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. peller,
- 18 of eeeh blade ‘describes a right helicoid, the
. angle of the blade with respect to the axis of
- ‘rotation at any diameter being such that the

SR -_;j‘advence at that diameter will be equal to the:

- advance at the extreme diameter.
R
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3 Clanms. |

ThlS 1nvent1on relates to screw pmpellers it
.Jls equally appheeble to elrplane prepellers, ehlps |
*f_prepellers air propeller fens and mreuletmg pre-_
-j'pellere for various fluids. |
Aceorchng to this 1nventren the prteh ef e, SCrew
- '.prepeller is made 1.5708, that is to say, for one
- revolution the advance of the ‘propeller due to

Lo ity mean helix is. equel to 1 5708 times the di-
' ameter of the propeller measured over the ex~
~treme ends of the blades; the mean angle of
~ the blaclee at the extreme ende deserlbes 2 helix
.. which in one revolution of the prop ller ad-

~ vances 1.5708 times the dlemeter of the pro-
Further, the ‘mean radial centre line -

A propeller SO

- de51gned operates with a minimum loss and cre-
‘gtes minimum dreturbence in axial direction - in .
~the fluid in which it runs,. and the losses due to.
: _"centr1fuge1 drspleeement of the’ ﬂmd in - Whmh_
-_ii;:_the propeller works are reduced to a minimum. __
R ~Both faces of the blades form oblique helicoids,

ﬁmtuated equally on both sides of the right heh- i

:' celd representing the pitch of the propeller.

-~ “This arrangement if schemed as above de-
 scribed, would result in blades of unnecessary
‘thickness at the tips: the tip thickness is ebwated_'_-
~ by reducing the thickness of the blades in steps,

 the reduction being such that the cross sectional
- .. -area of the blade at any point is not reduced be-
-+ low that necessary to provide strength to with- )
. ‘stand the working stresses to which the propel-

.. ler will be subjected nermelly at such points re-

S spectively. The faees of the blades thus form

o f'-_*-;._a number ef ebquue hehcmds equelly drsposed"

- on opposite sides of the right helicoid which

. * 40 forms the pitch line, the angle of obliquity di-
- 'minishing in ‘steps teken entwerdly frem the ems |
ST '_of rotation. . |
oo A further object of thls 1nvent10n is to prov1de |
e --"a, propeller which will minimize losses due to.
> “slip caused partly by excessive thickness of the
. 'blades at the root, where the thickness of the
-;...-_bledes is usually greatest, and partly is a conse-
-1 ' quence- of the tilting beck of the blades from
- the plane of revolution.
a0

“Back t11t1ng of the

L ‘blades of a screw propeller results in the impart-
 ing of movement to the fluid in which the propeller
- is operating and owing to the progression of the

- propeller this radially moving fluid is met by the

- "'--fﬁ.-,.bledes where tilted backwards.

IR This. disturbing
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| cendltmn s avolded in the present invention be- -

(Cl 170-——159)

'.cause ef the reletrve thlnness of the blades at
the root, small a}nal length of the propeller cmd
*ehmlnetmn of tilt of the blades. | .
A st:tll further object of this 1nventmn is to pro- .
vrde a’ propeller made in axial sections, and .
 these sections assembled so that the axrel length
"of the prepeller can be Ve.rled Wlth fecmty

~In the accempanylng dramng —_—

| F1g 1 shows an elementery eeetmn of a pro-
;;-peller according to this invention.  Figs. 2, 3, 4,
and -5 illustrate grephwally the ‘method of de---
- termining the correct angle and maJor Cross.sec=-
tional area of the blades at the end 2{ and at -

-the steps marked 22 IB and IB respectlvely 1n

Flg 6 shows e propeller 1n whrch three of

‘the units shown in F1g 1 are aesembled in close

contact so that the- eontaetlng ‘blades form a

continuous helica] - surface. - -
12 belng the shaft bore 'and {3 20._ |

the keywey “The blades {4 and- t4a extend out- = =

jwerdly and eppeeltely from the hub. “Two- blades

-are shown, but three blades or four blades spaced

In g, 1.
hess or hub

Hxsa-
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15-

symmetrlcelly may be fitted. - The root pert1ens o

manner as to ‘produce in one revolution an ad-

- Vance equal 1.5708 times the extreme diameter
- of the propeller.

The sides of the blade root

“The rachal sides

-of each blade {5 on both:sides is hehcelly angled 25 '_ |
‘with respect to the axis of the hub in such a

portions {5 and {5¢ lie along lines drawn radi- 30

ally from and normal to the axis of rotation,
or the centre line of bore {2,
15-and {5a diverge from the axis at a relatively
_greet angle and at the. points 16 and 16a the -

blade sides are stepped inwardly, reducing the 30 |

- thickness of the blade at that point to the small-
- est  practicable- dimension eensmtent with .the. -
necessary strength, and thereafter again expand
-radially outwards along sides {71 and {7q, until a R
- thickness of blade is reached at which it is de- 40
sirable to agaln step it Inwardly, as shown at
18 and i8a. This progression goes on in stages .

on the sections marked 19 and 20, the mean

1.0708 times the diameter of the propeller. 'The

the propeller, and is not conﬁned te the feur

- stages shown.

- Hig, 2 is g pro;lected view ef the end 2I of

‘the blade shown in Fig. 1, the angle being derived

as follows: 381 is a centre line parallel to the
axis of rotation, 32 and 33 are two lines equal to -
0 0375 t1mes the OlltSIde dlameter ef the pro-

pitch at each step and 1ntermed1ately being such ' |
‘that the advance in one revolution is equal to 45

Inumbel of Stages Whereat the thickness of the
~blade is reduced will vary with the diameter of

55_ :

5 |




[T LN angle of the extreme end of the blade 24 in Fig. 1.
% . -From the extreme end 21 in Fig. 1, the faoes,:;-‘:_l‘_.
T e of section 20 are. tepered helically, convergmg-;j{;i-;': o
| g the axral length of the- propeller the sections -
homng their: several keyways 84 cut in correct .
X ele,tlon o, perr:ort of: the assembl:r of the seotlons
in an unbroken hellr Anj nur’ﬂoer of s= ctlons.._- L

oL Tinwards until .a point 22 is reached where: oel-;___-jf

t_,-_-peller and parallel to 3E apd et such dlstances
- from 3¢ as to form wrth ‘portions of ‘the upper.
~and lower lines 34 and 35 two squares oomomed'
~ab. 35 and’ formmg a pe,rallelogrem of which 36
‘is a diagonal. ‘The thickness of the blade at -
“this point is founcl by taking a. distance 37 out-
;;.:-W&rdly from 32, and a distance 38 inwardly from !
cu w32 eaoh equal t0. one quarter of . the length of
- line 32, drawmg hnes 39 and 49" at said distances -

(- . " "
' . . - .
a . .. -
e . . .
. - . 7
. . -, - -
. P . A .
; L. . - L.
.r " LI . L
a b . -
1 . . R
[
L3
[

“culation . shows that the material has been re-
e ’:'cluoed in: effeotwe strength to. a sgfe 1ow. limit.
= - . The. pitch angle at 20.is then aeoertamed by

caleulation, and laid out at 58; Fig. 3, between-
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 parallel lines 55 and 56—equal to. lines 32 and 33_1,;’,:
g, 2. . On each side of lines % and 58 at dis-
"*-'{-’_f--:;f-'-.-}tances 5'? and . 58 equal to- distances 37 and 38, -
U Fg. 2, are. drawn lines 59 .and 89 parallel ta BB,
'jseeore by: Letters Patent isi— .+ .
A0 A propeller in which the blodes heve a con- S
30 .

o Onla base thus determmed by the intersection
- of lines .59 and 68 with line 52 a rhomboid is =~
”stant pltoh in the form of-a rlght helleold ‘and
.-the faces of the blades arein the forms of- obhque e
_fi_'_j_-‘whellcmds equally drsposed on elther su:‘le of the_'___-' |
.. _;rrght helicoid. o

o -drawn, hevmg a -central oxm 54 and a height B3,
M - "This. rhombo1d therefore determmee the mojorf’__-__
N '_.’;—__‘dlmensmns of the blade at step 22, Fig, 1. -
.+ - In .the same. way. the .dimensions of step l&'
"_.-Flg 1 are’ derlved in Wig.-4.
0. 85 '_‘_a,seerte,med loy oaloule.tlon of “the’ ‘angle at !B_
| j‘_;"-;-a,bout whmh 1s deserlbed on e,n equal ha,se |

.....

','5._3‘-|;seet1on at the step 18,

.o " petween the same parallels about a diagonal 1f, -
© " hich. rep-r-esents the ongle and: moJor Cross-sec-

-;:.;__';:3:';:1}10113,1 area of the blade ‘at the step 16, Fig. 1.
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.82 is-a dlogongl
.'-i'StﬂIlt piteh in the form of a’ rlght ‘helicoid; and
- ‘thie faces of the blades are in the forms of oblique-

“helicoids, equally disposed on either side of the Lo

i ”""363——64—65——56 whloh represents the moJor oross _'f_"._"'g.rlght helreord e,nd d1V1ded mto stepped seotlons o

In the eame manoer the p1toh a,ngle a,t any' '.

R 45?‘_"cl1e,meter hamng been ealouleted the me;lor orea'-_:-_;‘_: i im 1N

2011 672

a,t eny step can be asoertomed by constructmg
~a rhomboid about such diagonal baving a height
- of 0. 0375 tlmes the che,meter ancl a base of ha,lf |

that amount

sired- axial length ’I‘he ‘ares, of _the rhombold e,t

_any maJor seetlon 15 equal to-

(I»"E)2

L;:Where D 1s the extreme of the propeller con-:
n.;:-.-,:_'..;cerned and- E is 0.0375. I -
Flg 6. shows 2 propeller 111 wh_oh seotlons"_-_.- :

If it e demred to morea. e the amal length SR EERS
g of the propeller; then. at any step:in the blade - -
‘the pertinent rhomboid would. still have a base
-of half of 0.0375 times ..,he diameter. of the pro-
peller, " with .a helght 10" correspond to-the de-
from .rz and parallel to 32, and intersecting line
'35 at 41 and 42. From these intersections, lines
-7 43-and 48 are drawn parallel and equal to the--.. -~ - -
© = diagonal - 36; these lines 43 and 44 meet . line -
s 34 atb pomts A5’ and a9, -and the rhombmd;-',? DR
45—46—41-—42 represents the proJeeted area. e,nd;.-:-;..

.15

20-

.may be used in the' essembly of 3 propeller ‘ac-

cotding to miy invention, but. it is found t‘la.t;'r?-:""
~.the ax1al length shoulcl rlot greatly exoeed o:o.e
;-f,ferghth of the diameter, of the" propellel T

What I. claim as my 1nveht1on end desrre to-.--j" -

2. A propeller in Wthh the bledes heve 3, con__-_-.: o

‘Fig. 5 shows:a- rhombold on an equa.l base a*ld'_r_:'jt:etont pltoh in the form Of" a rlgh helicoid;. and

& piteh ratio- of 1.5708 and the feoes of the bladss
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',_E_are in- the forms of obllque nehoords equelly_s

""dmlde‘i 1nto St&pped seotlons | |
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