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Patented Apr.

" My invention: relates to: hydraulic transmis<

sions:and more particularly to‘that type in'which

power is transmitted by ‘circulating & working:
fluid ‘between ‘s driving memiber’in‘the form of a
pump-or<impeller and & driven'member-arranged
as @ turbine part or runher. Lo

- Briefly, my-improved transmission embodies -

pair of fluid eircuits: defined by ¢ooperating in-=
peller-and: furbine elenments which's viso related
that:.the:hydfaulic: thrust ssefiup: e girculty
chambér:issubstantially “équaloan ite o'
the ‘thrust ‘ereatéd=in" the-oth 16 sothu
avolding any’necessitycforsproviding a° separate
thrust:bearing:to: absorb:ithis load. In such®
vices, the working flufd:ordinarily:doe not:
pletely’:fill the:machine:when-at’res atrd 1678
important:to;provide: some-means:fa ving:
the mass of:air over:the fluld; khown as deaes
ing:the transmission;:shortly:after the beginni]
of operation. : .
= Tk ds, therefore;-one:objectzof smyinventio!
arrange-the;parts-of; the:transmission for:rapid
deaerationand -8 directed:movement:and ;goljec
tion:of the;:& in -aucportion of:thecapparatils
temperature expansion-of thefluid:rr S ;
A further; object:-is:tof provide: for: pressure
etween the fluid:chambers:andto
70l oty between: the! streams
.clement; ward” the

[£2)

e

bjects: of :myrinventiorn:
owing:specification;:refers
ompanying:drawings,

2. 315  section slong the-line 22

locking in the direction of the;arrows:3;=and
showing the disposition of the vanes in a runner.

Fig-4/is.an:enlargedssection along the line 4—4&
_in Fig. 2, looking in the direction of the arrows, _

and showing one of the fluid circuits in an im-
peller. ’ B

Referring to Fig. 1 of the drawings, the nu-
meral 10 designates generically & driving mem-

ber, which may take the form of a fiywheel, as.
shown, or may be simply a shaft or any ofther

s @ cushion oz compensate for 2
Yo g By

- serews427and &~ : ,
thie impeller: #1>by:cap screws 14 which:are
5 - ranged~in calternatingv relationz withint

cured to one face ofthi

Twin Disc Clutch Qogw! Rach

condiimpeller:13 is.securedito:

he::

- gérews 12saroufid the:periphery oftheé'impellétzi3:

15 viewed:

motrted:ins
.. transmission
v maﬁ:s:be::bolted«ztoxdrhe~s¢rankc‘.asgaoﬁzthé;:engine:r,mf
‘whith:thefiywheek18 is:attached: i

. metrically disposed

. 18and:each ruritiér :isapmvidedimth}tza/ltematfng
" .vanes:2 ‘and:28: corresponding:io

Wi shaft:22i-and sthe’ opposed=fac
41 49

50

{6 around thertmpellér bl

i thé p‘e:iphei'y;aot:sthevzimpelleﬁ;’rLL;a

" t9:Droject fromi theinmipeller:
‘sages! withrtheselvanesan
“pellér: areiformed: by anban
’I‘zdl!he:::cexitﬁtafzpdrtiomoi.&tiézimgenera;l f:is axially:
boré tb:reheivé:'arhau’ibeianing}a%:,and’fjomnaléd»' )

.. communication:witl

--iProjecting from:the principal wallof:the: im&

 peller:di toward:the right;2assviewedriniFigraly
i§g iplurality: 1 ‘
10 z’iltematmgsiifelatibﬁ:_’tozsimﬂambuté’shdrteit} vaneés:

of.vatés {5:whichiare disposéd in

In #ceordance with:
accepted: practice; i the vanesil§: andyi§-are fiat

f

a:iidfa‘reifadiaﬁllwdi‘SﬁO“semaroundz,thex!mpeller:.ands
irtermediate::portionss of itheir: right:edges;. as

4n: Fig. i1 a0arer connected:-by.ia

: ii gpluralitysoforadial: |
swhosesoutlétssare:located réund
fid thesinlets

thereof:c-Similat; vanes::t8iand
indysimilar pass
the wall:of :the -im=;
nularshrond<203

radlally inward:

higds oneendoof aedrivens shaft: 22
journaled dn-aithrust hearings 23:
< Housing: 26swhichseneloses the
andiwhich;dn the mresentiinstance;

7 sy vodd fadd
%5 A;painsofaturbine runners:257and:26;aressym:
between theiimpeHers:klzand

] theximpeller
vanes:ii§rand:48, respectivély;rand’ thes férmer
vanes -aterconnected thys-as shroud29:to: thereby.
sof “fuidiipassages: i THe cfluid

formi s vplubalitys

. passegesinither impeltér =@ndreiifiner? 25>¢0%
" operate to form
0 cuits, and similar circuits are formedibétween -

. theimpeler:#3.and

fluid turbinestransinissionieir

‘he:runther 261D Each rinder
that isikeyed to the .
es5 0ficf :
diské-may be'spaced or:recessed foiformiiariianmu
Ieriipassage: 34 whichs cofineectsather peripheral
space:32 arolind:thelrurners ithrshort passages:
$3:in’ éachiiof the:fuhnerssths
teseivolr:38:that exténds
around the hubs 30 between the impellers i{ and
§3 and inwardly of the fluid circuits to which ref-
erence has already been made. Communicating
openings 35 in the runners 25 and 26 provide a
pressure’ equalization passage between the fluid .
circuits of the transmission. The passages 35
are not in commynica.tion with the annular pas-

is:provided:iwithea:ihubs 3!1':




2 .
sage 31 and separation thereof may be accom-
"plished by forming & number of suitable bosses
352 on each runner which abut as Indicated in
Fig. 1 and through which the aforesaid passages
35 are drilled. Packing 36 is disposed around
and between the shaft 22 and the impeller {3,
and other packing 37 closes the central opening
through the impeller {1, thus completely sealing
the reservoir 34, ] .

In describing the operation of my improved
transmission, it will first be assumed that the
apparatus Is at rest and partially or almost com-

¢

10

pletely filled with any desired working fluid, such. .

as oil or water,

‘Accordingly, there will be a
mass of alr in the upper portion of the apparatus -

above the surface of this fluid and it is necessary -

to shift the position of this air to secure the
maximum eficient operation of the transmission;
When the impellers 11 and I3 begin to rotate,
the runners then being stationary, the pressure
* in the space 32 is lower than that in the fluid
-circuits. The working fluid is discharged by cen-
trifugal action from the delivery ends of the
fluid passages in the impellers into the fluid pas-
sages of the runners where the pressure and
kinetic energy created and stored in the fluid
by the impellers are converted into a motion of
rotation. Similar fluid is also discharged into
.the space 32 to thus drive the air radially in-
ward through the passage 31 into the reservoir
34 where it Is liberated. Within a short time
after the beginning of operation, the mass of
alr has collected around the hubs 29, while ‘the
heavier working flutd is maintained by centrifugal

action in an annular zone within which the vanes

of the impellers and runners operate.
8ince the transmission circuits in the apparatus

20

30

are located so that the fluid streams delivered

by the impellers are directed oppositely and to-
ward each other, there is no thrust between the
impellers and the runners that requires the use
of a separate thrust bearing. Thrust reactions
from the load are transmitted through the. bear-
ing 23 to the housing 24. Moreover, the. provi«
slon of the passages 3§ provides a simple method
of equalizing pressure between the circuits that
may be due to variations in the casting diameters
of the parts and other imperfections, R
It will be particularly noted that although the
streams delivered by the impellers are directed
toward each other, these streams are so ¢onfined
that they are forced only against the.runners,
so that no energy. is lost by direct impacting of
the streams on each other. - S el e
Easy, rapid and complete filling of the- fluid
transmission circuits of the apparatus-1s ef.
fected due to the fact that these -circuits -are
located radially outward of the -reservoir-space
34, so that full use can be made of centrifugal
action for filling these circuits when the. trans-
mission begins cperation. L
I claim: . . L
1. In a hydraulic transmission, the combina~
tion of a casing having a pair of axially spaced
impellers formed therein in facing relation, a
shaft in the casing coaxial with the impellers,
and a pair of oppositely facing runners mounted
-on the shaft in abutting relation, the impellers
and runners coacting to form a pair of liquid

working chambers and there beng a peripheral

40

45

- shells,

50

o

..enclosed

_ between

; the circuits,

2,240,270

Space between the chambers and casing, the abut-
ting portions of the runners forming a wall
that defines with the casing a pair of reservoirs
and the abutting surfaces of the runners be- .
ing recessed to form a deaerating passage con-
necting the space and the reservoirs and through
which air is driven to the reservoirs during the
early stages of operation. o
2. In‘a hydraulic transmission, the combination
of a casing having a pafr of axially spaced im-

. pellers formed therein in facing relation, a shaft

in the casing coaxial with the impellers, and
wall ‘means extending from and encircling the

_shaft and having on opposite sides adjacent the
. _peripliery théfeof a pair of oppositely facing run-
‘ners, the impellers and runners coacting to form
& pair of liquid working chambers and there be-
. Ing a peripheral space between the chambers and

casing and the wall means forming with the
casing & pair of reservoirs located inwardly of
the. chambers, the wall means having a de-
aerating passage connecting the space and the
reservoirs and through which air is driven to
the reservoirs during the early stages of oper-
ation. .

3. In a hydraulic transmission, the combination
of a casing having a pair of axially spaced im-
pellers formed therein in facing relation, a shaft
in the casing coaxial with the impellers, and
a pair of oppositely facing runners mounted on
the shaft in abutting relation, the impellers and
runners coacting to form a pair of liquid work-
ing chambers and there being a peripheral space
between the chambers and casing, the abutting
portions of the runners forming a wall that de-
fines with the casing a pair of reservoirs located
inwardly of the chambers and the abutting sur-
faces of the runners being recessed to form a
deaerating passage connecting the space and 'the
reservoirs and through which air is driven to
the reservoirs during the early stages of oper-
ation, .. o : :

. 4: A hydraulic transmission comprising a casing
enclosing.a pair of fluid turbine - transmission
circuits each composed of & pair of cooperative
a peripheral space being included between
the casing and shells, a shaft coaxial with the
casing, and wall- means extending from and en-
circling the shaft and connected to the inner-
most pair of shells to form with the casing a
pair of reservoirs located Inwardly of the circuits,
the wall means having a deaerating passage con-
necting the space and the reservolrs and through
which air is driven to the reservoirs during the
early stages of operation.-

-:5. A hydraulic: transmission comprising a cas-
ing enclosing a pair of fluid turbine transmission
circuits each composed of a pair of substantially
cooperating shells, a shaft coaxia] with
the casing, a.peripheral space being included
the casing and shells, wall means extend-
ing from and encircling. the shaft and connected
to the innermost .pair of shells to form with the
casing a pair of reservoirs located inwardly of
and conduit means connecting the
Space and the . reservoirs ang through which
alr i8 driven .to the reservoirs during the early
stages of operation. .
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