of the primary
wheel 5. The energy, still remaining in the |
liquid, enables it to flow back through the |
casing to the inlet side of the wheel 5 to
follow again the described. circle.

To attain the high speed, that 1s to rotate

ing member, the casing 1s locked to the sec-
ondary wheel 6, by means of the clutch
members 17 and 18, and then the secondary
wheel 6 1s locked to the primary wheel by
means of the clutch members 20 and 19,
whereby the driving shaft i1s positively en-
gaged by the driven member. '
To reverse the direction of rotation of the

gaged from the secondary wheel 6, by dis-
engaging the clutch members 20 and 19,
then the casing 11 is shifted, whereby the
casing 1s disengaged from the secondary
wheel 6 and the passages of the same coin-
cide with the passages of the secondary
wheel 10, and finally the brake band 1s ap-
plied to the drum 15 so as to hold the sec-
ondary wheel 6 against rotation, which acts
now as a guide for reversing the direction
of the liquid, flowing thereto from the pri-
mary wheel, and directing the same to the
secondary wheel 10. Thus the latter will be |

975,795

rotated in a direction opposite to the direc-
tion-of rotation of the primary wheel 5, ow-
ing to the direction of the vane curvature of
the wheel 10 relative to the primary wheel 5

and the guide-wheel 6. _ _

In order to arrest the rotation of the
driven member, the casing is disengaged
from the secondary wheel 6 by shifting the
same into the position which it occupies for
the reverse direction, and the brake band 1s
brought out of operation. |

It will be thus seen, that when the parts of
the device are in the positions for the high
speed, that is when all the parts are locked,
it necessitates only the movement of one or g¢
two levers to cause the driven member to
run in the ahead or reverse directions or to
be 1n its neutral position. , B

A modification of the device is shown in
Fig. 8 of the drawings, in which the driving 385
shaft is indicated at 25, and carries the pri-
mary wheel 26, causing the liquid to flow
horizontally through the secondary wheel
27, arranged in the casing 28. The second-
ary wheel is of the axial flow type. A sec-
ond secondary wheel 29 is carried by a
spider 30, having a sleeve 31, shiftably
mounted upon the driving shafit 25. In a
similar manner the casing 28 may be shifted
in the direction of its longitudinal axis. 95
The casing may be locked to the secondary
wheel 29 by means of the clutch members 32,
engaging the clutch members 33, arranged
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on the spider 30, and may be locked with

the primary wheel 26 by means of the taper- 100
ing surface 34, adapted to engage the taper-
ing surface 35 of the primary wheel. A
brake band 36 may bhe applied to the casing
in order to arrest the rotation of the second-
ary wheel 27. |

The operation_of the -device 1s obvious

105

from the foregoing description.

L ]

In the ahead direction the primary wheel
and the secondary wheel 27 are disengaged,
and the secondary wheel 29 locked to the
casing. For obtaining the high speed, the
primary wheel is locked to the casing and
the casing to the secondary wheel 29. To re-
verse the direction of the driven member 31,
the primary wheel is freed from\the casing
and the secondary wheel 29 shifted so that
the passages of the same register with the
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passages of the secondary wheel 27, which

Jatter is held against rotation by means of

the brake band 36. The neutral position 15 120

obtained by freeing the secondary wheel 29

from the casing and disengaging the band
36 from the same. |

It will, of course, be understood that many
minor changes may -be made 1n the construc-
tion and arrangement of the several parts
without. departing from the spirit and scope
of the present invention. '

What I claim i1s: |

1. In a hydraulic power transmitting ap- 130
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paratus, the combination with a
turbine wheel, of a plurality of secondary
turbine wheels adapted to rotate 1ndepend-
ently of each other and of said primary
wheel, and means for locking together all of
said wheels or some of said wheels at will.
2. In a hydraulic power transmitting ap-
paratus, the combination with
turbine wheel, of a plurality of Secondary
turbine wheels adapted to rotate independ-

primary

ently of each other and of said primary

wheel, means for locking together all of said

- wheels or some of said wheels at will, and
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means for arresting the rotation of one of
sald secondary wheels to reverse the direc-
tion of rotation of another of said secondary
wheels. | o

8. 1~ a hydraulic power transmitting ap-
paratus, the combination with a driving

member, of a driven member, a primary tur-

bine wheel secured to said driving member,
a secondary turbine wheel attached to said
driven member, a second secondary turbine
wheel interposed between said primary and
said first secondary wheel, and means where-

by the operating liquid is directed through

the passages of said interposed secondary

wheel or through the passages of both of
sald secondary wheels at will.

4. In a hydraulic power transmittine ap-

- paratus, the combination with a driving

member, of a driven member, a primary tur-
bine wheel secured to said driving member.
a secondary turbine wheel attached to said
driven member, a second secondary turbine
wheel interposed between said primary and
sald first secondary wheel and adapted to be
locked to said driven member, means for ar-
resting the rotation of said interposed sec-
ondary wheel at will, and means whereby the
operating liquid is directed through the pas-
sages of said interposed secondary wheel,
whereby the driven member rotates in the
direction of rotation of the driving member,
or directed through the passages of both of
sald secondary wheels, whereby the rotation
of the driven member is reversed relatively
to said driving member when the interposed
secondary wheel is locked against rotation.

5. In a hydraulic power transmitting ap-
paratus, the combination with a drivine

. member, of a longitudinally shiftable driven

55
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member, a primary turbine wheel secured to
sald driving-member, a secondary turbine

wheel attached to said driven member, a sec-

ond secondary turbine wheel interposed be-
tween said primary and said first secondary
wheel, means adapted to lock said second-
ary wheels together, whereby the driven
member 1s rotated in the direction of rota-
tion of the driving member, means for ar-
resting the rotation of said inteyposed sec-
ondary wheel, and means producing the lon-
gitudinal movement of said driven member,
whereby the passages of the said secondary

a. primary

—

ey

8

wheels register, reversing thus said driven
member when “said ‘interposed secondary -

wheel is locked against rotation.

. 6. In a hydraulic power transmitting ap-.

paratus, the.combination with a driving 70

member, of a driven member, a primary tur-
bine wheel .secured to said driving member,
a secondary turbine wheel attached ito said

wheel interposed between said primary and

said first secondary wheel, coacting eclutch

members .on said primary and said inter-
posed secondary wheel, and cobperating
clutch members on said interposed second-
ary wheel and said first secondary wheel,
substantially as specified. o .

7. In a hydraulic power transmitting ap-
baratus, the combination with a driving
member, of a driven member, a primary tur-
bine wheel secured to said driving member,

a secondary turbine wheel attached to said’

driven member, a second secondary turbine

‘wheel interposed between said primary and

sald first secondary wheel, coacting clutch
members on said primary wheel and said in-
terposed secondary wheel, codperating clutch

members on sald interposed secondary wheel

and said first secondary wheel, and means

for arresting the rotation of the interposed

secondary wheel. : o
8. In a hydraulic power transmitting ap-

-paratus,the combination with a driving mem-
ber, of a longitudinally shiftable driven mem--
‘ber, a primary turbine wheel secured to said

driving member,a secondary turbine wheel at-

tached to said driven member, a second sec-

ondary turbine wheel interposed between said

primary wheel and said first secondary wheel,

means tor locking the interposed secondary
wheel against rotation at will, coSperating
clutch members on said primary wheel and
said interposed secondary wheel, coacting
clutch members on said interposed secondary
wheel and said longitudinally shiftable
driven member, whereby, first, the driven
member 1s positively driven by the driving
member when both series of clutch members
onh said interposed wheel are engaged by
their respective coacting clutch members,
second, the speed of the driven member is
equal to zero when the same is shifted so
that its clutch members are disengaged from
the clutch members of the interposed wheel
and the latter is allowed to rotate freely,
third, the driven member is driven ahead
when the same is locked to the interposed
wheel and the primary wheel freed from
the latter, and, fourth, the driven member
1 reversed when all the clutches are disen-
gaged and the interposed wheel is locked
against rotation.

9. In a hydraulic power transmitting ap-

paratus, the combination with a driving

member, of a driven member, a primary tur-
bine wheel secured to said driving member,

| driven member, a second -secondary turbine

75

80

85

90

9 5 N

100

105

110

115

120

130



4 . | 075,706
a secondary turbine wheel attached to said ! bine wheels, one of said secondary whéels
driven member, and a second secondary ;| being connected to and .the other bein

- wheel independent of said first secondary | adapted to be operatively connected to sai
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to be operatively connected to said driven

wheel and adapted to be locked therewith at | driven member, one of said wheels being

10

will. adapted to be shifted with said driven mem-

10. In a hydraulic power transmitting ap- | ber, 'and means adapted to arrest the rota-

member, of a driven member, a primary tur- | by the direction of rotation of said driven
bine wheel secured to said driving member,
two secondary turbine wheels, one of which
is connected to and the other being adapted

member when said driven mempber is shifted

|
paratus, the combination with a driving l tion of one of said secondary wheels, where-

i

register. | o
member, and means adapted to arrest the | %3 Ina hydraulic power transmitting ap-
rotation of one of said secondary wheels, | paratus, the combination with a driving
whereby the direction of rotation of the | member, of a longitudinally shiftable driven
other and thus of the driven member is re- | member, a primary turbine wheel secured to
versed relative to the driving member. ‘said driving member, two secondary turbine

11. In a hydraulic power transmitting ap- | wheels having different vane curvatures, one
paratus, the combination with a driving | of the same being adapted to be shifted with
member, of a driven member, a primary tur- | said driven member, and means adapted to
bine wheel secured to said driving member, | arrest the rotation of one of said secondary
two secondary turbine wheels having dif- | wheels, the non-shiftable secondary wheel
ferent vane curvatures, one of said secondary | serving for the ahead direction of the driven
wheels being connected to and the other be- | member and being also adapted to serve as
ing adapted to be operatively connected to | a guide wheel to reverse the direction of ro-
sald driven member, and means adapted to | tation of the other secondary wheel when the
arrest the rotation of one of said secondary | rotation of the guide wheel is arrested and
wheels, one of said secondary wheels serv- | the other is shifted so that the passages of
ing for the ahead direction of the driven | the same register with the passages of the
member and bemg also adapted to serve as | non-shiftable secondary wheel.

‘a guide wheel for the reverse direction when | Signed at New York, in the county of

the rotation of the same is arrested. | New York and State of New York, this 19th
12. In a hydraulic power transmitting ap- | day of October, A. D. 1908.

paratus, the combination with a driving _ CARLTON R. RADCLIFFE.

member, of a longitudinally shiftable driven Witnesses: ,

member, a primary turbine wheel secured to Hexnry L. FRIDENBERG,

sald driving member, two secondary tur- ! S16MUND HERrzoe.

member is reversed relative to the driving

so that the passages of the secondary wheels
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