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(Cl 244—-——134)

T‘*ns 1nventmn arfelotes to elrereft propellers and

- more particularly to improvements in Verleble -

- '_-plt(‘:h propeller installations.
- -Tt is an object .of this invention to: provzde a

,--propoller assembly hevmg improved .electrical

- connector ‘mechanism for transmitting power'
o fl om fixed structure to the rotating propeller.
- Another object of this invention s to prom{le

~an electrical connector mechanism of the type

| | -described including stop means-for holding.a con-
o trol housing stationary relative to the propellm

upon assembly of ‘the propeller on the .engine

" drive shaft, the control housing having elements

-thereof operotwely conneected to the rototable

E -_;_,;-prooe]lel portion.

'-111ustrat1ng the hubrcermed eleetrlcal oonneetmns
including a schemetm shomng of the bleoe dele—

ing elements. | __
Fig. 8 is a partial view of the outboard or nose ;

end of the propeller..

Referring to Fig. 1, a propeller eesembly is

- shown.comprising.a hub 20, a.contrel-unit 24.and
an-electrical -adaptor 26 with the entire assembly
“being mounted in position.on an engine 30 illus-

10

trated pertlelly in. phantom -which engme by
means of its shaft 32 drlves the hub pontzon ﬁl

'_ .0f the propeller

15

A further object of tl'ns 1nventlen 38 VO provzde_,

. '-o, propeller installation eomprising a hub aunit,
! contrel unit: operatwely connected thereto and

m eohenlsrn for trenemlttmg electrical power from
the engine to the control.and hub units includ-
‘ing:stop means for fixing. the control unit against

20

rotation upon assembly of the propeller on the.j .

' --englne ‘drive shaft.

Another objecy: of thle ﬁnvention ze 0 p-1ov.a

" an improved propeller mechanism which .can be_

installed with great: facility without the necessity

- of -making numerous - manual eonneetmne for.-the

-glectrical circuits or'eontrol unit svop. This s

particularly edventegeous in propellere hevmg :
- ..fencloelng spinners..
- These-and other ob;;eets W111 beeome ree,chly .

30

The hub 28 carries a plurahty of blodes 3&_'_

mounted for -pitch changing movement relative
thereto. The pitch.of the blades34. may be varied
by any: number of well-known means as for ex-
ample by hydraulic pitch changing motors ee_ ried

within the base of each of the blades.

“The control unit 24 comprises a housing 38_'_
which ‘both carries and encloses various :pitch

control -mechanisms. Whlch for purposes .of this
description -need . not - -be .dealt w1th in detail.
-will -suffice, howeyer, to indicate that a speed

It

~responsive.servo-unit 40 1mp&rts oentrolhng mnove-

95

ments to -a gear -train -mechanism within the

| housme urhloh 1esu1te 1n controlled rotetlon of

apparent from the ‘following detail -description

_,of the drewme‘s in which::

g, I is a side elevetmn of the propeller ln'
--'-fmounted pomtmn

CRigs 2018 an enlerged wew 1n pertlal oross-

35

' —eeetlon dllustrating the- electrical connector -or

-- _--.edeptor of this invention. | -

... Pigs. 3 and 4 are opposmg e1de vzewe teken_

o elong the lmes 3-—-—3 e,nd d—-ﬂ reepectwely, of_
" --Flg 2. S |

 the gear 42 and .a worm drive nut 44 carried
-;Wlthlll the hub 20

The drlve nut M 111 turn-
1mperts recmrocetmg motlon to an. element 45

-, Wwhich controls a. d15ur1butor velve (omitted for
.convemenoe) for dlreetmg ﬂmd under pressure |

_the pltoh of the blades 34 The ﬂuld under pree-_ |
sure may be promded by ohe or more pumpe
_celned by the hub 20 end drwen via a gear 48

by a pump drrve geer 59 extendmg w1th1n the
- hub and havmg an operative connection to the

control umt 24, The pUMP ¢ d1 1ve gear 50 normelly

- remains etatmnery S0 thet tne hub carried pUmMPS

40

. Fig. 5 is an 111ustret1on of the 1nboercl ez«de of -

the propeller .control - unit, :i. -e., gl v1ew lookmﬂ'.

,outboerd from the engine nose.

- Pig.. 6 is a-schematic and croes-sectlonel 111us-
- tration of the electrical conneotmg system - uuth

- -the .cross-section portion of the figure being a
i --oompomte of cross-sections taken -along the lines

~8==8 of 'Tig. 2.and . 8a—8a of Pig, 5. This figure
1iHNustrates the assembled nomtzon of the el eetrleel
.connecting mechanism, |

| Ibg ’7 is & pertml cross-sectmn enmlar to Fig. 1

- 50

45

‘are normally drrven as a, lesult of prope11e1 rofa-
~tion. An euxﬂlery motor o6 cerned by th oontrol“ |
_un1t is operatwely connected to the pump drwe- |
gear -58 so that the hub cerrlecl ‘pumps may be_
“drwen when the pr onellel is etetlonely by rotat-
jng-the- normelly stetloneﬂy gear: Et The eutlre.-
| eontrol unit - meohem m and: the p1teh ohenglne

--meohamem carried - by the- hob are described in

detail \in eo-pendmg petent Apphcatmn oerzol |
No. 159; ’736 ﬁledeMey 3, 1950 by Melva Lone-..
v-fellow B -

‘In .order to Jprovide eleotncal power fer thﬂ_ -

' various electr1cally responswe unlts »thh heve




been described and are to be described, the adapt-.
or 26 is provided and is fixed to the engine 35
by means of bolts 60. As seen in Figs. 2, 3 and 4,

the adaptor 26 comprises a semi-cir cular brachu_

64 which supports the adaptor on the nose of the
engine and carries threaded type elecirical cou-
plings 85 and £8 which are adapted T0 receive
cooperating couplings leading to eonduits carried
- by the engine and fixed aircraft structure. The
adaptor 28 further includes an extending portion
- 18 which protrudes in an outhoard direction to-

~ward the propeller and is composed of a plurality

of spring loaded contact plungers 12 and 74 which
are adapted to engage cocoperating cecuntact points
carried by the control unit 24. The extending
portion 78 forms a wall which surrounds the con-

tacts 72 and 74 and has fixed thereto a resilient

seal 78 adapted to engage a cooperating cup-like

- extension 88 (Fig. 5) which protrudes in an aft

direction from the rear side of the control unit 24.

‘Referring to Fig. 5, the control unit 24 carries

2,628,794

i

26) via the electrical connections through the

adaptor 26 and to the control housing 38.
Similarly, the auxiliary motor control can fur-

| nish electrical power via the line {6 to the

contact plunger 118 and eventually to the con-
duit 90 (better seen in Fig. 5). The deicer con-

- trol in turn provides electrical power via leads

- of which are connected to a bus bar 130.

10

122 and {24 to contact plungers 126 and (28 each
For

purposes to be described hereinafier, two bus

‘bars are utilized for transmitting power to &

plurality of brushes {34, groups of which contact

- slip rings carried by the propeller hub 28. Each

slip ring has a number of brushes contacting it
so that a high current load can be passed to the
slip ring without necessarily utilizing a prohibi-

‘tively large single brush.

The deicing power brushes {34 are better seen

in Fig. 7 and for convenience are referred to as

~ a plurality of contact points 84 and 86 which co-

operate with the contact plungers 712 and 74, re-
‘spectively, carried by the adaptor 26. The con-
tacts 84 conduct electricity to the various electri-
cal elements of the servo control unit 48 and a
pitch limit switch unit §8 as well as a reversing
solenoid (not shown)..

The servo control univ .

includes a controlling proportional solenoid (not

shown) which responds to g signal from the pro-
peller governor. The detail electrical system for

30

these various units is deseribed in the above-

mentioned co-pending patent application. At
least one of the contacts 8% provides an electric
connection by means of a conduit 99 to the auml-
'1ary motor 94, |

The extendmg portwn w Of the adaptor 2%

and the cooperating cup-like portion 80 carried
by the conirol unit 24 are more clearly illustrated
in their assembled position by referring to Fig. 6.
As herein illustrated, it can be seen that the ex-
- tending portion 70 protrudes within the confines

of the wall 180 of the cup-like portion 80 so that

the contact plungers 72 engage the contacts 84
-and the plungers 74 engage the contacts 86 while

35

40

~ at the same time the seal 18 engages the wall 188

" -to prevent moisture or dirt from entering and

'- .accumulatlng on the electrical contacts.
- The particular leads from the aircraft to the
adaptor 26 are illustrated schematically in Fig. 6

| _'so that detail description thereof is not necessary.

It is apparent that the extendmg portion 78
on the adaptor 26 forms a male stop which co-

operates with the wall 180 so as to position the

control unit casing while also serving to hold the

‘brushes 140,

142 and {44. As previously de-
scribed, the control unit 24 is held stationary
hence the brushes {40, 142 and {44 will also be
stationary relative to the hub 28. Thus, slip
rings 150, (82 and {54 are carried by the rotat-
able hub to conduct the current from the brushes
140, {42 and i44. The reason three brushes are

utilized herein is that one of the brushes acts
-~ as a common ground return pack to fixed aircrait

structure while each of the other two. brushes
provides current for the deicing elements of two
of the blades of the four-blade construction illus-
trated. The deicing elements of two blades only
are energized at any one time in an intermittent
manner so that the load on the aircraft electrical

‘system will not be excessive at any one time.

Rach of the slip rings, taking for example the
slip ring 1989, has a bolt type electrical connec-

- tion {60 to a spring type jumper (62 which en-

gages one of the posts 164, 166 or {€8. Assuming
for the time being that current is being supplied

to the post 166, current will flow via the line (10 '

to the brush 172 into the semi-circular slip ring

- 114 from which current is fed to the deicer ele-

ment 176 and back again to a cooperating semi-
circular slip ring (18. The semi-circular slip
rings 1714 and 118 form a cooperating pair sepa-
rated by insulation 180 so that they surround
the shank of the propeller blade 34. Current is

subsequently fed from the slip ring {18 to the

50

55

latter against rotation when the hub is driven by

the engine. As a result upon installing the hub

and control unit combination on the engine drive

shaft the necessary electrical connections are
automatically engaged while the control unit
housing is simultaneously positioned and held

- 60

‘against rotation since the latter is freely mounted

relative to the drive shaft 32.
be noted that a source of power or battery 118
is provided which has electrlcal connections to
the electronic governor, the manual pitch con-
trols, deicer control and auxiliary motor control
each of which are carried by fixed aircraft struc-

ture. The tachometer generator is driven by the

engine and feeds a variable voltage to the gover-

“However, it will

65

the current to the common ground.

- blade unbalance.

brush 184 and to a lead {86 which, as better seen
in Fig. 8 connects with the opposite blade and

- permits current to flow to a brush 188 (Fig. 7,

slip ring 190 and the deicing element 192 carried
by such opposite blade. Current will then flow
to the slip ring portion 194, through the brush
196 and back to the post {68 which will return
. It will be
noted that the electrieal path just deseribed com-
prises a series connection between the deicing
elements of opposite blades which insures simul-
taneous deicing of such blades to prevent any.
Thus, If a deicing element of
any one blade should become inoperative, current
will be cut off automatically to the deicing ele-
ment of the opposite blade. =
- Tt will be apparent that as a lesult of this in-

vention a simple yet positive means of providing
electrical connection for propellers is provided

~ whereby the entire propeller and its control unit

70

nor consistent with engine speed so that in turn
the electronic governor passes a governing signal

to the previously mentioned proportional solenoid
and servo control 40 '(carried by the control unit

75

may be assembled separately and upon installa-
tiont of the propeller on the engine all the neces-
sary electrical connections will be automatically
engaged while also the control unit will be posi-
tioned and held statmnary durmg subsequent

_prOpeller operatwn



Al:bhﬁugh only one embodiment of thls mven-
'i:ion has been illustrated and described herein, it

will be apparent that various changes and modi-

fications may be made in the construction and -

arrangement of the various parts without depart-
~ ing from the scope of this novel concept.

What it is desired to obtain by Letters Patent is:

6

__abutment means- thereon engaging smd stop

ex

1 In an mrcraﬁ: en engme 1nclud1ng 2 Pro-

'. rela,twe te S&ld engme a,n adap'bor fixed te seld
engme aejaeent said shaft mcludmg a plurahty

. of ‘electricéal eentacts eperatlvely connected to

said source of power, an abutment carried by said

adaptor, a propeller assembly comprising a rotat-
15
_operativ’ely connected thereto, said control unit
comprising, a housing movable relative to said
~ hub, and a st0p carried by said housing, electri-

able hub driven by said shaft and a control unit

ea,lly responsive elements carried by said propeller
~assembly, and a plurality of members engageable
with said contacts upon assembly of said propeller
assembly on said shaft whereby said stop engages

10

-means for positioning said eontrol unit with re-
spect to said engme upon assembly of said pro~
peller on said shaft. - - -

6. In an aireraft eompnsmg an engme and a
propeller drive shaft, a source of power mcludmg |
eperatwc conneetmns {0 said engine, manua,l :
control means fixed relative to said engine, a

'iemove;ble eleetuca'l adaptor ﬁxed relative to. the
- eneme having oeeratwe cenneetmm t0 said source

of power and said control ‘means mcludmg,

stop and a plurallty of electrical conductors, a

- control unit surrounding said drive shaft and

‘having  abutment means eeoperatmg with said

stop whereby said controi unit is fixed against
rotation relative to the power plant, said unit

~ comprising electrically operated units, electrical -

20

- conduits and means for interconnecting said con-
duits with said electrical conductors upon assem-

bly of said control uni_t over said shaft and ad-
jacent said engine, a rotatable hub adapted to

~be mounted on said shaft including electrical

said abutment to fix sa,ld heusmg rela,tlve to said

- engine. -
2. In an mrcraft the cembmetmn ef an engine

:25

ineludmg a, propeller shaft, a source of eleetrleal -

power including electrical connectors leading
therefrom, an adaptor fixed relative tosaid engine

mechanism carried thereby, and electrical trans-

fer means carried by said hub and operatively

engageable with said electrical conduits thereby
providing an electrical path to said rotatable hub. .
7. In an aircraft, an engine including a pro-

'.peller shaft, a propeller adapted to be driven by

having an operative engagement with said con-

nectors including a. plurahtyof electricalcontacts,
sbutment means carried by said adaptor, a pro-
: peller control unit freely mounted relative to said

shaft adapted to receive said electrical contacts

o "~ including stop means cooperating with said abut-

ment means whereby said control unit is held sta-

- tionary during propeller rotation, multiple electri-
cal elements carried by said control unit, apropel-

ler hub mounted on said shaft and having a plu-

 rality of variable pitch blades carried thereby
mcludmg electrically responsive elements, and

means carried by said hub ‘operatively engaging

30

40

said shaft comprising, a hub surrcunding said

shaft and having variable pitch blades carried

thereby, and a control unit inboard of said hub

and having operative connections to said hub,
said control unit including an annular casing

surrounding said shaft and adapted to be ro-
tatable relative to said hub, electrically respon- =
sive elements carried by said hub, means pro-
viding an electrical path from said unit to said
-~ ~hub comprising eoeperatmg slip

rings and
brushes, g source of power fixed relative fo said

engine, an adaptor fixed relatwe to said engine

- comprising operative connections to said source of

said electrical elements When sald hub is in 11:3 "

“assembled position on said shaft.

~ 3.In a combination according to claim 2_".
- wherein said electrically responsive elements in-

clude deicing means carried by said blades and

“having a continuous electrical cennectlen with

“ the engaging means carned by said hub.:
-4, In a cembmatmn according to clalm 3
'Wherem_ the electrical connection between said

~ blade deicing means and said hub comprises a
“brush and slip ring combination, and the engag-_
ing means carried by said hub comprises slip ring .

| _-mechamsm engageable Wlth sald multlple elec- .
| 55

trical elements.
- 5. In an aircraft, the combmatmn of, an engine

for the aircraft mcludmg a propeller shaft, a

~ source of electrical power carried by the alrcraft

power, a plurality of spring loaded electrical con-
tacts, and a ﬂange depending from said adaptor

in an outboard direction and surrounding said

contacts, electrical means carried by said unit

engageable with said contacts, a cup-shaped stop
- carried by said unit and surrounding said elec-

~trical means, said cup-shaped stop protruding

o0

including. connections to said engine, a propeller

assembly having a control unit forming an opera-
-~ tive part thereof and including electrically oper-

ated control mechanism carried thereby, stop

. means carried by said confrol unit for holding
" said unit stationary relatwe to the engine when
- the propeller is rotatmg, o, removable electrical
- eonnector unit adapted to be fixed to the engine,
~ multiple electrical connector ‘means carried by
 said connector unit, and cooperating electrical
connector means carrled by said propeller control
70
- nector means when the propeller is assembled on
the engine shaft thereby providing a through

unit and adapted to receive said multiple con-

connection between said propeller carried control

unit and said electrical supply source, said re-
f—

‘movable connector unit including cooperating

60

65

| 'seuree

axially of said shaft in an inboard direction
whereby said stop engages said flange and said
~ electrical means engages said contacts upon as-
o sembly of said propeller on said shaft. -

8. In an aircraft, an engine 1ncludmg a pro-

peller shaft, a source of power fixed relative to

said engine, an adapter fixed to said engine ad-
jacent said shafi including connectors operatively

- connected to said source of power, an abutment

fixed relative to said adapter, a propeller assem-

bly comprising a rotatable hub driven by said

shait and a control unit operatively connected

- thereto, said control unit comprising; a housmg

movable relative to S:Ele hub, and a stop carried

by said housing, power responsive elements car-

ried by said propeller: assembly, and means en-

- gageable with said connectors upon assembly of
said propeller assembly on said shaft whereby

‘said stop engages said e,butment to fix said hous-

“ing relative to said engine and operatively con-

nect smd power responswe elements to sald;

EDWARD W. RADTKE o
- WILLIAM E. DIEFENDERFER

_ I('Ref_erences on fo_llowmg- page)
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