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2,471,395

Edward 'W. Radtke, Hartford’ Conn, assignor t'
United: Aireraft’ Corpora,tlon’ East- Hartford;
Conn., a corperation of Delaware

Abpplication:August:10, 1946,;Serial ‘No..689,697:

1

THi§ invention relates to' propeller assembliés:
and" more" particularly; to spinners-stch as are’
carrled by the forward‘end of ‘the propeller shaft’
and. serve as g cover for the hub of the propeller.

It*Has: been the usual practice  to support the j
spinner: shell  directly. from: the propeller hub ad-
jfcent the:propellershaft. - Asa result of the high
stresses’ set” up-in the shell- dite to centrifugal’
forces~and ‘bending moments this means of sup-
porting the shell*has: not' been- entirely" satis= 10
factory, and’in thHe case of large didmeter spin-
ners riow'coming into’ usehas proved inadequate.

It is"an’ object ofthe present invention to"pro-
vidé* a ‘propeller assembly including 'an improved'
spitmer and’ improved - supporting” structure 15
therefor:

Arnother -object’ of “the”invention is-to provide
itproved’ spinrer and spinher mounting, means’
whichi*provide Digh strengthto resist loading ‘due
toforces and moments along or-about the three 20
corordinate-axes'of‘the propeller:

Al flirther object:of 'the invention is to prowde
spihiner” supporting' means® affording- firm sup~
port' for ‘the: cutouts: in ‘the-shell through" whick
tHe: propeller-blades: pass “to ‘the hub: 25

Another object  of‘the ‘Dresent’ invention is ‘to’
provide & spinner: constructlon which'is: easy 10
assemble on' the: propelier’ axd ‘which"16cates the
spihnersaccurately relative to'the axis-of rotation:
of“the: propeller’ without" thie* necessity for-ads: 4
justimentsin:assembly;

A still further object of-tHe'invention is gener=
glly- tovimprove-the construction - and’ operation
of-'propeller spinners:

These and’other :objects and advantages of the’ g5
invention: will' be: apparent: from: the> following’
dethiled: description off otie! emiboditiient: of? the:
invention shown for purposes-ofiillustration:inthe:
aceonipanying drawings::

If these:drawiiigs: 4t

Fligr1iis avside elevationtofithe forwsrd end of!
anzairplane: fuselage: illustratitg therinvention;
partsiofithelengine cowling and the'spinner shell:
being broken away;:

g 2:1s a:side elevationion-an:enlarged scala’ 45
imtheivicinity:of 'the spinnet, the propellei blades:
and: partfof therspinher: shell bem”g broken away;:

3

Pig; 4vistal section:ontline 1454 of Fig. 2
- Pig, 5715 a . detailed: perspective : view: showing: 50
parts of'thespinnerisupport; and’ ‘
Pig;6 is g detailed view ontlitie: 656 of 1 Flig. 4"
Asiherginshowd; aii enginiel Kofitheair- cooled;
roidial typerdiives a  propellér shaft 12°on which:

isvmounted . a: propellér inclidifig g hub* 14} and® 55

four radially-extended bladés 16 The'enginesis:
enclosed in g COWllng comprising an outer-cylin:-
drigal ‘shelli{g* and~an’ inner ‘cytifidrical shell- 20
stirroundifigrandispaced ffoti the propellér sHatt!

tHe+shell§- 18" and'20 formifig’an-anntlar-girifs 60"

8 €laims: (Cl. 170--159):

take diict.22. leading. to the engine -comipartment.

A spinner shell; which encloses the propeller
hub comprises three sections, a dome-shaped nose.
section’ 24;. a forward’ annular section. 25 and
rear’ annular section- 28, of ‘gradiially varying di-
ameter from the.forward extremity of the nose
section to" the .rear’ extremity of the section: 28
wHich' termihates in:a diameter. equal to the. di-
ameter: of the forward end of 'shell 20. The for-
ward’ annular end of shell® 20: and the rear an-
nular end of ‘section 28".of the spinner are pro-
vided with inwardly directed webs 30 and.32, re-
spectively, having stiffénifig” flanges on the1r in-
turned edges.. Sections 26 and 28 of the. spinner
are also” provided with four-equally spaced, pe-
riphieral; semi-circular “cutouts: 34 disposed . in
confrorting relation at each blade shank location,
each of these” cutouts  having intuirned’ beaded;
edges 36 which ‘closely surrounid tHe blade shanks
88 butareout of contact therewith..

Section 26"of the spitiner sHell'has an’ annilar
band 40" secured; as by riveting or spot welding,
to' its inner surface which extends. beyond the
edge of ‘the shell*ty’ provide an annular seat for
the-nose sectionand*termingtes . in" an-inturned
stifféning-flange portion 42, The rear portion of’
nose section 24 is secured to the annular-seat on
section” 267 by bolls “44' the Heads of which are
elther rounded or are-flush- with ‘the outer sur-
o face of the'shell sections: A series'of peripher:
ally dlsposed ‘Holes dare provided‘in: flange portion’
42'in’ wHich bolt ‘and washer units:46°are suitably:
disposed " as' required to' balance® the spinner
assembly. ]

It will be’ noted that' the"dividing line 48 be-
tween the  ffont" and rear-sections 26° and: 2§ of’
the’ spinner lits in- a tiansverse plane which' in-
cludes the longituidinal® axes ‘of 'the several pro-
peller blades 16 “and ‘that’ consequently the cut—
outs-3% in‘the two sections are semi-circular and’
are symmetrical’ with:tHese blade axes. In ac-
cordance  with+ this invention improved’ means
are provided within the spinner for suitably:con-
niecting the forward andirear sections: 26 and 28"
and for supporting the spinner in an improved:
manner’ in' symmetrical’ position: relative to -the
axistof'rotation’ofithe propeller:

Aswill' be' apparent from Fig: 4, the propeller:
Hub 14 hasfour-equally’ spaced, radially directed’
blade 'shank receiving barrels 43 terminating ih-
mternally tHreadédiends 50" which heretofore re<
ceived 'the: threaded end of*a nut for compressing
8 packing washer 52 against an'internal packiig:
ring-'54"adjacent' the end of ‘tHe barrel, In ac-
cordance with>thi§ inventiorn> the usual nut is re--
placed’ by an’ extensién“slé‘eve" 56 -provided with
a-reduced externally thireaded end which is re-
celvalilé in-the*threaded: portion 50 of the bar-
rels anad+ is- provitded’ with an - exposed’ spanner-
wrenell engaging: portion: 58 forming ‘5 shoulder-
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3
59 which abuts the end of the hub barrel and
Jocates the sleeve accurately relative to the pro-
peller axis. If desired, this shoulder may be in
the form of a nut threaded on the portion B8 to
allow for adjustment of the sleeve relative to the
hub barrel. The inner threaded end of sleeve
56 serves in place of the former nut to compress
the packing 54. The sleeves 88 extend radially
substantially to the inner surface of spinner sec-
tion 26, terminating just short of the inturned
bead 36 at the forward portion of the cutouts.
Each of the sleeves 58 is provided adjacent its
outer extremity with a pair of spaced annular
ribs 60 which have finished confronting faces ac-
curately located relative to the shoulder 59. The
grooves formed by the ribs 83 are ufilized for
accurately positioning the spinner relative to the
axis of rotation of the propeller and for sup-
porting the spinner shell. against centrifugal

forces and against bending moments exerted o

about the three coordinate axes of the propeller,

To this end, annular clamping collars, gen-
erally indicated at 62, are provided about the ex-
tension sleeves 56 at each blade shank location.
As shown most clearly in Fig. b, these collars €62
comprise two complementary semi-circular mem-
bers 64 and 66 having flanges 88 and 79 g pair
of which are permanently secured, as by welding,
to the adjacent inner surfaces of spinner sections
28 and 26, respectively, around each of the sev~-
eral cutouts. FEach of the collar members 84 and
66 has a generally semi-circular key 72 perma-

ness to permit the collars to firmly clamp the
sleeves 56 while also clamping the webs 92, 94
between the lugs 78 and 80.

Midway between the blade shanks the flanges
98 and 98 are provided with widened portions 104
to- accommodate one leg 106 of an angle clamp,
the other leg 108 of which is secured to the web.

" Bolt 110 extends through the leg 168 and the

10

30

nently secured to its inner periphery. The keys |

12 are rectangular in cross section and closely fit

the groove between the ribs €8 so as to accurately

locate the collar and accordingly the attached
spinner sections radially on the barrel and sleeve
extensions. The collar members §4 and 85 are
also provided with integral bent ears T4 which
extend laterally in planes parallel with the plane
of the dividing line 48 between the shell sections
26 and 28.

For the purpose of clamping the fore and aft
collar members 64 and 66 about the extension
sleeves 58, these members are provided with pairs
of spaced parallel lugs 78 and 88 having curved
attaching bases §2 which conform to the outer
periphery of the annular collar members and are
attached thereto by a row of rivets 84 which ex-

tend through the base of the collar members and 5

also by a second row of rivets 8% which extend
through the base, the collar and the underlying
ring, or key, formed by members 72. Clamping
bolts 88 extend through the lugs 78 and 88 and
clamp the collar members 64, 66 firmly about
sleeve extensions 86, it being noted that the key
members 12 are slightly less than semi-circular
so that there is a space 32 between the adjacent
ends thereof in the clamped position of the
collars.

The confronting peripheral portions of shell
sections 26 and 28 are further reinforced and
connected by flanged webs gensrally indicated at
92 and 94 (Fig. 6) which extend between and are
connected with. the clamping collars just de-
scribed. The webs 82 and 54 have like arcuate
flanges 96 and 98 which overlie the inner sur~
faces of the shell portions 26 and 28 and are
permanently welded thereto. The inner edges
of these web members are provided with rear-
wardly directed parallel stiffening flanges 28 and
{00 as shown more clearly in Fig. 6. The web
members 92, 94 extend between the lugs 18 and
80 of the clamping collars and have a filler mem-

ber 102 therebetween which is of suifable thick-~
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webs of members 92, 94 to provides additional
clamping means midway between the clamping
collars.

The flanges 86 and 98 are also provided with
offset ends 112 which overlie the flanges 68 and
10 of the clamping collars and are secured thereto
by rivets t14. It will thus be evident that the
front shell section 26 has permanently. secured
thereto one half of a clamping collar at each.
cutout and an intermediate web clamping mem-
ber between adjacent collar members, while the
rear section 28 has the complemental collar
member and ancther parallel web member per-
manently secured thereto. By means of bolts 88
and 16 the two shell sections 26 and 28 can thus
be readily secured together about the interven-
ing hub carried extension sleeves 58.

In order to gain access to the propeller hub it
is only necessary to remove the screws 44 and the
nose section 24 which permits removal of the pro-
peller and spinner sections 26 and 28 from shaft
12 as a wunit, thus giving access to clamping bolis
88 for the several collars and the clamping bolts
{16 for the intermediate clamps. In the par-
ticular construction illustrated these bolts are:
inserted from the engine side of the spinner.

It will be evident that as a result of this in-
vention a very simple and effective spinner sup-
porting structure has been provided which is
easily assembled and easily removed for purposes
of access to the propeller. It will also be evident
that a construction has been provided which is
particularly adapted to provide ths necessary
support required for large diamster spinners; and
that the construction not only provides a rigid
support which accurately locates the spinner
relative to the propeller shaft but that it also
provides adequate reinforcement around the cut-
outs for the blade shanks.

While one embodiment of the invention has
been shown and described hersin it will be evi-
dent that various changes in the construction
and arrangement of the parts may be made with-
out departing from the scope of the invention
as defined by the appended claims.

‘What it is desired to secure by Letters Patent is:

1. In an airplane propeller assembly, a hub
having radially extended blade shank receiving
barrels, blades having their shanks extending
into said barrels, extension sleeves secured to the
free ends of said barrels, said sleeves having clamp
locating mean accurately located with respect to
the axis of rotation of the propeller, a spinner.
shell comprising a forward hollow cone section
and a rear section forming an aft extension of
said cone, said shell sections having comple-
mental cutouts to receive said blade. shanks, and
means for detachably connecting said shell sec-
tions together and supporting the latter on said
sleeves including a pair of clamping members. at
each blade shank location cooperating with the
clamp locating means of said sleeves, one mem-:
ber of each pair being connected to a different
shell section. :

2. In an airplane propeller assembly, a:hub
having radially extended barrels, blades having
their shanks extending into said barrels, exten- .
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sion sleeves secured to the free ends of said bar-
rels, said sleeves having peripheral clamp locating
grooves ‘adjacent their free ends accurately lo-
cated with respect to the axis of rotation of the
propeller, a spinner shell comprising a forward
hollow cone section and an annular section form-
ing an aft extension of said cone, said shell sec-
tions having complemental cutouts to receive said
blade shanks, and means for connecting said
shell sections detachably together including a
pair of clamping members at each blade shank
location having key portions received in said an-
nular clamp locating grooves, one member of
each pair of clamping members being connected
to a different shell section, and means for clamp-
ings said pairs of members around said sleeves.

3. In an airplane propeller assembly, a hub
having radially extended barrels, blades having
their shanks extending into said barrels, exten-
sion sleeves secured to thie free ends of said bar-
rels, said sleeves having annular clamp locating
grooves - adjacent their free ends accurately
located with respect to the axis of rotation of
the propeller, a spinner shell comprising a for-
ward hollow cone section and an annular section
forming an aft extension cof said cone, said shell
sections being divided in a plane including the
axes of said shanks and having completmental
cutouts to receive said shanks, and means for
connecting said shell sections detachably together
and for supporting the same for rotation with
said hub including a pair of clamping members
surrounding said sleeves, one member of each pair
being connected to a different shell section, said
clamping members having arcuate key portions
accurately fitting said clamp locating grooves, and
fore and aft extending clamping means for con-
necting said clamping members.

4, In an airplane propeller assembly, a hub

having radially extended barrels, blades having

their shanks extending into said barrels, exten-
sion sleeves secured to the free ends of said bar-
rels, said sleeves having annular clamp locating
grooves adjacent their free ends accurately lo-
cated with respect to the axis of rotation of the
propeller, a spinner shell comprising a forward
hollow cone section and an annular section form-
ing an aft extension of said cone, said shell sec-
tions being divided in a plane including the axes
of said shanks and having complemental cutouts
to receive said shanks, and means for connect-
ing said shell sections detachably together and
for supporting the same for rotation with said
hub including a pair of clamping members sur-
rounding each of said sleeves, one member .of
each pair being connected to a different shell sec~
tion and each of said members having key means
received in said clamp locating grooves, pairs of
parallel web members extending between and
connected to said clamping members, means for
connecting one web member of each pair of web
members to a different shell section, and fore and
aft clamping means connecting said pairs of
- clamping members and said pairs of web mem-
bers.

5. In an airplane propeller assembly, a hub hav-
ing radially extending barrels, blades having their
shanks extending into said barrels, extension
sleeves secured to the free ends of said barrels,
said sleeves having clamp locating means at their
free ends accurately located with respect to the
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axis of rotation of the propeller, a spinner shell
enclosing said hub, and clamping means carried
by said shell and cooperating with the locating
means on said sleeves for supporting said spin-
ner.

6. In an airplane propeller assembly, a hub
having radially extending barrels, blades having
their shanks extending into said barrels, exten-
sion sleeves secured to the free ends of said bar-
rels, said sleeves having clamp locating means
at their free ends accurately located with respect
to the axis of rotation of the propeller, a spinner
shell enclosing said hub, said shell having fore
and aft sections divided in a transverse plane in-
cluding the axes of said blade shanks, and clamp-
ing means carried by said shell sections and co-
operating with the locating means on said sleeves
for supporting said spinner and detachably con-
necting said shell sections together.

7. In an airplane propeller assembly, 2 hub
having radially extending barrels, blades having
their shanks extending into said barrels, exten-
sion sleeves secured to the free ends of said bar-
rels, said sleeves having clamp locating means at
their free ends accurately located with respect
to the axis of rotation of the propeller, a spinner
shell enclosing said hub, said shell having fore
and aft sections divided in a transverse plane
including the axes of the blade shanks, clamp-
ing means carried by said shell sections and co-
operating with the locating means on said sleeves
for supporting said spinner and connecting said
shell sections detachably together, and a conical
nose section detachably secured to the forward
periphery of said forward section for permitting
access to said shell supporting means,

8. In an airplane propeller assembly, a hub
having radially extended barrels, blades having
their shanks extending into said barrels, exten-
sion sleeves secured to the free ends of said bar-
rels, said sleeves having clamp locating means
accurately located with respect to the axis of
rotation of the propeller, a spinner shell com-
prising fore and aft sections divided in a trans-
verse plane including the axes of said blade
shanks, said shell having cutouts to receive said
blade shanks, and means for detachably connect-
ing said fore and aft sections including pairs of
clamping members at the cut outs and also be-
tween said cut outs, one member of each. pair
being connected to a different shell section, and
fore and aft extended clamping means for secur-
ing said members together, said clamping mem-
bers at said cut outs having inwardly directed
portions which surround the free ends of said
sleeves and cooperate with said clamp locating
means to position and support said spinner con-
centric with said propeller axis.

EDWARD W. RADTKE.
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