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ROTARY PUMP AND MOTOR HYDRAULIC
_TEANSMISSION

e, Baton Rotige,. La assfgnor of

\ i i

ot half to J: H. Weéatherford, Memphls, Ténn.
Application Séptember 3, 1943’;Serxal No. 5‘01‘,093
(CL. 60=-53y

¥ Clafms:

from one

at will, and: s’ a con-
tintuation' in part of r my applmatmn for patent

Serial No. 458,794, filed Septeniber 18, 1842, and

now Patent No 2,

: 434, 546 in $0 far as shlft of the
rotatmg csing’ V

latlvely to

cerned

; OII€, her inafter de
nated the pump, dlsch eing flu
actmg as a-motor, and heremafter 80 de51gnated
recewmg and ut1hz1ng the dlscharge from the
pump: s an energlzmg force the pump ke
varla,ble capamty and

capacity, and varying the capacity of the' pump“
dzrectly -or mversely toward the capa‘mty of the"
motor,. speed ratios dependmg on’ the 1e1at1ve'
volumes, and’ relatlve dlrectlons of rota,tlon on_

the direction of shift, the” pump being dri
one-shaft and the motor” being moud

secured’ to the- sécond shaft and dehvermg it

torqize thereto

in-an- eceentric cas the Hegd: carryr‘"g
bers or blades which moveé outward and 1nwa1d as’

the head turns, to maintain’ slidins’ ¢oritadt with'

e

the eccentric casing. The pump differs froni”tl
usual: types of stch’ pumps in-that the casing’ is

shlftable with’ respect to the head, preferably‘
under mahual control, from’ concentr1c1ty to écr
centricity therewith; in either of two dlametrl—;
cally opposed:- dlrectlons, the motoi having a fixed’

eccentrlclty in one’of said dxrectlons
The obJects of the invention are:

To provide & transmission” which” will' délivés
power from a’ rotating drive shaft, either in the"
same’ or opposite” diréctionis of rotatlon to a”
driven shaft; which may be’ 1n1t1a11y at rést, and-

in elther case will build up the' 'spéed ‘of the dri en

shaft’ smoothly and’ evenly by 1nﬁn1tes1ma1 ine

créients; o
To provide a transmis“
phsh at option’ e1ther forward or 1ev T'SE

e
bulld-ups through™ an® interposed® fitid" undetr

pressure

Whlch at synchronous speeds 1n the S

w1thout relatlve movements ‘of ‘the*ps
To prov1de 2 variable” speed transmission of

rotary typein- ‘Which both pump and motetdare’

statically” and’ dynamically’ balanced::

_ he driving drum,’
and-urging of the blades into wall contact is con-

1d the ¢ther

: mem_,

To" prov1de 2" variable’ speed transmrssmrx in*
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varlatlon 1n pump capamty, and through direct
liguid- dlsplacement —

To prov1de means for ccomphshmg changev in..
speed rotatmn or_ d1rect10n without the 1nte1-
ventlon of geanng

The means by which the foregoing and othx ;
objects . are acecomplished,  and .the manner of
their accomphshment Wlll readily be understood‘
from the followrhg spemﬁcatlon on reference to
the accompanymg draw1 gs, in Whlch e _

Fig: 1 is-a longltudma ectlonal elevathn_‘
taken on the hne I—Iof gs. 2, epg 6,;on the
axial center line of the tr mlssmn taken on
the plane of greatest eccent city o 3
casing, being- the plane of eccentrlc shlft of the
pump casing, the latter casing being’ shown con-
centric with the shafts.

Fig. 2 is a‘ fragm tary sectlonal ele atlon‘
taken: on- the line II—-TT-of Fig. 1 transverse to
the shafts.”

Fig.-3 is a’ Iragmentary sectlonal detall take
onthe line IT«—TIT of Fig: 1, s shovvurT mterlock-
ing ribs-of the pump and motor casing.,

Fig. 4 is a transyerse section: of the pump taken
on the line ITV—1IV of Fig: 1, with casing-in con-
centric position: : o

Fig. 4A-is 9 reduced seale transverse sectlon of
the pump W;th the casing -in gne eccentrl posi-
tion;-and-Fig. 4B o similar reduced scal ction
showing:the pump-casing oppomtely eccentr

Fig.- 6 is;a transverse section of the motor
taken on‘the-line V-V, of Fig; I; .

Fig.-6 is a longlj;udmat sectlonal plan taxenh
on'the line-VI=—VI-of Fig; 1; and at" nght angles
to that view. el L »

Fig:: 7 is™a: fragmentary se t' nal elevation
taken on the line’ VII--VIIof Figs, 4 and 6. .. .

PFigs: T4 -and 7B are’ fragmentary sectxonal
elévations taken‘on-the line VIIA—-—VIIA of Flg
4, showing* a- grid* type -of connecting:, ports be—*
tween plimp ahd'metor and ‘respectively ‘showing
relative- positioning- of* the' grid bar in neutral -

ik

o

5 position- and-fiil-forward shift:

Fig.'8'is’d sectional-elevation taken as on the‘.
line’ T—T" of " Figh.“ 2" and" 6; showing® increase’ of
dlameter ‘and- correspondmg decreasg’in length™
of* the’motor casine and druny;- and® TERrrange:,
ment of'shift'mechanism théreby made- necessary::’
Pump casmg being sHown; :however; shifted to:
maximunm: eecentricity and* in- dn'ectlon to ac=
comphsh dlrect drive. :

Figi 948 a fragmentary view taken-on- the lme
IXIX-of Fig. 8, showing a brake- operating
detail. .




2,541,107 sy

3

Fig. 10 is a fragmentary sectional elevation
taken on the line X—X of Fig. 8, showing a brake
support.

Fig. 11 is a partial sectional view taken on
line XI—XI of Fig. 8.

It will be understood that the foregoing views
show a structure made up largely of rotating
parts and that the terms “elevation” and “plan”
used therein are relative only, and are of these
parts in selected position of rotation, this posi-
tion, however, being. maintained throughout all
the views.

It will be further understood that it has been
elected to show only radially shiftable blades,
though it will be understood that other forms of
blades well known in the rotary pumping art, as
of the bucket type shown in: Fig. 16 of my said
application Serial No. 458,794, now Patent No.
2,434,546, - -

Referring now to the drawings in which the
various parts are indicated by numerals: .

{5 is a pump or driving shaft to which power
is imparted in any usual or desired manner, and
{1T.a motor or driven shaft to which driving
torque is to be transmitted from the shaft {5, the
two shafts being in axial alinement and prefer-
ably extending into substantially abutting rela-
tion. .

Mounted on the shaft 15 is a4 pump or driving
head (9 which is secured thereto as by a key 21,
Fig. 4, and on the shaft 171, a motor or driven
head 23, secured thereto as by a key 25, Fig. 5.
These heads carry the usual outwardly and in-
wardly shiftable blades 20 and 24 respectively,
which may be urged into wall contact by com-
pression springs 20A, 24A in usual and well
known manner, and as are the motor blades of
my said patent.

Around these heads is disposed a housing com-
prising an end wall 271 which rotatably abuts one
end of the head.i9, and has a hub portion 28
journalled on the shaft 15, and end wall 81 which
slidably abuts the opposite end of the head 23
and has a hub portion 33 journalled on the shaft
11, and a cylindrical barrel, which comprises a
pump reaction member 35 and a motor reaction
member 35, preferably integral, but in any event
rigidly secured together, and which may be of
differing diameters.

thereto as by bolts or screws 31. 39 is an inter-
mediate wall which may be integral with. the
barrel, and in any event is rigidly secured there-
to. . This intermediate wall extends inward to and
‘is journalled avound either the shaft 15 or the
shaft 17, and divides the housing into pump
and motor sections.

Within the pump section and around the head
19, is an annular cylindrical casing 41 which at
one end slidably abuts the housing end wall 21
and at the opposite end has a preferably integral
disc-like end wall 42 which is interposed between
the end of the head {9, which it shiftably and

rotatably abuts, and the intermediate wall 38

which it shiftably abuts, and is centrally slotted
to embrace the inner end of shafts 15 and i1.
‘Walls 38 and 42 are provided with inter-engaging
ribs 39R, 42R, respectively, which lock the walls
against relative turning movement, but permit
digmetral shifting of the wall 42 and casing &1,
the ribs 38R of the wall 39 being used merely to
increase the effective depth of the groove for the
rib 42R.

The interior diameter of the casing 4l is of

sufficiently greater diameter than the diameter
15

of the head 9 to permit establishment of the
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The barrel is disposed be-
tween the end walls and is secured and. sealed

50

4 :
maximum desired casing eccentricity with rela~
tion to the head.

Also within the pump section and around the
casing 41 is an annular counter~-weight 43, which
is spaced from the exterior of the casing twice
the spacing of the casing from the drum, this
counter-weight being slidably disposed between
the end wall 27 and intermediate wall 3§ and
notched for sliding engagement with the ribs 39R.
The wall forming this counter-weight is prefer-
ably apertured, as at 43F, Fig. 1, to permit flow
of liquid therethrough, and the wall 39 also aper-
tured as at 39, Pigs. 4 and 5, to permit inter-
flow between the pump and motor housings,
these latter a pertures being outside any shifted
position of the casing 41. .

On diametrically opposite sides and at ninety
degrees. from the rib 42R, the casing 41 is pro-
vided with flattened bosses 44 whose outer faces
longitudinally are parallel to the axis and bore
of the casing and transversely are parallel to the
ribs, these bosses having along their lengths out-
wardly extending Iug portions-45 which are iden-
tically inclined to the casing axis, in both di-
rection and amount. : -

Similarly the inner surface of the counter-
weight 43 on diametrically opposite sides is thick=
ened and flattened to form internal bosses 48
from which lugs 87 extend inwardly, preferably
into abutting relation with the lugs 45, but are
inclined to the counter-weight and casing axes
in opposite direction to the inclinations of the
lugs 45, the degree of the inclination preferably
being substantially equal in the two sets of lugs.

Within the motor section of the housing and
around the head 23 is an annular casing 48 which
is- disposed in permanently eccentric relation to
the head 23, the axial plane of greatest eccen-
tricity of the casing relatively to the head being
parallel to the ribs 38R which guide and establish
the line of shift of the pump casing 4f. Casing :
48 is integral with or rigidly secured at oneend
to the intermediate wall 39 which separates the :
motor and pump sections and atits opposite *
ends abuts the end wall 31 to which, though not
so shown, it may also be rigidly secured. Eccen-
tricity of this casing is counter-balanced; prefer-
ably by locally thickening the housing wall 38,
as at 35W, opposite to greatest eccentricity: of the
casing. ' -

Disposed between the bosses 44 of the casing
41 and the bosses 46 of the counter-weight 43
are slides 49 which are mounted for longitudinal

" shift, preferably between guides 5{ which are

60

85

70

carried by the end wall 27 and intermediate wall
39, and which may be integral with either there-
of. 'The slides are grooved from their inner
and outer faces to provide half d=pth lug-ways
54, 58, inclined with respect to the length of the |
slides to receive the casing and counter-weight
lugs 45, 41 respectively. o .
Heads 18 and 23 may be of identical diameters '
and léngths, and the casings 41 and.48 similarly .
identical; in such case the slides 49 may extend
through the motor housing. . - R
Where the extension exterior diameter of the
motor casing is the same or less than the pump -
casing and the housing permits, as in Pigs. 1
to 7, the slides 4% may extend through the motor
housing and beyond the end. wall 31 of that
housing. Exteriorly of the wall 31 the two slides
49 are rigidly coupled together and to a hub 51
by a transverse member 59. Hub 57 is shiftably
mounted on hub 33 of end wall 31, and is pro-
vided with a circumferential groove 81, in which. .
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is:- giisposed.a collar-83 having oppositely extend-
© ing pins €6, 67 isa's -arm which is oscxllat-
ably mounted on a hracket carrled pm 69 ‘and
extendlng beyond the pin earrying a.shift fork
11 which engages ping -§5.

If desired, the extending slides -and.the trang-
verse member 58 may be shlelded in . part at
least by a cylmdrlcal shleld 13

In Figs. 8 fo 11, in which sunﬂaz, paxts are

des1gnated by the. adlelOl’l of the letter “A, »
modmcatlon is .Shown in whlch the pump head
l9A is of Tess, d1amet T then the motor head 234,

the, lauter head bemg shortened in length to.
create pump. .and motor. chambers of equal ca-

paclty at full eccentrlclty of the Pump. casing,

In th1s modjcatlon the pump and motor hous-\
mgs 35A and 36A are. shown as of ’r,he same ex-.

terlor dxameuel, mth a portlon of the housmg
wall of the motor section serving as a.wall. per-
tion of the eccentric motor easing of’ whmh only
the wall . portion 4RA diametrically below the
head 23A shows and is designated, The. motor

structure is. counter- balanced as. by a counter-.

weight 75. The slides 49A are dlsposed in the
pump section only and extend through the. end
wall 27A, rather than t‘orough the. mterrnedlate
wall outer end waﬂl as before descrﬂ‘ed
Rotation of the housmgs ‘must be prevented
at certain times as durmd build-up, of forward
speed and aoeomphshmen’c of reverse drive.
This may be accomplished by a brake, or by

an overruniing cluich and a brake, as may ap-.

pear most expedient. In Figs. 1 5 and 6, an

overrunning, clutch, preventing reverse. 1otatlon_

of the- housme is shown. The clutch may. com-

prise a cyhndr1ca1 raceway. 11 (Fig. '5) fmmed“

around the housing section 3§, a suuro:,mdmcr
carrier 19, having camming surfaces 81, and
mterposod rollers §3.

through a, 'base. 85 to a fizxed support 87. ‘The

brake may comprise oppositely dlsposed brake
the.

shoes 88, having suitable, brake linings 9!,
shoes belng caxmcd by arms 83, _suitably carried
by. the support 87,

shaft 89, to Wh‘Ch the head
81, .and operabed manually. in dssired. manner,

not here shown
In Flgs 8 ‘co 18, braking means. alone.is.shown,

Thls meaos pteferably comprlses a, brake band.
103, with sutab le.brake lining, {85, which bandA

is. anob,ored as; by a lug Hﬁ to a sultable SUpport-
ing. member I@S Band and lmmg substantially

enmrcle a. sulyabTe drum surfaoe lormed around.
the.exterion, of - the honsmb 35A—3;A the.band.
which
carry indented, opposﬂ:ely faced camming, blogks:

ends. termn_x ting in adjscent, ears lII

(43, Extendmg tmougn these lugs. is a, Jholt..145

on w_hl_oh is mounted a pair of arms 147 wlhileh.
are: confined against separation by the head and.
nut: of the bolt. Arms XK have 1ntegra1 bhosses.

119 complementary to. the. mdented camming

surfaces of-the blocks. H3 and-when in position

of : extreme shlft shown, m Fig. .8, free the “brake

band from the housing- to permit free 1otat10n‘

of; the housmg Arms IH are. preferably COotl~
pled to shift arm 81A by a 11nk 128, and.are
shifted. by, arm shift.

In Fig. 8, arm; B'IA is:shown in: position.of -ex-
treme. shift te. accs
speeds of mogor.
head 194, and the brake band. 4
ofarm:8TA to.the left in-the vi
and $hrough neufral toreverse;

toward;neutral

Carrier 78 is anchored as

and braking pressure applied,
through links ' 95 and 2. sultable head 87 hy a.
07 15 secured as by
a key 181, shaft 99 being Journalled in suoportu,

_p11sh synchronous forward .
3 cud 23A.and,pump .or-driving
released. Shift,
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6
(19 to ride out of the indentations.of the blocks
143 and into brake applying: position.,

The pump. ssction dlscharges through - ports.
21, 122.in the-end wall 42 and respectively: reg-
1ster1ng ports 123, 124 in the intermediate wall
39 into the motor section. Similar ports, as. the
ports 122A and {244 in the modified form, shown:
in Figs. 8 and 11, are connected hy.passageways,
as the passageway (25 (Fig, 11), which may.he:
formed in the intermediate wall 39A

The ports may be continuous. slots, as.shown: in
Figs. 4 and 5, or as shown in Figs. 7A and 7B,
may be of grid-iron type, comprising alternate
openings 12{B and bars {2{C in the end wall
42, and similar alternate openings. 1238 and bars
£23C in the intermediate wall 39. Openings (2(B.
and 123 B, being, as shown in Fig. TA, in regis-
ter, when the casing carrying wall 42 is.concen-
tric-with the driving head (8, and, as wall 42 is.
moved toward maximum eccentricity, as shown in
Fig. 7B, the bars 12(C of the wall 42 moving to-
ward closure of the openings 123B of the wall.33,
this being true of the movement in elther direc~
tion.

In the modified. form shown in Fig. 11, the slot
{22A in wall 42A and.entrance to passageway 125
in wall 32A may be of similar grid type. ‘

127 indicates plugs which are removable to fill
the pump and motor casings and. 129 similar
plugs for filling the pump and motor housings.
They may he in duplicate if desired.

To prepare the transmission for use, one or
both of .the plugs 127 is removed and the pump.
and motor casings surrounding the driving and
driven heads 1% and 23 are completely filled with:
fluid, preferably oil, and if .desired the plugs {28
also removed and the housing- surrounding. both
the pump and motor casings are similarly filled,
the. openings A43F - and 35F permitting interflow.
to. allow ready distributions of the fluid. in the
housing around the pump-and motor casings, but
net thereinto.

In use, the lever B7; or-§7A as the case may be,
is shifted to central positions, as indicated :in-
Fig. 1, and the pump casing &1 brought to neu-
tral position, as there shown,. concentric with
the.pump-head 19. The shaft 15 carryingthe
pump head may then be-energized, and.the head:
turned without appreciable torgue.effect.on the
motor. With the driving shaft: and-pump head:
ab cesired speed, lever-57 is-shifted; shifting the
slides 49, ‘and.through the. lugs 45:and 41; shift-
ing-the casing -41 from concentricity wnth the..
drum-{9; as shown in Fig. 4, to eccentricity there-..
with; and: through the lugs:41. oppositely shifting:
the counter-weight 43:to maintain retational hal-
ance. In- this shift, ribs 38R and 42R corrpel,-»_
movement parallel to-the diametral axis-of great--
est eceentricity of the motor seetion, and. depend-:
ing-on the direction of :shift, establishes eceens-
tricity .of the pump casing 41 oppomte to.-the.ec~-
centrieity- of motor casing 48. as. in-.Pig, 4A, in-
which case torque effect:is set:up to.turn-the.me--
tor head -23 .in the.same.direction .as . the- pump;:
head-is. being turned, or:if, the shift of-the casing.
41 establishes .eccentricity-of the pump casing, 1n;
the same direction .as the.eccentricity of .moto
casing 48 as shown in‘the diagrammatic.view, rlg
4B, in which case a. reverse, driving. torgue. is-seb..
up.

In either case, the.rate of shift:is.entirely gov-.
erned by.the rate.at .which the lever:61 is shifted
and.discharge from.the pump champer, at what=-
ever rate.shift:is-made, changes-by.smooth in- .

causesrthefbesses 76 finitesimally; varying, . inerement. .




“In Fig. 4A, discharge flow froni theé pumnp sec-
tion caused by rotation of the driving head (8,
clockwise as indicated by the arrow within mem-
ber 19°in Fig. 4, is through the ports 121, 123 into
the motor section, and return flow is through
the ports -124, 122. Turhing movement of the
head {9 causes discharge flow which exerts torque
on the pump casing 4{ in the direction of rota-

tion of the head and through ribs 39A of the in--

termediate wall 39 transfers this torque to the
motor casing 48 carried by the wall 38, and to the
motor head 23.

In Fig. 4B, discharge fiow is through the borts
122, 124 into the motor section and return flow
through the ports 123, 121, reverse turning torque
and movement on the motor head and shaft be-
ing set up.

As shift of casing &1 from the neutral position
of Fig. 4, toward the eccentric position of Fig.
4A, begins, infinitesimal quantity of fluid is
transferred to the motor casing exerting heavy
torque pressure to slowly turn the motor head and
exerting a correspondingly heavy torque reaction
against the motor casing £8. Reverse turning
movement of the casings is prevented by the
overrunning clutch 79 and persists until at equal
speeds the forward torque pressure on the pump
casing equals the reverse torque on the motor
casing and the casings, housing, and heads turn
as a unit.

Flow from the pump section increases as the
eccentricity of the pump casing &{ is increased
and in the modified or grid form of the ports,
shown in Figs. TA and 7B, the port areas are re-
duced toward cut-ofl.
locity of flow through the ports and builds up
back pressure against flow from the pump sec-
tion which tends to increase the torque on the
pump casing, the torgue on the pump casing
building up and exceeding the reverse torque on
the motor casing so that the pump casing is car-
vied forward, reducing flow through the ports,
until as the grids between the ports {238 reach
full cut-off, as shown in Fig. 7B, the speed of the
pump casing reaches the speed of the pump head
and a directly coupled unit is accomplished.

When shift of the casing &1 is begun from
the neutral position of Fig. 4 toward the posi-
tion shown in Fig. 4B, to accomplish reverse

drive, the same infinitesimal quantity of fluid ;

is transferred to the motor casing, exerting
heavy torque pressure to, as before, turn the
motor head and exerting .a correspondingly
heavy torque reaction against the motor casing
48, but in forward direction, this torque reac-
tion not being resisted by the overrunning
cluteh. In such case, braking pressure is ap-
plied to the housing through the brake band 89
to hold the housing and casing against move-
“ment and this  holding must be continued
throughout. In such case, if reverse speed is to
be built up to full pump speed, the grid type of
port cannot be used as the purap head is mov~
ing in opposite direction to the motor head and
cut-off of flow must result in locking the units
together. However, reverse movement, par-
ticularly in motor vehicle drives, is ordinarily
never attempted at full motor speed, and it is
possible to use the grid type up to some two-
thirds, or in extreme cases, possibly a little more
of the driving shaft speed in reverse.

‘In the modified form of the device, shown in
Figs. 8 through 11, the overrunning clutch has
been omitted. - In this form of the device, the
braking pressure is maintained to lock the hous-

This causes greater ve- !

10

g
ing 35A, 36A against turning movement at all
times except as the speeds of the driving and
driven shafts approach equality at forward driv-
ing speed, at which time release of braking pres-
sure is accomplished, as shown by the position-
ing of the parts in Figs. 8 and 9. In this form
of the device the grid type of port may also be
used, provided that release of braking action is
accomplished before port cut-off cccurs, but here
again full reverse speed cannot be accomplished.

It will-be understood that much of the detail
herein shown is illustrative only of means by
which the actions of the device may be accom-
plished, these details including the type of blade
and head used, the means by which shift is ac-
complished, the method of counter-weighting,
and other items, and it will be understood that
only such claims as set out detail are to be lim-
ited thereby.

I claim:

1. A variable speed reversible hydraulic drive
which includes a pump and an axially alined
motor; each comprising a rotatable casing and a
rotatable head, each said casing including a cy-
lindrically bored wall member and an end wall,
said heads being disposed within said casings
and each having inwardly and outwardly shift-
able blades in contact with the eylindrical sur-
face of its said wall member; means mounting
said motor bored wall member in fixed eccentric
relation to its said head, means mounting said
pump casing with its said end wall in abutting
relation to said motor casing end wall, means
respectively forming parts of said end walls, dia-
metrally disposed relatively to said heads

" glong the plane of maximum-minimum eccen-
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tricity of said motor bored wall member, infer-
locking said pump end wall in shiftable driving
relation to said motor end wall, said pump and
motor end walls laterally with respect to said
plane being “apertured to establish ‘relatively
shiftable registering intake and outlet ports di-
rectly intercommunicating said pump and mo-
tor, means for shifting said pump casing dia-
metrally with respect to its said head and to-said
motor wall member, and means for restraining
reactionary movement of said casings. :

2. A variable speed reversible hydraulic drive
which includes a pump and an axially alined
motor; each comprising a rotatable casing and
a rotatable head, each said casing including a
cylindrically bored wall member and an end
wall; said heads being disposed within said cas-
ings and each having inwardly and outwardly
shiftable parts in contact with the cylindrical
surface of its said wall member; means mount-
ing said motor wall member in fixed eccentric
relation to its said head, means mounting said
pump casing with its said end wall in abutting
relation to said motor casing end wall, means
respectively forming parts of said end walls,:
diametrally disposed relatively to said heads
along the plane of maximum-minimum eccen-
tricity of said motor wall members, interlocking
said pump end wall in shiftable driving relation
to said motor end wall, said pump and motor end
walls being apertured to- establish relatively .
shiftable registering intake and outlet ports
intercommunicating said pump and motor,
means for shifting said pump casing diametrally
with respect to its said head and to said motor
wall members, and means for restraining reac-
tionary movement of said casings. ‘

3. A variable speed hydraulic drive, which in-
cludes pump and motor-casings, pump and motor
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heads; énd annular countéF=balance meahs; Said
‘¢asings edeh ineluding a cylindrically bored wall
member 4and an-end wall; séid Réads béing with-
Y sald €dSings and having outwardly and in-
wardly iovable blades in ecotitact with the inner
Surfaces -0f ‘their réspéctive said wall nemibers,
said pumip wall member béing surrcusided by
'Said - colinter-batance ifedns; means miotmting
said motor end wall mémbeér it eccentric rela-
tion t6 8 said head, sald Pufip end wall shd
said countersbalance means abutting said motor
end wall member and being interlocked there-
with in diametrally shiftdble relation fo sdid
puimp head and to said motor wall menibér along
the diametral line of “gredtest snd ledst eccen-
tricity of said motor wall member, means estab-
lishing flow ports between said pump and motor
casings, and means for shifting said pump wall
member diametrically with respect to said pump
head, and said counter-balance means in 0Oppo-
site direction.

4. A variable speed hydraulic drive, includ-
ing axially alined pump and motor heads, hav-
ing inwardly and outwardly movable blades, a
housing journal'ed around said heads and in-
cluding a disc wall separating said housing into
pump and motor sections, said motor section in-
cluding a motor casing cylindrically bored for
engagement by said motor head blades and
fixedly carried by said housing in eccentric re-
lation to said motor head, said pump section in-
‘cluding a pump casing cylindrically bored for
engagement by said pump head blades, and an
annular counter-balance around said pump cas-
ing, said pump casing and said counter-balance
means being radially shiftable, means shift-
ably coupling said pump casing and said coun-
ter-balance, in respective driving and driven re-
lation to said housing and establishing a dia-
metral path of movement of said casing and
said counter-balance with respect to said motor
casing, said disc wall having openings there-
through establishing inlet and outlet communi-
cation between said pump and motor sections,

means for shifting said pump casing from con-

centricity with said pump head toward co-
axiality with said motor casing or reversely to-
ward non-coaxiality therewith, and for concur-
rently oppositely shifting said counter-balance,
and manually operable means for restraining
turning movement of said housing,

5. A hydraulic drive which includes a rotary
driving pump and an axially alined rotary motor
in end-abutting relation and directly connected
through relatively shiftable outflow and inflow
ports, -said pump. including a rotary reaction
member and a driving member and szid motor
including a rotary reaction member and a driven
member, sald motor being actuated by said
bump, said reaction members including abutting
end portions, said. ports being in said abutting
end portions, said reaction members being cou-
pled together for concurrent rotation, said pump
reaction member being shiftable transversely to
the axis of rotation of its said driving member
and toward cut-off of said ports, and means for
releasably holding said reaction members against
reactionary rotation. :

6. A reversible hydraulic drive comprising a
driving shaft and an axially alined driven shaft,
having respectively secured thereon a driving
head and a driven head, each having inwardly
and outwardly shiftable blades; a rotary cylin-
drical housing having end walls journalled re-
spettively on said shafts and forming outer snd
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wall§ of pumip and motor sections, and afi -
termiediate Wall interposed between said Heads

‘dividitig ‘said hotising into said pump and M6EsT

sections and f6viing the inrer end wall of §aid
motot* seetion, an annularly bored wall Pieifi-
ber surrounding' said driven head and écéefi-
trically disposed with - Fespect thereto secured
between said motor section outer end wall and
said intermeédidte Wwdll' and cooperating with
séid walls to establish a fixedly eceertric motor
casing; a shiftable annularly bored wall member
and a rigidly secured disc-like end wall disposed
in said binip Section with said wall member
around said pump head ahd said disc-like ehd
Well in Slidable engageriénit With said itter~
mediate wall, and with said pump section outer
end wall to establish a shiftable pump casing;
diametrically disposed interengaging means re-
spectively forming part of said dise-like wall and
said intermediate wall cooperating to prevent
relative rotation of said walls, said diametrically
disposed interengaging means extending in the
diametral direction of greatest and least ec-
centricity of said motor casing, both said dise
wall and said intermediate wall, laterally out-
ward in opposite directions from said interen-
gaging means being cooperatively apertured to
establish intercommunication between said
bump and motor casings, shiftable counter-
balance means within the pump section of said
housing and around said bored wall member of
said pump, slidably engaging said diametrically
disposed interengaging means of said interme-
diate wall, and means for shifting said pump
wall member and disc-like end wall at option
from concentricity with said pump head to ec-
centricity therewith in either direction, and for
concurrently oppositely shifting said counter-
balance means; and means for restraining reac-
tionary rotation of said housing.

7. A reversible hydraulic drive comprising a
driving shaft and an axially alined driven shaft,
having respectively secured thereon a driving
head and a driven head, each having inwardly
and outwardly shiftable blades, a rotary cylin-
drical housing having end walls journalled re-
spectively on said shafts and an intermediate
wall interposed between said heads dividing said
housing into pump and motor sections said
housing and walls forming outer end walls of
sald pump and motor sections and said inter-
mediate wall the inner end wall of said motor
section, an annularly bored wall' member sur-
rounding said driven head and eccentrically dis-
posed with respect thereto secured between said
motor section outer end wall and said inter-
mediate wall and cooperating with said walls to
establish a fixedly eccentric motor casing: a

shiftable annularly bored wall member and a

rigidly secured disc-like end wall disposed in
said pump section with said wall member around

said driving head and said end wall in sliding -

engagement with said intermediate wall, and
with said pump section outer end wall establish-
ing a shiftable pump casing; diametrically dis-
posed means respectively forming part of said
disc-like wall and said intermediate wall cooper-
ating to prevent relative rotation of said walls,
said intermediate wall means extending in the
diametral ‘direction of greatest and least eccen-
tricity of said motor casing, said disc wall and
said intermediate wall, laterally outward from
said = diametral - direction being ' cooperatively

apertured.-to establish intercommunication e,
5 tweeh said ‘pump. and motor casings, means'-}o:
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.shifting said pump bored wall member and end
.wall from concentricity with said pump head to
. eccentricity therewith, and away from coaxiality
i with said motor head; and overrunning clutch
‘means restraining reactionary rotation of -said
.housing. ) .
: HARRY B. BREEDLOVE.
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