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This invention relates to an -improved hy-

draulic transmission or fluid ‘drive in-which the
pitch-of ‘the blades of one of the rotors-can be
:changed to vary the -amount of -hydraulic- cou-

pling: between the drive and' driven rotors at will,
‘the primary-object of the invention being to pro-

vide an efficient and effective device of this-kind
-which is simple and relatively-inexpensive in con-

struction,  and is-especially, although not-exclu-

sively; adapted-for-use in-automotive vehicles and
‘thelike.

Another important object of the invention is

‘the: ‘provision -of a- device of the character -indi-
- cated above having a driven rotor having blades
~mounted for rotation on their axes connected to
manual means -Tor feathering these blades in:2

mantier to increase or reduce at will the amount
of fluid coupling between the drive rotor-and the

driven rotor, thedriven rofor being arranged in a

casinig having conduit means for by-passing back
" to the zone of the driven rotor the hydraulic fluid
. acting: upon -and passing -the ‘driven rotor, where-

by interference by such fluid with the action of
“the driven rotor-is eliminated or -substantially re-

duced and efficient -circulation of the fluid be-
--tween the drive and driven roétors-is premoted.

- Other important objects -and advantageous
-features 'of the invention will be apparent from

the - following description  and -accompanying

‘drawings, wherein for present. puiposes of illiis-
~tration only, a specific embodiment of the inven-

tion is set forth in detail.

In the drawings:

Figure 1 is a vertical longitudinal section,

Figures 2, 3 ‘and ‘4 are transverse vertical sec-
“tions-taken through Figure 1 on the‘lines'2—2,
3—3,-and-4—=4, respectively.

Referring in.detail -to the drawings, the nu-
‘mieral '5-generally - designates the casing of “the
illustrated device, comprising an infermediate
section 8, a front section 6, and a rear section 71,
the interinediate section having lateral flanges 9,
-9 which are secured to lateral flanges 10 and {|
-on. the front and rear sections, respectively, by
"means of bolts 12, as shown in'Figure‘l.

The cup-shaped front and rear sections atre
substantially ssimilar, their end walls {3 having
axisl shait openings {4, with fluid seals 15 at the
outer sides thereof, and with anti-friction bear-
ings 16 and 17, respectively, seated in‘:annular
flanges 16’ and 17’, respectively, forming recesses
on the inner sides-of said end walls accommodat-
ing the heéarings.

The tubular intermedidte section 8 has a filling
opening in-its top-wall eloséd by a plug {8, and
forwardly of this an opening 19, closed by & fuid
‘seal 20, through which a feathering hand lever-21
passes into the interior of the casing, which is
pivotally mounted on a bracket 22 on the top of
the intermediate section.

‘Secured axially in the-forward end of the:in-
termediate section is the fluid turbulence reducer
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‘B by turning them correspondingly on their stems

39 and pins 44, so'as to reduce -and increase, cor-

2

-and guide 23, formed of flat métal' bar and having

the symmetrical sexfoil shape shown in Figure 3,
the foils 24 being enlarged and rounded at their
outer ends 25 where they connect with the inter-
mediate section wall, the portions 26 between the
foils being on a ‘circle whose diameter is larger
than that of the hubs-of the rotors as herein-

~after-described.

The front drive shaft 27 is splined on 1ts for-
ward end, as indicated at 28, for connection to
drive means (not'shown), such as an engine, and
is journalled in the front section bedring 16 and
its rear end 29 terimminates close to the guide 23,
and is formed with an dxial bore 38, in which
turns the reduced forward portion 31 of the
driven shaft 32.

The driven shaft 32 is ‘jourhalled in the rear
section bearirig 1T and has a thrust collar 33 en-
gaging this bearing, and a splined rear end 34
projecting rearwardly from the casing 5 for con-
nection to a driven element (not shown), suchas
thedrive shaftof an automobile.

Mounted on the ‘drive shait 27, as shown in

- Figure 1, is the drive rofor A comprising the hub

45 substantially occupying the space between the
bearing {6 and the fluid guide 23 and of sub-
stantial diameter, which is fixed to the shaft by

- suitable-means such as a set screw 38. Pitched

fan blades 37 are fixed on and radiate from the
hub 38 intermediate its ends, the cuter ends of
the blades 37 running -close to the sides of the
front casing section 6. .

-As shown "in:Figure 1, the driven rotor B :is

“lceated in the intermediate casing section 8 at

a-point intermediate its front and rear ends, and

-comprises a-plurality of fan or propeller blades

38 having axial stems- 39 journalled in radial

~bores 40 formed: in-the driven shaft-32, with pins
40

4t on their outer ends journalled in bores 42
formed in a flat-annulus or ring 43 which runs
close to-the wall of the intermediate section 8.
The stems 39 have radial arms 44 terminating-in

-ball and socket joints 44’ serving as swivel con-

nections with the rear ends of feathering links

45 45 which -extend forwardly of the driven rotor

B -substantially -parallel to the driven shaft-32.
‘The forward ends of the links 45 have lateral

~portions 46 joined to a ring 46’ seated -in and
~operatively engaging a peripheral groove or slot
47 in the cylindrical “shift block 48 which is

rotatably -and-slidably journalled on the driven

-ghaft:32 forwardly -of the driven rotor B beneath
“the-shift lever 21, the last having its lower end

operatively engaged in a groove 49 formed-in-a

~forward part of the block 48. By means-of this
-arrangement, rearward and forward swinging of
-the lever 2¢ will shift the block 48 forwardly and
‘rearwardly, respectively, along the shaft 32 and
-thereby reduce and -increase, respectively, the

piteh angle of the blades 38 of -the driven rotor
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respondingly, the amount of fluid coupling be-
tween the driven rotor B and the drive rotor A,
when the latter is turning and rotates and drives
the hydraulic fluid present in the casing 5 rear-
wardly against the driven rotor to cause its rota-
tion in the same direction. The fluid guide 23
being positioned directly behind the drive rotor
A permits free movement of the fluid as impelled
by the drive rotor A toward the driven rotor B,
but prevents undue surging of the fluid and
reduces the rotation of the fluid and causes the
fluid to move rearwardly against the driven rotor
B with a predeminantly rectilinear motion, by
reason of which the fluid pressure from the drive
rotor A is more immediately and effectively trans-
mitied to the driven motor B.

For the purpose of eliminating or reducing the
interference which the fluid moving beyond the
driven rotor B would otherwise have upon the
actionn of the fluid impelled by the drive rotor
A toward and against the driven rotor B, and
hence upon the efficient action of the trans-
mission as a whole, the intermediate casing sec-
tion 8, which like the front and rear casing sec-
tions 8 and 7 is cylindrieal in form, has crescent
cross section tubular conduits 58, 53 on opposite

sides thereof, and a single similar conduit 5f on

the bottom thereof, as indicated in Pigures 2
and 3, the opposite ends of these conduits open-
ing into the front and rear casing sections, which
has crescent shaped bulges 52 in their side walls
registering with these conduits. The conduits
50, 50 and 51, extending as they do the full
length of the intermediate section 8, as by-passes

enabling the fluid under pressure beyond the ::

driven rotor B to pass forwardly to the region of
the drive rotor A, without interfering with or
backing up the fluid impelled by the drive rotor
A toward the driven rotor B, while at the same
time supplying quiet fluid to the drive rotor A
at circumferentially spaced points adjacent to
the periphery of the rotor A.

What is claimed is: ‘

1. A hydraulic coupling comprising a eylindrical

casing adapted to contain a fluid therein, a rotat-~

able drive shaft arranged longitudinally of and
within said casing adjacent one end thereof and
having one end rotatably projecting through and
out of said one end of said casing for eonnection
to a driving element, a rotatable driven shaft ar-
ranged longitudinally of and within said casing
in end to end aligned relation with respect to
the other end of said drive shaft, and having its
adjoining end journaled in the adjoining end. of
said drive shaft and having the other end rotat-
ably projecting through and out of the other end
of said casing for connection to a driven element,
a hub positioned within said casing adjacent said
one end thereof and fixedly supported on said
drive shaft, a first group of blades fixedly ar-
ranged radially about said hub, a second group
of blades arranged radially about said driven
shaft, said driven shaft having radial sockets
formed therein, said blades of the second group
having reduced inner
sockets and each of said blades being mounteéd
on said driven shaft for rotation therewith, and
for oscillation: about an axis radially of said
driven shaft, a shift block slidably circumposed
about said driven shaft and mounted thereon
for movement toward and away from said second
group of blades, means operatively connected to
said block and each of the blades of said second
group for effecting the simultaneous oscillation
of said blades about axes radially of said shaft

ends journaled in the g
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upon the movement of said block toward and
away from said seécond group of blades to change
the pitch of said blades, and means exteriorly of
and pivotally connected to said casing for rock-
ing movement about an axis transverse of said
casing and having one end engageable with said
block for effecting the movement of said block
toward and away from said second group of
blades.

2. A hydraulic coupling comprising a cylin-
drical casing adapted to contain a fluid therein,
a rotatable drive shaft arranged longitudinally
of and within said casing adjacent one end there-
of and having one end projecting through and out
of said one end of said casing for connection to a
driving element, a rotatable driven shaft arranged
longitudinally of and within said casing in end
to end aligned relation with respect to the other
end of said drive shaft and having the end ad-
joining said drive shaft journaled in the adjoin-
ing end of said drive shaft and having the other
end rotatably projecting through and out of the
other end of said casing for connection to a driven
element, a hub positioned within said casing ad-
jacent said one end thereof and fixedly supported
on said drive shaft, a first group of blades fixedly
arranged radially about said hub, a second group
of blades arranged radially about said driven
shaft, said driven shaft having radial sockets
formed therein, said blades of the second group
having reduced inner ends journaled in the
sockets and each of said blades being mounted
on said driven shaft for rotation therewith, and
for oscillation about an axis radially of said
driven shaft, a shift block slidably circumposed
about gaid driven shaft and mounted thereon for
movement toward and away from said second
group of blades, an arm projecting transversely
from each of the blades of said second group ad-
jacent to and spaced from the inner end of each
of said blades, a longitudinally disposed link posi-
tioned adjacent to the inner end of each of the
blades of said second group having one end uni-
versally connected to the projecting end of the
adjacent one of said arms and having the other
end operatively connected to said shift block for
effecting the simultaneous oscillation of said
blades about axes radially of said shaft upon the
movement of said block toward and away from
said second group of blades to change the pitch
of said blades, and said casing having an open-
ing in its side wall, a resilient packing member
in said opening, a lever disposed through said
packing member and pivoted exteriorly of said
casing for rocking movement about an axis
transverse of said casing and having an inner end
engageable with said block for effecting the move-
ment of said block toward and away from said
second group of blades.
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