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To all whom it may COnCerw. -

Be it known that I, GOTTFRIED LUDWIG
Max DOrRWALD, engineer, a subject of the
German Emperor, and residing at 28 Mexfield

= road, East Putney, London, S. W., HEng-
land, have invented a certain new and useful
Improvement in Hydraulic Power-Trans-
mission Apparatus, of which the following is
a full, clear, and exact description.

This invention relates to hydraulic power-

transmission apparatus by which any por-
‘tion of the driving power or any speed from

zero to the maximum available can be trans-

mitted to any load or resistance. _

The present invention relates to that class
of apparatus in which power 1s transmitted
from one shaft to another by the action of a
liquid contained 1n a Tevo uble drum, the
said drum being mounted on one shaft,and a

20 casing or hub fitted with adjustable radial
blades is fitted within the drum and upon the
second shaft.

The invention consists in so arranging the
blades that they can be set in planes cutting

25 the plane of the axis of the drum at right an-
gles or in a plane passing through the axis Or
in planes cutting the axis at opposite or simi-
lar angles to one another. The invention
also has reference to the construction of the

30 apparatus and to combinations of parts as
hereinafter set forth. ' "

Although in this specification it will be as-
sumed that the invention is applied to a mo-

, tor-car, to which purpose 1t 1s particularly

35 adapted, nevertheless I do not confine 1t to
that one use. | -

In carrying the invention into effect for
the purpose mentioned I proceed in or in
about tﬁe following manner, making reter-

40 ence now to the accompanying drawings,
wherein— ' | |

Figure 1 is a sectional elevation, the lower
part being a vertical
part a section on line 1 1 of ¥ig. 2. Fig. 2 1s

45 a part side elevation in section on the center
line of one set of the blades. Fig. 31is an end
view of a pair of blades on section-line 1 1 of

10
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TFig. 2, but looking in the opposite direction

to that of Fig. 1. . _
Tn the subsequent description I am refer-
ring to a drum as the driver and a casing or

hub as the follower; but it is obvious that

section and the upper |

‘T

turn in a tubular extension ¢

the twin blades k in position.
suitable means to enable the stems m to be

the hub or casing may be the driver and the
drum the follower. |

I attach to the driving-shaft ¢ a drum b,
having a cover ¢ at one end Or otherwise
made so that access may be had to the In-
terior. On the inside of each end of the

drum b are radial ribs d, the inner edge of

each of which is preferably at right angles to
the axis of the shaft ¢ and drumn b. Inside

6o

the drum b is a casing or hub e, having six or -

any other suitable number of sides, the said
casing being attached to or formed integrally
with the tubular transmission-shatt 1, free to
of the cover c.
A stuffing-box & is provided at the outer end
of the said extension g.

It desired, the inner end of hub emayhave
a projecting lug ¢ free to runin a bearing 7 1n
the adjacent inner-end of b.

Attached to each side of the casing or hub
. are radial blades &, arranged in pairs and

carried by arms [, having circular stems m,
which pass through, so as to turn easlly 1n
holes provided for them in the thickness of

the material of the casing or hub e. The
stems m are provided with a shoulder » out-

side the casing and with an enlarged base o
inside the casing, which serve to maintain
I provide any

rotated from the outside of the drum:.

In the drawings I have shown a spindle
outside the drum and conveniently connect-
ed to the enlarged bases o.

Projecting from each enlarged base 0 1s an
eccentricallv-placed pin p, and these pins are
free t6 turn in elongated and bushed holes ¢
in a slide », which can be moved to and fro

within the hub ¢ by moving in or out the
spindle s, passing through the tubular trans-

mission-shaft f and actuated by a lever or
other means. The extent to which r can
move within the casing e is such that when
drawn fully in one direction the action of the
holes q on the pins p will turn the blades k so
that thev will stand across the space between
the ribs d at one end of the drum & and those
at the other end, and when pushed as far as
nossible in the op})osite direction the blades £
will be ‘‘edge on’’ in the direction of rotation

1n
of the drum b. The blades k¥ when in posi-

| tion across the drum b may be so arranged as
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- tobein a pl&ne at an angle to the axis of b or

1n a plane

- the axis, and in any case the outer half or

- arranged obliquefy'

IO

more or less of the top of
“‘oversail,” asat . - _ _

In the drawings the blades are shown as
to the plane of the axis at

opposite angles to one another and forming
an obtuse angle between themselves, and it

each blade may

will be noticed that by turning.the stems of
- the blades the width of the opening between

- each pair of blades may be varied. -

For convenience in putting.in the stems m

 of the blades the casing ¢ may be divided on

15

the centers of the stems, ac at u, and be held

together by cross-bolts ».

. In use any suitable liquid is put into the
- drum b, and in the example 1lustrated a plug

20

25

3¢

~ varied. The greater the o
will be the absorption of the kinetic energy of

35

40

- revoluble with the other shaft and within |

55

60 hquid within the drum.

’5

b’ 1s shown for this purpose. When the

drum is rotated centrifugal force will cause
the liquid to take a cylindrical shape, and
while the blades % are edge on no energy or
practically no energy will be conveyed to

~ them, but when they are turned so as to

stand to a greater or lesser extent aCT oSS the
axis of b the liquid being forced throuch the
opening between their inner edges will have
1ts kinetic energy absorbed and -an impulse
will be given to the blades & and the driven
shaft f. | - . ' |

By operating the spindle s the opening be-
tween the inner edges of the blades % can be
opening the less

the rotating liquid, and vice versa.

The impulse on the blades k, and conse-
quently the speed of the shaft 7, will thus
vary directly as to the impulse from zero
when the blades are placed so as to be edge

on to the maximum when there is no opening:-

between the inner edges of the blades.

The blades k may be of any suitable shape
and made of rigid or of yielding material , and
there may be several sets of blades in one

~drum or in a series of drums.

Having thus described my invention, what

I claim as such, and desire to secure by Let- |

ters Patent, is—

I. In a power-transmission. apparatus, the

combination of a driving-shaft, a driven shaft,
& drum revoluble with one of said shafts, a hub

sald drum, radial blades mounted upon said

- hub and arranged in pairs with one blade co-
with the other one of a pair, and |-
radial ribs

operatin _
upon the interior of the drum,
said blades having stems and being rotatably
adjustable upon the stemsso that they may
be turned to vary the resistance offered to

2. In a power-transmission apparatus, a
drum revoluble with a shaft, & hub revoluble
with a second
sald hub being fitted with a number of twin
blades, said blades being arranged in pairs

passing through or obliquely to

shaft and within said drum,

il

!
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with one blade of a pair codperating with the
other blade of same pair, and said blades,
being adjustable to vary the width of open-
ing between each pair. o

3. In a power-transmission apparatus, a
drum revoluble with a driving-

ub and :blades being. inclosed Within | sa,id
drum, radial ribs upon the interior of said
drum and means for turnin

between each pair of blades may be varie

from zero to the maximum available. .

4. In & power-transmission apparatus; a

sald blades
‘about their axes so that the width of openin

70
-shaft, a hub

‘revoluble with a second shaft, said hub being - -

Rrovided with radial twin blades and said

78

30
| iquid-containing driver-drum, a follower-
‘hub, radial blades mounted in pairs u on .

sald hub, said blades being rotatakle on their

radial axes, and means for adjusting the posi-
“tion of said blades so that each pair may be.
set more or less obliquely to the axis of the
‘drum and the impelling effect of the liquid on

the said blades varied accordingly.

5. In a power-transmission device of the

character described, the combination of a

90

liquid-containing driver-drum, a hub there-
for, twin blades axially mounted on the hub,
and means operated from without the drum -

ulh

vary the width of the opening between the
blades of each pair. SR

6. In a power-transmission device of the -
character described, the combination of g

liquid-containing driver-drum, a hub there-
for, a plurality of twin blades mounted radi-
ally on said hub and partly revoluble about

‘to rotate the blades on their own axes to
05

100

their own axes said blades 'bei;_lg arranged in

palrs with one blade of a
with the other blade of the
pins on the axis of the blades, and connec-
tions from said crank-pins to outside of the

palr codperating

drum wherebv the blades may be axia_,,ﬂy' |

turned and adjusted as to position.” .

same pair, crank-
10§

7. In a power-transmission device of the

character described, the combination of a

driving-shaft, a driven shaft, a liquid-con-

I10

taining driver-drum, & plurality of blades ar- -

ranged obliquely to the axis of said driving-
sha?t, ‘said blades being arranged in pai
with one blade of a pair codperating with the

other blade of the same pair, and means con- -

necting the blades with the driven shaft
whereby their obliquity to the axis of the
drum can be varied. SR S

8. In a power-transmission device of the

character. described, the combination of a

hquid-containing driver-drum, a follower-
hub, a plurality of blades arranged obliquely
to the axis of the driver and pivotally con-

nected with the follower, said blades being

arranged in pairs and provided with means
controlled from outside the
the obliquity of the blades mav be varied and

the angle between each pair of blades may be
| S 130

simultaneously varied.

drum - whereby.

airs -

11§
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9. In a power-transmission dévice of the
character described, the combination with a
liquid-containing driver-drum and a shaft
therefor, and a follower, of a -plurality of

‘blades arranged obliquely to said shaft and |

ivotally connected with the follower, said
Ela,des being arranged in pairs and provided

with means operated from the outside of the

drum whereby the obliquity of all the blades

may be synchronously altered.
10. In a power-transmission device of the

‘character described, the combination of a ro-

tatable driver, a follower, a plurality of

- blades arranged obliquely to the axis of the

20

driver and radially mounted on the follower ;

so as to be rotatable at right angles thereto,

said blades being arranged in pairs and

To-
vided with crank-arms, an operaﬁing-sﬁde,

said slide having elongated holes engaging

said crank-arms, and a controlling device ac-

tuated from the outside of the apparatus to

control the position  and obliquity of said

blades. - |

11. In a power-transmission device of the

character described, the combination with s

driver and a follower, of a plurality of blades

arranged in pairs radially of the follower, |

| said blades having stems seated in the casing

8

of the.follower and said stems having en-

largced bases within said casing, eccentric-

30

ally-placed pins upon said stem-bases, a shde

having slots engaging said pins, and a recip-
rocable spindle connected to said slide where- -

by the blades may be turned to vary the

. ' - hy

opening between the inner edges of each paur.

12. In a power-transmission device of the

35 |

character described, the combination with &
driver, an operating-spindle, a tubular trans-

mission-shaft, an actuating _
lower-hub, of a plurality of blades having

stems mounted radially upon the follower,
retained in said hub, eccen- .

sald stems being

-lever, and a fol-

trically-placed pins upon said stems, bushes

to said pins, and

to the operating-spindle, and said spindle

a s]ige,ha,vin an elongated
hole engaging said pins, said slide being fast

45

passing through the tubular transmission-

shaft and connected to the actuating-lever.

- In testimony whereof I affix my signature

in presence of two witnesses. _
| " GOTTFRIED LUDWIG MAX DORWALD. .
Witnesses: e
Vicror F. FEENY,

Geo. W. WHITTON.
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