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This invention relates in general to im-
vemenis in the comstruction of roters,
nd relates more specifically ¢o improve-
ments in adjustable vene rotors for fluid
ressure operated turbines, fluid pumps, con-
veyance propellers, or the like, .

n object of the invention is to provide

and useful rotor which is simple in
et fon and efficient in operation. An-

improved means for
the va;
object o

FLs

effecting adjustment of
e surfaces of a rotor. A further
he invention is to provide an ad-
ane rotor especielly adapted to
| operation at relatively high speed.

other object of the inventien Is to
. relatively durable and extremely

structure comprising adjust-
ces. Another object of the
o provide rotor vane adjusting
i n which is readily manipulable and
whereby the movable vane elements are posi-
iy locked in adjusted position. These

compact rotor
able va £

on is

f

or objects and advantages will ap-
]  the course of the accompanying de-
geription,

A clear conception of an embodiment of
the invention and of the mode of adjusting
the vane surfaces of rotors constructed in
accordance therewith, may be had by re-
rring to the drawing accompanying and
torming a part of this specification in which
like reference characters designate the same
or similar parts in the several views. ‘

Fig. 1 is a sectional view taken through
the hub of an improved hydraulic turbine
rotor embodying the invention.

Hig. 2 is a part sectional top view of the
inproved hydraulic turbine rotor.

40  Fig. 8 is a section taken through one of
the rotor vanes adjacent to the rotor hub,
the section being taken on the line ITI—IIL
of Fig. 8.

Fig. 4 is an end view of one of the rotor

Vanes.

The hydraulic turbine rotor to which the

invention isherein specifically applied, com-

prises in general a central hub formed of

ipper and lower detachable portions 6, 21

espectively, cooperating to form a _central
chember; and four dove-tail shaped vanes
radiating from the rotor hub and each com-
prising a fixed inlet section 2 and an ad-

justable discharge section 8 cooperating
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other object of the invention is to provide

-to the inner chamber of the hub, and

ik B, 100,801,

with an adjacent inlet section 2. All of the

I
inlet sections 2 of the several vames a
formed integral with the upper hub section
6, and each e adjustable discharge vane
sections 3 is pivotally associated at its outer
end with an adjacent fized vane section 9
and at its 1 with a wearing bushi:

inner end wi

8 clamped between the hub secti AN
‘The outer pivots 4 of the sdit g
seclions & , 7

outer ends
coact with ¢
Jacent adiu

ends of the v
€ S

I vane se

le vane
& sectior

are provide

integral inner pivots 5 which coact v
wenrimng bushings 28 and have laters

>

s 7 rﬂ?wm&dl in

jecting ;i
ding into the hub

r adjusting

therewith and exfe ‘
ber. The portion of each adjusta
section 3, between the pivots 4,8, is
with a semi-cylindiical bearing 19 providn
& half bearicg upon the adjacent :gﬁmd \
section 2 as clearly shown in Fig h, ang tl
pivots 4, 5 and the bearing 19 of each
nave concenéric bearing surfaces,

The swinging extremities of the arms 7
ave pivotal]

to the upper ends of adjusting links 8, the
lower ends of the links 8 being pivotally con-
nected to a central adjusting block 10 Ty
means pf pivot pins 16. The adjusting
block 10 is slidable along guideways 20

formed upon the hub sections 6, 21 adjacent

b
internal screw threads formed for coaction
with the external screw threads 19 of an

adjusting shaft 11. The adjusting shaft 11

is provided with upper and lower thrust
bearings 18, 17 respectively which prevent
displacement of the shaft 1f

ey

longitudinal
and extends away from the rotor hub a
through a central bore of the hollow main
shaft 13.

The hub sections 6, 21 are clamped to-
gether along a plane surface of coaction 26
by means of a series of clamping bolts 14
these clamping bolts being positioned as in-
dicated in Fig. 2. The clamping bolts 14
besides clamping the hub sections together
may serve to comnect the rotor hub fo the
lower flange of the hollow main shafi 18
thereby permitting complete dismantling of
the "rotor by removel of the bolts. The
lower portion of the rotor hub is provided
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ly connected by means of ping ¢
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with a removable cap 15 which may be se-
cured to the rotor

in the lower ends of the bolts 14.

When used in a hydraulic turbine of the
type having high specific speed, the rotor
vanes oppositely disposed pressure surfaces
24 and suction surfaces 25 as shown in Figs.
3 and 4. With the arrangement disclosed,
the angularity of the pressure and suction
surface of the fixed or inlet vane sections 2
are not adjustable, but the adjoining pres-
sure and suction surfaces of the movable

. vane or discharge sections 3 are adjustable

about the axes of the pivots 4, 5 and rela-
tively to the corresponding surfaces of the
fixed vane sections 2. While the turbine is
operating normally, the water is being de-
livered against the pressure surfaces 24 in
a well known manner, and the suction sur-
faces 25 are exposed to an under pressure

or suction created by the water flowing.

through the draft tube.
- If 1t is desired to vnz

. the. discharge an-
gle of the rotor, the sha

11 may be rotated

_relatively to the shaft 13, either while the

turbine 1s in operation or while it is at rest

"in any desirable manner. Rotation of the

shaft 11 causes the block 10 to. move longi-
tudinally of the adjusting shaft by virtue
of the screw threads 12, thereby and causes
all of the movable vane sections 3 to simul-

taneously swing about the axes of the pivots .

" 4, 5 in an obvious manner. During such ad-

-associated with said

justment of the vane sections 3, the thrust

arings 17, 18 positively prevent longitudi-
nal displacement of the shaft 11 while per-
mitting free rotation thereof. After ad-
justment has been effected, the screw threads

" 12 positively lock the movable vane sections

3 in adjusted position. The chamber within

the rotor hub may be filled with grease or

other lubricant thereby assuring abundant
lubrication of the bearing surfaces. The en-

tire rotor may be quickly dismantled by re-

moval of the clamping bolts 14 and the outer
pivots 4 insure maximum rigidity of the
structure. These outer pivots 4 furthermore
permit reduction of the diameter of the in-
ner pivots 5 and of the hub, to a minimum,
thereby providing a relatively compact ro-
tor structure. ‘

It should be understood that it is not de-

sired to limit the invention to the exact de- .

tails of construction and operation herein

shown and described, for various modifica- -

tions within the scope of the claims may

‘occur to persons skilled in the art.

- Tt is claimed and desired to secure by Let-
ters Patent: '
1. In a rotor, a hub, a vane section rigidly
f:ub, and another vane
section movably supported directly by both
said rigid vane section and said hub.
2. In a rotor, a hub, a vane section rigidly

r hub by means of cap.
screws 22 coacting with threaded openings

‘vane section pivotally supported by
fixed vane section and by all of said hub-
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associated with said hub, and another vane
section movably supported at its outer end

‘by said rigid vane section and at its inner

end liy said hub.

3. In a rotor, a hub, and a plurality of
vanes associated with said hub, each of said
vanes comprising a section formed integral
with said hub, and another section pivotally
supported by said hub and by said first
mentioned vane section.

4. In a rotor, a hub comprising detachable
portions, a vane section rigidly associated
with one of said hub portions, and another
said
portions.

5. In & rotor, a hub comprising detachable
portions, and a plurality of vanes associated
with said hub, each of said vanes comprising
a fixed section formed integral with one
of said hub portions, and a movable section
pivotally supported at its outer end by an
adjacent fixed vane section and at its inner
end ny all of said hub portions.

6. In a rotor, a hub comprising detachable
portions forming a chamber, a vane section
rigidly associated with one of said hub por-
tions, a movable vane section pivotally sup-
Eorted by said fixed vane section and by said

ub portions, and means within said cham-
ber for adjusting said movable vane section
about its pivotal axis,
7. In a rotor, a hub comprising detachable
portions coacting at a plane surface, a vane
section rigidly associated with one of said

hub portions, and a movable vane section’

pivotally supported between said hub por-
tions and in the plane of said surface.

8. In a rotor, a hub comprising detachable
portions coacting along a plane surface, a
vane section formed integral with one of
said hub portions, and a movable vane sec-
tion pivotally supgorted by said fixed vane
section and by said hub, the pivotal axis of
said movable vane section lying in the plane
of said surface.

9. In a rotor, a hub having a chamber
therein, a pluralitg -of guideways formed
within said hub adjacent to saig chamber
& movable vane section supported by said
hub, a block movable along said guideways,
means connecting said block and said mov-
able vane section, and means for moving
said block along said guideways to vary
the position of said vane section.

10. In a rotor, a hub comprising detach-
able portions forming a chamber, each of
said portions having guideways thereon ad-
Jacent to said. chamber, a block coacting
with said guideways, a vane section rigidly
associated with said hub, a movable vane
section adjustably supported by said rigid
vane section and .by said hub, means con-
necting said block and said movable vane
section, and means for moving said block
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~ along said guideways to adjust said movable

i

21

25

vane section relatively to said rigid vane
section,

11. In a rotor, a hub
able portions forming a chamber, s vane
section formed integral with one of said hub
portions, s movable vane section pivotally
supported by said fixed vane section and by
said hub portions, an adjusting shaft rotat-
able within said chamber but fixed against
longitudinal displacement, a block movable
along said shaft by the rotation thereof, and
means for transmittin adjusting motion
from said block to saig movable vane sec-
tion. .

12. In a rotor, a hub having a chamber
therein, a vane section formed integral with
said hub, a movable vane section pivotally
supported by said integral vane section and
by said hub, a rotary adjusting shaft hav-
ing a threaded portion within said chamber,
a threaded block movable along said shaft
by the rotation thereof, and a link pivotally
associated with said block and with said
movable vane section. -

13. In a rotor, a hub having a chamber
therein, an inlet vane section rigidly asso-
ciated with said hub, a discharge vane sec-
tion pivotally associated with said rigid

comprising detach- .

vane section and with said hub, said vane
sections having cooperating pressure and
suction faces, and means within said charm-
ber for moving said pivoted vane section
relatively to said rigid vame section to vary
the discharge angle of said rotor while
mainfaining a fixed inlet angle therefor.

14. In-a rotor, a hub, an inlet vane sec-
tion formed integral with said hub, a dis-
charge vane section pivotally associated
with said hub, said sections forming a dove-
tail shaped vane radiating from said hub,
and means within said hub for relatively
adjusting said sections.

15. In a rotor, a hub, a plurality of non-
overlapping vanes radiating from ‘said hub,
each of said vanes comprising relatively
fixed and movable sections; and means with.
in said hub for relatively adjusting said
sections. o

18. In a rotor, a hub, and a plurality of
non-overlapping vanes radiating from said
hub, each of said vanes comprising a section
formed integral with said hub, and a mov-
ﬁb{;a section pivotally supported by said

ub.

In testimorgxwhereof, the signature of the
inventor is affixed hereto.

JAMES F. ROBERTS,
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