Sept. 29, 1953 A. S. ODEVSEFF 2,653,670
CONTROLLABLE PITCH PROPELLER ' -
‘Original Filed June 2, 1948 | . 3 SheéfS—Sheet l

Yz

E | | ' v] o
|
[
Il |
2 S '
-:__)‘ . <l 2 - H
- '
l . b - :: _ z 7 \ .
I = o
| LJﬁ 49 L I ~47¢5'[/ IG
N _ L _ 4
72—} ‘1._ = _\| |
s —
|
1
N
o il
0 W L7777
o INVENTOR.
ALEC 5. DEVSEFF

Wb\
. o ’ Y- . / !



2,653,670

Sept. 29, 1953

A. S. ODEVSEFF
CONTROLLABLE PITCH PROPELLER

'3 Sheets-Sheet 2

Original Filed June 2, 1948

7

- . R [
: BV

3

1]

.

———— L4 3§ - @ 4+ F L EER mEm mE - -
nu-.l-i-l'ili..‘lrll
1 l

QNN A Z L

AMLTHLAHTLAERT TR YRR AR RS LT

=z

V4

e

INVENTOR.

ALEC 5. COEVSEFF

BY

: \';E;
2




Sept. 29, 1953 A. S. ODEVSEFF - 2,653,670
) _ CONTROLLABLE PITCH PROPELLER |
Original Filed June 2, 1948 | - - 3 Sheets-Sheet 3

[l | [|I11] M~

I 2 [N | AN
\_ L ] 4

5

T T

\__ X/

T
L
-

NN SRS Ry

-
R

-

L I

re—— AR TYE FE ¥
- T ww = EE = oE

e
o

=

52 ' | JE

- — a—

Hilii!

iu

FIFFFTFFTs

/A L Mttt

— g =m -
‘-I.'

_
NI IsT SIS ITS,

R e N N T e S e S B R R R R R R
/'

[[1 3= 1 | e

(L

N S S S RS R S SRR R RS SR R R Y

# AT
Flrd _ L ZegO.
1

ya

IIIIII!IIIII]IIIIIIIIIII!IIIIIIllllIIII‘IIlIIIIEEI:I:l!H;!!HHE“: *

si':?.am:a\\\‘ ‘

LT

iz} \
&L'é S
NivEl -
NS e
R
\
N

! "={'{nff
I | | f

i ) F l | - INVENTOR.
e AUEC G OocySers

YorromrveEy”

—— T N T T O R e me— -
et gttt - (TR P DE Y LA BY " | .
I T, W X%



Patented Sept. 29, 1953

2,653,670

UNITED STATES PATENT OFFICE

2,653,670
CONTROLLABLE PITCH PROPELLER

Alec S. Odevseff, Wichita, Kans., assignor to
Beech Aircraft Corporation, Wichita, Kans., a
corporation of Delaware

Original application June 2, 1948, Serial No.
30,637, now Patent No. 2,618,348, dated No-
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1

The invention here disclosed is a controllable
pitch propeller and a division of copending pat-
ent appiication Serial No. 30,637, filed June 2,
1948, now Patent No. 2,618,348 of November 18,
1952,

General objects of the present invention are
to provide practical and efficient hydrauiic
mechanism for effecting the piteh changing ad-
justments of the propeller blades and to so con-
struct this mechanism that it will be accommo-
dated within the hub structure of the propeller.

Further, special objects of the invention are
to provide the hydraulic piteh adjusting mecha-
nism in a symmetrical, balanced form of con-
struction which will cooperate fully in the proper
functioning of the propeller and which while
small in size for containment in the hub struc-
ture, will afford necessary power for pitch chang-
ing adjustments.

Other desirable results attained by the inven-
tion are set forth and will appear in the course
of the following specification.

The drawings accompanying and forming part
of the specification illustrate present preferred
embodiments of the invention but structure and
srrangement may be modified and changed as
regards immediate illustration, all within the
true intent and broad scope of the invention as
hereinafter defined and claimed.

Fig. 1 in the drawings is a broken and sub-
stantially central longitudinal sectional view
through the hub of the propeller as on approxi-
mately the plane of line |I—i of Fig. 2;

Pig. 2 is a front and broken part transverse
sectional view of the propeller sectioned portion
appearing as on substantially the plane of line
e—2 of Fig. 1;

Tig. 3 is a broken horizontal sectional detail of
the yoke and one of the slide rods carrying the
same, with parts appearing as on substantially
the plane of line 3—3 of Fig. 2;

Figs. 4 and 5 are broken longitudinal and
transverse sectional views, respectively, of a
modified form. of the hydraulic operating mecha-
nism;

Figs. 6 and 7 are broken sectional details of the

leverage connections between the piston rod and

thrust rods in this modified form of construc-
tion.,

In the several views the blades 10 of the pro-
peller are shown rotatably supported by bear-
ings at {1 in the hub body 12 and as adjusted
axially through the medium of slide blocks 13,
Fig. 2, engaged in radial slots {4 in the inner
ends of the propeller retainer rings 18.

The blocks 13 thus serve, in effect, as sliding
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crank ping for rotating the blades to various se-
lected pitch angles. They are shown as pivet-
ally engaged over the heads 16 of bolts 1T which
fasten the ends of companion yoke segments {8
vogether about the central sleeve portion of the
hub.

In the forms of the invention illustrated the.
propeller has a flanged mounting and the cen-.
tral drive sleeve 20 is therefore part of the:
mounting flange 21, Figs. 1 and 4.

The pitch changing yoke which directly ac--
tuates the blades, is supported between sliding
bearings in the hub in the space immediately
surrounding the central drive sleeve, closely ad-
joining the inner ends of the blades.

The sliding bearings mentioned are provided
by rigidly connected parallel push rods. These
rods are shown at 22, sliding at their opposite
ends in Inner and outer kearing sleeves 23, 24,
in the hub 12, in parallel relation at diagonally
opposite sides of the drive sleeve. This diagonal
arrangement, as indicated in Fig. 2, brings the:
rods close to the inner ends of the blades and
the thrust transmitting bolts 17 close to the rods.

The inner ends of the bearing sleeves 23, 24,
are spaced far enough apart for full movement
of the yoke supported on the rods between these
bearings.

The thrust yoke 18 is a rigid ring, rigidly hold-
ing the slide rods in spaced relation and guided
by these spaced parallel rods in accurately
maintained alignment between closely adjacent
bearings at opposite sides of the same. In this
rigid relationship the parts are maintained in
free sliding mounting, clear of binding or twist-
ing effect and requiring but a minimum of ef-
fort to apply the pitch changing adjustments to
the blades. The parts can be made to fit ac-
curately and closely to avoid slip or lost motion
which might lead to any difference in pitch be-
tween the blades.

The construction disclosed is particularly well
suited to hydraulic operation for, as shown in
Figs. 1 and 4, a hydraulic cylinder 46 may be
mounted in the inner end of the hub sleeve, con-
taining a piston 47 for connection with the push
rods. |

In Fig. 1 the hydraulic piston 47 is shown as
having a tubular piston rod 48 guided through
a bearing 49 at the front and carrying a trans-
verse yoke 50 connected with forwardly extended
end portions 51 of the push rods 22.

This construction provides a short stroke, pow-
erful piston action having the same longitudinal
movement as the thrust rods.

Where greater power may be required and &
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longer piston stroke is permissible, a construc-
tion like that shown in Figs. 4 to 7T may be em-
ployed.

In this. modified form of the invention the
forward end of the tubular piston. rod 32 is
shown pivotally connected at 53 with the longer
arms of levers 54 fulerumed at their outer ends
to the hub body, as shown at %9, and pivotally

connected at 56 with the extensions- 51 on the

forward ends of the slide rods 22.

In both the constructions.shown: the:operating
fluid, such as o0il, may be admitted to and ex-

hausted from the cylinder through a single trans-

fer line such as indicated at- 5% in Figs. 1 and

4. Centrifugal force creates. a tendency for the
blades to go into flat piteh, applying rearward
pressure on the piston. Conseguently there is
no need for fluid or other applied pressure on
the forward side of the piston. Normally fluid
pressure.for piteh control is under-control of: the
propeller governor- on: the engine; increasing: or
decreasing in pressure, as needed, to maintzin
the. desired pitch, and- it is only necessary that
this pressure fluid reach the piston through the
one connection shown at 58. |

The hydraulic operating mechanism disclosed
is. simple in construction, symmetrical and fully
balanced: and is. such: as:can: be wholly dispased
within the central-drive: sleeve;

What is claimed- is:

A controllable pitch propeller comprising a
hub having an- axially disposed drive sleeve ex-
tending therethrough from: front: to back, said
drive sleeve having. a mounting flange at the
back and having-a guide at the front end of the
same, said drive: sleeve having a cylinder form-
ing section within the back portion of the.same,
a  piston operable: in. said eylihder forming sec-
tion, means for supplying: and: exhausting ac-
tuating fluid: to. and from. said cylinder- section
in back of said piston, a. piston. rod extending
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4
forwardly from said piston through sald guide
at the front end of the sleeve, push rods within
the hub at opposite sides of and parallel with
said drive sleeve and with the piston rod op-
erating. within said drive sleeve, a thrust ring
fixed on intermediate portions of said rods sur-
rounding and freely operable longitudinally over
said drive sleeve, propeller blades journaled in
the hub with their inner ends closely adjoining
said thrust ring, piteh changing connections
from said thrust ring to the inner ends of said
blades;. hearings for said push rods supported
in the hub at. opposite sides of said thrust ring
and. longitudinally spaced to permit limited
longitudina] piteh changing adjustment of said
thrust ring, said spaced bearings being parallel
with said drive sleeve and with the piston rod
operating through said drive sleeve, and trans-
verse operating connections extending from the
forwardiend of the piston rod in the drive sleeve
to. the forward ends of said push rods at the
opposite sides of the drive sleeve and wherehy
substantially: all parts of the pitch changing
mechanism are contained within the hub for-
ward. of the mounting flange and in generally
parallel relationship with the drive sleeve.
ALEC S. ODEVSEFR,
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