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8 Claims.

Our invention relates to hydraulie transmis-
sions and more pariicularly to one that is

-Specially designed for use with supercharging
blowers for internal combustion engines. :

Considerable difficulty has been encountered
heretofore with siraight gear fransmissions he-
tween the engine and -supercharger because of
their rigid and inelastic nature, the invoived
shafting being twisted to such an extent quring
sudden increases or decreases in the engine speed
‘that it is frequently sheared.

‘We have ascertained that a hydraulic coupling
will serve' as an efficient and elastic connection
under the foregoing circumstances provided that
some means are employed o by-pass the drive
around the coupling at speeds considerably low-
er thar the most effective transmitiing speed of
the coupling, such as when the engine is being
crenked. Under fhese eonditions, the speed of
the engine is only a fraction of its normal speed

-so that if 2 hydraulic coupling provided the con-

nection to the supercharger, the slip in the cou-
pling would be so great that the supercharger
would be rendeted ineffective for iis primary
purpose. : .-

. It is therefore the principal object of our in-
vention to devise a supercharger driving mecha~

-
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Fig. £ is a sectional elevation showing a modi-
fied form of our ffansmission which utilizes a
plznetary system of gearing. o

Referring to Fig. 1, the numeral {0 designates
an internal combustion engine which may be of

the gaseoline or Biesel type and which is provided

with the wsual cam shaft i having agtached
thereto a pinion {2, This pinion, as hereinafter
deseribed, is drivably connected to the super-
charger {2 by means of a system of gearing in-
dicated by the numeral 14§ and a hydraulic cou-
pling £§, the gearing and coupling combination
more particularly constituting our -invention.
Feor purpose of illustration, the supercharger i3
is indicated as being of the Roots blower or posi-
tive displacement type and the transmission
referred to is connecied to-one of the rotors of
the supercharger. Air delivered by the super-
charger passes into an intake pipe 16, in the case
of a Diesel engine, while for gasoline engines

. air may be delivered to the engine cylinders in
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nism which embeédies a hydraulie coupling -

through which the drive is effected over one pre-
determined range of speed of the engine and a
gear train which transmits the drive directly
to the supercharger over a lower
gine speed. . -
A further object is to devise & iransmission of
the character indicated wherein the drive
through the gear train is automatically thrown
into or out of operation at a predetermined en-
gine speed. : ’ -
These and further objects of our invention
will be set forth in the following specification,
reference being had to the accompanying draw-
ings, and the novel means by which said objects
are effectuated will be definiiely pointed out in
the claims. .
In the drawings: -
Fig. 1 is an elevation
equipped, infernal combustion
our improved hydraulic transmission applied
thereto. o
¥ig. 2 is an enlarged, sectional elevation of the
transmission as viewed in Fig. 1. -
- Hg.3isanénlalged,secﬁpnalongtheline
Hinﬁg.zshow!ngaﬁeewheeﬁng OT OVer-
running chitch connection that forms an im-
. partant part of our invention, -

range of en-
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, ' 45
of a supercharger -
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any of the ways now commonly employed in the
art. Our invention is not restricted to the type
of supercharger stated, but may be just as easily .
applied fo 2 cemfrifugal blower. Moreover, - our

ission may be driven directly by the en-
gine crank shaft instead of the cam shaft.

The form of our invention which is shown
more or Iess diagrammatically in Fig. 1 is more
particularly illustrated in Figs. 2 and 3 to which
reference will now he made. The cam shaft pin-
jon #2 meshes witk a gear 17 that is keyed to a
countershaft 8, whose opposite ends are jour-
naled in bearings 18 and 20 that may be support-.

5 €d by any comvenient portion of the engine bloc,

Also keyed to the shaff {8 is a pinjon 21 that
meshes with 2 gear 22 secured to a.shaft 23 and’
keyed to this shaft is an impeler 24 baving the
usual radial blades 25. The impeller is located
in operative relation to a runner 26 having
biades 27 that ave similar to the blades 25. The ]
impeller and runner together constifute the hy-
draulic coupling element of our improved trans-
mission, and the Iatter is generally indicative
of any fivid turbine transmission circuit. Simce
deviees of this character are well known in the
art, they are not. specifically illustrated or ‘de-
scribed. ‘The runner 26 is coaxially bored to re-
ceive a bearing 28 in which one end of the shaft
23 is journaled while the opposite end of. this
shaft is journsled in a bearing 29 carried by a
convenient part of the engine. A pinion 39 is
secured f{o the runner 26 and is also keyed to
2 shaft 3f which is axially aligned with the shaft
22 and connected to one of the supercharger
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rotors (not shown). The pinion 30 is drivably
connected through a gear (not shown) to the
other rotor. Since the internal construction of
this supercharger is well known it has not been
illustrated in the drawings.

The runner 26 surrounds the impeller 24 and
so constitutes a housing for the coupling and
secured to the runner adjacent the gear 22 is a
gear 33 which is coaxial with the shaft 23 that
is journaled freely thereon or in spaced relation
thereto. The gear 33 meshes with a pinion 34
which surrounds a clutch sleeve 35 that is se-
cured to the shaft 18. Interposed between the
adjacent surfaces of the pinion 34 and sleeve 35
is a plurality of rollers 36 which are circumfer-
entially spaced around the sleeve 35 and which
operate in channels or slots 37 defined by the
mentioned surfaces. Movement of these rollers

in a clockwise direction relative to the sleeve 85, .

as viewed in Fig.' 3, is prevented by means of
shoulders 38 formed on the sleeve. When this
sleeve is rotated in a clockwise direction, as
viewed in Fig. 3, the rollers 36 are moved out-
wardly along the surfaces 38 to establish a

clutching connection with the internal surface.

of the pinion 34. The arrangement thus de-
scribed, therefore, constitutes a free wheeling or
overrunning cluich connection between the pin-
ion 34 and sleeve 35 for a purpose presently dis-
cussed. This clutch is only diagrammatically
illustrated in the drawings and it will be under-
stood that any of the usual spring arrangements
may be employed to insure positive engagement
of all the rollers.

-In describing the operation of our improved
transmission, it will be assumed that the cam
shaft {i rotates counterclockwise when viewed
in the direction of the arrow 5 in Fig. 1. When
the engine is operating over its normal working
range, the drive of the supercharger (3 is ac-
complished through the gear 11, pinion 21, gear
22, shaft 23 and the hydraulic coupling 25 to the
pinion 30.- Under these circumstances,- the
clutch rollers 36 will occuy the positions gen-
erally shown in Fig. 3, or in other words, the
pinion 34 overrides the rollers 36, so that direct
gear drive to the runner 26 is interrupted.

However, at relatively lower speeds, than those
indicated, such as when the engine is being
cranked, the slip in the coupling is so great that
it is necessary to provide a direct gear driving
connection to the supercharger in order to in-
sure an adequate output of air. Under these
conditions, the rotation of the sleeve 35 relative
to the pinion 34, i. e., in a clockwise direction,
as viewed in Fig. 3, causes the rollers 36 to move
outwardly along the surface 39 to establish a
clutching engagement with the pinion 34 and
hence a direct_gear connection to the runner 26
and thence to the pinion 30.

The change from coupling to gear drive and
" vice versa is accomplished automatically in re-
sponse to changes in speed of the power source.
The free wheeling connection can be designed
to provide for any per cent of slip in the coupling
before the free wheeling connection again en-
gages. This feature is a matter of design that
will vary with operating conditions and hence it is
unnecessary to establish any definite limits in
this respect. In one particular instance, the free
wheeling connection was designed to accommo-
date a 15 per cent slip.

In Fig. 4 is illustrated a modified arrangement
of our improved transmission which embodies a

- thereto ~is an impeller 42,
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planetary system of gearing. In this modifica-
tion, the cam shaft pinion 12 meshes with a gear
40 which is keyed to a shaft 41 and secured
An internal gear
43 'is secured fo one side of the impeller and
meshing with this gear is one or more planet
pinions 44, each of which is rotatably mounted
upon a stub shaft 45 that is secured to an annular
cover 46 forming a part of a hydraulic coupling
41.. The cover 46 is attached to a runner 48
which is located in cooperative relation to ‘the
impeller 42 and is coaxially bored to receive a
bearing 48 in which is journaled one end of the
shaft 41 while the opposite end is journaled in a
bearing 50 that may be carried by any convenient -
portion of the engine., A pinion 51 is secured to
the runner 48 and is also keyed to a shaft 52
that is axially aligned with the shaft 41 and is
connected to one of ‘the supercharger rotors
(not shown). The pinion §1 corresponds to the
pinion 38 in Figs. 1 and 2 and it will be under-
stood that the former is drivably connected to
the other rotor of the supercharger.

Freely. journaled on the shaft 41 is a brake
sleeve 53 formed at one end as a sun gear which
meshes with the pinions 44 and at the opposite
end is encircled by a ring 54 fast on a part 55
which may be a bracket or other support secured
to the engine block. Disposed between the pe-
riphery of the last noted portion of the sleeve 53
and the inner surface of the ring 54 is a plurality
of brake rollers 58, it being understood that the
sleeve §3, ring 54 and roller 56 constitute a one-
way brake that may be arranged in a manner

" similar to that illustrated in Fig. 3 with the sleeve .

53 corresponding to the sleeve 35.

When the engine is operating over its normal
working range, the supercharger is driven
through the coupling 417, since the drive under -
these conditions is transmitted by the gear 40,
shaft and coupling 47 to the pinion 51. At this
time, the rollers §6 occupy positions correspond-
ing to those indicated in Fig. 3 and the pinions
44 rotate freely on their shafts 45 and move
around the teeth on the sleeve 53. However, at
cranking speeds or at relatively lower speeds
than those indicated in the normal working
range, the rotation of the impeller 42 causes the
pinions 44 to move the brake sleeve 53 to a sta-
tionary position and thereafter the pinions 44
roll around the teeth on the sleeve 53 and estab-
lish a positive gear drive to the cover 46 and
thence to the pinion 51. .

It will be understood that the hydraulic cou-
pling portion of our transmission may include
any number of working circuits and also that
our transmission is not restricted to the particu-
lar type of coupling illustrated since the latter
is intended to generally denote any type of fluid
turbine transmission circuit. Moreover, our in-
vention is not restricted to use with a super-
charger since the latter is to be generically re-
garded as any load, while the engine {0 consti-
tutes any source of power.

We claim:

1. A hydrautic transmission for connecting a

_source of power and a load comprising a shaft,

an impeller secured to the shaft, an internal gear -
rotatable with the impeller, a runner having a
shell surrounding the impeller and gear, the im-
peller and runner constituting the hydrautic por-
tion of the transmission, planet pinions meshing
with the gear and rotatably connected to the
shell, a gear freely journaled on the shaft in
mesh with the pinions, and a one-way brake con-
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nection between the last named gear and a fixed
part of the transmission whereby. the drive is
automatically shifted from the gear to the hy-
draulic portion at a predefermined speed of the
source.

2. A power {ransmission for connecting driv-
ing and driven shaffs comprising a hydraulic
coupling having an impeller secured to the driv-
ing shaft and & runner secured to the driven
shaft, planetary gear means between the im-
peller and runner and having planet pinions car-
ried by the runner, and means coupled to the
pinions including a one-way brake for providing
a mechanical drive between the 1mpeller and
runner.

3. A power transmission for connectmg driv-
ing and driven shafts comprising a hydraulic
coupling having an impeller secured to the driv-

10

15

ing shaft and a runner secured to the driven -

shaft, planetary gear means providing a me-
chanical drive between the impeller and runner

20

and having planet pinions carried by the runner, -

a sun gear freely mounted on the driving shaff

in mesh with the pinions, and a one-way brake

coupled to the sun gear.

4. A power transmission for connectmg driv-
ing and driven -shafis comprising a hydraulic
coupling having an impeller secured to the driv-
ing shaft and a runner secured to .the driven
shaft, a shell secured to the runner in enclosing
relation to the impeller, planetary gear means
providing a mechanical drive between the im-
peller and runner and having planet pinions car-
ried by the shell, 2 sun gear freely mounied on
the driving shaft in mesh with the pimc)ns{{and a
one-way brake coupled to the sun gear.

5. A power transmission for connecting driv-
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ing and driven shafts comprising a hydraulic cou-"

pling having an impeller secured to the driving
shaft and a runner secured to the driven shaff,
8 gear annulus secured to the impeller, a shell

40

3.

secured to the runner in enclosing relation to
the impeller, planet pinions carried by the shell
in mesh with the gear annulus,:a sun gear freely
mounted on the driving shaft in mesh with the
pinions, and a one-Way brake coupled to the
sun gear.

6. A power transmissmn for connecting driving
and driven shafts comprising a hydraulic cou-
pling having an impeller member secured to the
driving shaft and a runner member secured to

the driven shaft, planetary gear means between -

the members and having planet pinions carried.
by one of the members, and means coupled to the
pinions including a one-way brake for providing

“a mechanical drive between the members.

7. A power transmission for connecting driving
and driven shafts comprising a hydraulic cou-
pling having an impeller member secured to the
driving shaft and a runner member secured to
the driven shaft, planetary gear means between
the members having planet pinions carried by
one of the members, a sun gear freely mounted
on the driving shaft in mesh with the pinions,
and 2 one-way brake coupled to the sun gear,

8. A hydraulic transmission for connecting &
source of power and & load comprising & shaft,
gn impeller element secured to the shaft, an in-
ternal gear mounted on the impeller concentric |
with the shaft, & runner element, the impeller

_and running elements constituting the hydraulic :

portion of the transmission, pinions meshing with
the gear and rotatably connected to the runner
element, a gear freely journaled on the shaft in
mesh with the pinions, and a one-way brake con-
nection between the last named gear and a fixed
part of the transmission whereby the drive
is automatically shifted from the gear to the hy-
draulic portion at a predetermined speed of the
source.
. ROBERT M. SCHAEFER.
WILBUR F. SHURTS.



