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To all whom it may concern: : g
Be it ‘known that I, Dantet. A. Dickey,

a citizen of the United States, and a resident

of "Wilkinsburg, in the county of Allegheny

new and useful Improvément in-Composite
Propellers. and Methods of Making ' the
Same, of which the following is a specifica-

. tiom. : o '
10 = My invention relates to air screws and
more particularly to propellers for aircraft,
and it has as one object the provision of a

propeller of the ‘type comprising a body

formed of superimposed layers of fibrous
15 sheet material impregnated by. binder, of

- hardened and compacted.

- Propellers of such character have been -
previously proposed in which the superim-

20 posed layers-of sheet material were disposed
in planes substantially parallel to the axis

of o propeller hub. In such construction,

however, those of the layers, making up the

body, which extended completely from ‘end

25 to end were disposed outermcst where they

are most exposed fo injiry or weakening
strains during the use of the propeller.

As'a'means for overcoming this objection,

, as well as for other reasons which will ‘be

30 hereinafter sét forth, one of the primary ob-

jects of my invention consists in the con-

struction of a propeller, comprising super-

imposed layers of sheet material united by

a binder, in which the several layers are dis-

85 posed in planes substantially parallel to the

faces of the propeller hub, that-is, substan-

tially perpendicular to the axis of the hub,

so that, such of the layers as extend throngh-

out the length of the propeller will be the

peller body.

In this connection, one of the objects of
my present invention resides in the provi-
sion of a simple and novel means for devel-

45 oping patterns:which may Dbe.employed in

cutting the several layers, of different sizes

and shapes, required to form the propeller
Cbody. ' - S
Still another object of my invention con-

50 sists in providing an improved means for.

handling the layers, constituting the body
of the propeller, and for assembling them in
proper position within a mold to insure uni-

- peller,
suitable character, which has been properly :

- able manufactured-composite fibrous sheet-

formity - in the finished. produc.t“‘s‘o far as
possible; - o AT 4

| S 55
With these and other objects in view, my

_invention will be' more fully described. illus.
5 and State of Pennsylvania, have invented a - The. Vvies

trated in'the drawings, in the several views
of “which corresponding numerals indicate
like parts, and then particularly pointed out
in the claims. 7 o T TR

Fig. 1is a front elevation of a propeller,

60

constructed in accordance with my inven-

-_Elon;' F 1g. 2 is a side elevation thereof Figs:
5 and 4 are plan views of layers of sheet ma-

nd 4 a; 65
terial cut to the proper shapes and sizes to
be: employed. in certain portions of the 'Pro-
the portions which these particular
layers will occupy being 'indicated by the:
section lines ITI—TIT and IV—IV of Fig. 70

2; Fig. 5.is a diagrammatic transverse, sec-

tional view through a propeller blade, illus-

trating the method of handling the several
layers of sheet material employed and of po-
sitioning them for molding ; ¥ig: 6 is a plan

view “further illustrating the manipulation
of the several layers as they are placed ina -
mold. L T L

In practising my invention, I may cut suit-
89
material, such as duck or other woven mate-
rial or paper, cotton batting or other matted
material, to provide a sufficient number of
layers of the proper size and shape. I may .
then impregnate these Iayers with a suitable
binder, such “as a phenclic . condensation
product, shellac, or some shellac substitute,
such as a copal or a caséin composition, and
then place the layers in proper superimposed

position in a mold of suitable size and shape 90

‘in ‘order that the assémbled body may be .

ller e 'compressed, hardened and cured.
40 innermost of the layers constituting the pro-

_ Preferably, however, the sheet material is
mnpregnated with a binder and dried suffi- -
ciently to drive off any solvent employed;
without affecting the bhinder, before it is cut
into the desired layers or laminations, as its
handling is thereby greatly facilitated.

Any preferred method of obtaining the
requisite: patterns for cutting the several

100
layers from the sheet material may be em-.

ployed but I have found that the most de-
sirable way of obtaining these patterns is to

develop them as sections formed by passing

a plurality of parallel planes through a pro- 105 |

‘peller model parallel to the faces of its hub. -
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Obvioﬁsly, when & suitable number of layers
have been cut from patterns thus developed

~and have been superimposed, in proper suc-
cessive order, they will form a body approxi-
mating the: shape of the desired propeller-.

but,sllo'htly greater in dimensions, particu-
larly in thickness, to allow for the compres-
sion which will occur during moldmcr of the
body.

Preferably, the several layers may best be,
superimposed or assembled directly in a

mold in order that they may not be displaced. %
, and when they are:

by subsequent hmdlm
properly " disposed - in “the mold, the mold
may be (,losed and the assembled body may
be cured or hardened by suitable means, de-

pendmg, to a, large extent, upon the b]nder‘

employed.

Referring more partmululy to the clevel— ‘

opment of Lhe patterns,. it will be apparent
that; inasmuch as each: pattern. will vary

slwhtly, both in shape and size, from the

other. patterns, the most, natural method,

from a_theoretical viewpoint, would be te
pass as’ Inany ‘sections uhlounh the model’

propeller: and, consequently, to develop as
many patterns ag there are vequned layers

‘of ‘sheet material in the finished propeller.
: Inasmuch however, as. when even  heavy
duck is employed several. hundred layers
‘ou]t'\ble for molding, and the various groups..

are necessary to iorm a single propeller, it
is evidently impossible, “from a practical

manufacturing vtandpomt to follow: thig:
L have,
therefore, conceived what, as opposed to the.
may well be termed the,

theoremca,lly “desirable method

“step” method in "which each pattern will
serve ag'a guide for the cutting of a pluvality
of associated layers of sheet “material.

According. to this “step” method, I pass'a
suitable number of. planes, as, for example,

twernty, for a propeller having a. hub four’

inches in thickness, throufrh 2, propeller

“model at uniform intervals and parallel to

45

50.

55

60

65

the faces of the hub of the model and develop.
. patterns from ‘the sections thus indicated.

For example i Fig.'2 T -have shown where

two sections - thloufrh the  propeller. which, -
may be consider ed as a
model, may be taken, and, in Figs.'3 and 4,

for present purposes,,

T have indicated - l‘lVGIS 9 and. 3. cut, :trom
patternis. - derived “from passing planes
through. the sections indicated. Obwously,

When a’ plurality of sections are. passed-

through the 1)101)elle1 at umfmm 1nte1‘val%,
a plumlltv of patterns of this character,
varying materially in some ingtances in bot
shape and size, will be provided.

By emplownu each p%ttern as 4 means:for

cutting a plurality. of- layers of sheet mu-
“terial and. superi mposing:
“from. the same pattern, in each 111%&;10@ b

the  layers

plurality of groups or sechons 4 of material

may be provz(lerl as shown in Fig. 5, and
these- Wl'()lll)o of material may then be super--

“layers of sheet material.

‘separated. are ‘fanned” or . spread. out;

17 rious. ldyers fall eubemntmllv i a sur

eul

1,444,959

nnposul o apprommate roughly the sha,pe

wof the desired propeller.

Preferably, for the sake of convenjetice in
handling and. consequént rapidity of manu-

facture, I prefer to cut all of the layers of 70

fany one pattern simultaneously: from-a body

comprising - a plurality of - superimposed
To facilitate this,
T may treat the sheet material in a manner
fully. disclosed .in a copending application
ﬁled by me on Dec. 30, 1918 and- bearing-

Serial * Number. 269 950 As there, CllS-

75

‘closed, a suitable number 6f layers of im-

pregnated sheet material are superimposed
between protective layers. of. untreated sheet- 80
material, and the body or plate thus assem-
bled is subjected to, sufficient heat. and pres:.
sure to cause adhesion between the several .
inyers without affecting the properties of the .
binder utilized. Preformed plates thus pro. 85
vided may, well be utilized in practising my

‘present invention, a gr oup.or.section 4 of the

cleoned shape and size, in each instance, be-
ing cut from-a preformed plate by any sult— :
able means as , Tor example, a band saw. 90
When the necesmly number of:groups of -
material, corresponding to the number of,
patierns employed have been. fmmed in this.
manner, their protective: coatings may, be
peeled oﬂ to, expose. clean; rouoh surfaces. 95

or sections may be superimposed in" proper",
order in o mold, in the relative ‘positions:
ehown in the upper right-hand pmtlon of
Fig, 5, and there sumeeted to heat and pres-
sure. to cure the binder and . compress ‘and
harden the entire assembled body. If the
sections are mot.too thick, the impregnated
sheet material will flow or ‘yield uul’ﬁmently
in the heated mold to fill in" the angular,
spaces between the edges of the adjacent,
sections, whereby. a pr opeller having a uni-

100

105

Aformly smooth surface will be provuled

I have found, however from actual expe-
rience, that more uniform and satisfactory
leenlts may. be obtamul by. following the_.,
method best disclosed in the lower left- hand; ‘
portion of Fig. 5 and in. Fig. 6. By the,
method here, shcmm ‘the several fayers B.of
each. preformed plqte section 4 are eeparatul
from. each other as the section is - being;
placed in the mold, and the layers thug.
as’
clearly shown in Figs. 5 and 6, so that, when
the several fanned s ectmne have been siper- 120
imposed in proper order, the edges of the vas
.{:u(,
C(\‘HB poncbna,m curvature, to-the surface
of the desirved propeller. Bv this 'm‘r-moe-
ment, practically all mecess sity  for flow Tof 125
material in the m old js obviated ,ﬂwl a more.:
uniform  propell .~ ag vegards appearance,
strength and halance. may be obtained..

Pro‘fe mly, the various seetions ¢ mplqvul

may be formed with a Pemml Sh“lft -rece1v-- 180

11¢

115

¢
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ing opening 6 in' order to - avoid boring

through the hardened propeller after:it-has:
been molded, a suitable stud or mandrel con-
stituting a part of the mold, seating in these
alined openings during the molding.
A guitable keyway may be cut in the hub
of the propeller after it is molded, and the
propeller may be keyed directly upon its
shaft or a metallic hub 7 of any desired type
may be emploved. ‘

By the foregoing method, the duck or
other sheet material 13 assembled in a logical
manner for pressing at the hub as well as
at all portions of the blades, the fibres run
continuously throughout the length of the
propeller and, as the several layers are cut
symametrically, an accurately balanced: pro-
peller body results. s

‘While various sheet materials may be em-
ployed and also any one of several binders;
I prefer to utilize some heavy woven ma-
terial,” such as duck, impregnated with a
phenolie ~condensation’ product, such as
bakelite, as a binder. This material is par-
ticularly desirable as a properly shaped
body composed of it may be cured in a'mold,
by subjecting it to heat and pressure, to
form a hard, solid, somewhat resilient and
substantially insoluble and infusible pro-
peller. . Furthermore, a propeller  formed
of this material:1s non-inflammable, is not
affected by moisture, oils, weak ‘acids or
alkalis and will not warp because of climatic
changes. :

As many changes in the material - em-
ployed and in . the - particular  methods
whereby the material may be provided in
the desired form for molding are possible,
I do not wish to, in any way, restrict m
invention except as indicated in the append-
ed claims. .

I claim as my invention:

1. A propeller comprising layers of man-

- ufactured-composite fibrous material and a

45

50

55

60

bardened binder, the layers being disposed
substantially parallel to the faces of the
hub. :

2. A propeller comprising superimposed
layers of manufactured-composite fibrous
material and a hardened phenolic condensa-
tion product as a binder; the layers being
disposed substantially parallel to the faces
ot the hub.

3. A propeller comprising superimposed
layers of woven sheet material impregnated
and joined by a liardened phenolic conden-
sation product as a binder, the layers being
disposed substantially parallel: to the faces
of the hub. : ‘

4. The msthod. of - forming a propeller
which comprises impregnating fibrous sheet
material with a binder. cutting layers of
suitable shapes and sizes from the treated
sheet material. superimposing the layers in
proper order relative to theilr shapes and

8

sizes to build up a body of approximately
propeller outline in which the layers are
disposed substantially: parallel to the faces
of-the hub portion and curing the body thus
built up under pressure. - - R

5. The' method of . forming a: propeller

which comprises impregnating fibrous sheet

material with a phenoli¢c condensation prod-
uct as a binder, cutting a plurality of layers
from the sheet material of proper shapes and
sizes, superimposing these layers in proper
relative positions, according to their shapes
and sizes, to provide a body substantially
conforming in shape to that of a propeller
and in which the several layers are disposed
substantially parallel to the faces of the hub
portion of the body and subjecting the body
to heat and pressure in a mold to compact it
and harden the binder. ‘ »

6. The method of forming a propeller
which comprises superimposing layers of
impregnated sheet material between: pro-
tective layers of unimpregnated sheet mate-
rial and slightly compressing and heating
the plate thus formed to cause adhesion be-

tween the several layers, cutting sections of

proper shapes and sizes from the plate thus
formed, removing the protective coverings
from the sections thus provided, superimpos-
ing the sections in proper order with regard
to their shapes and sizes to provide a pro-
peller-shaped stack and subjecting the stack
thus provided to heat and pressure to com-
pact 1t and harden its binder. ‘

7. The method of forming a propeller
which comprises forming compound layers
of suitable shapes and sizes, each of which
comprises a plurality of superimposed sheets
of impregnated fibrous material adhering
slightly to each other, superimposing the
compound layers thus formed and in the
meantime separating the various sheets of
the layers and fanning or spreading them,
whereby a substantially propeller - shaped
bedy is provided, and subjecting the body
thus provided to heat and pressure in a
mold to compact it and harden the binder.

8. The method of forming a propeller
which - comprises providing a plurality of
layers of suitable shapes and sizes, each of
which comprises a moldable plate section of
superimposed sheets of fibrous material im-
pregnated with a phenoclic - condensation
preduct in an uncured state, superimposing

- the several compound layers in proper order

relative to their shapes and sizes, separat-
ing the several sheets of. the layers and
swinging them -laterally or fanning them
shape of a propeller, and subjecting the su-
relative to each other, whereby the super-
shape of a propeller, and subjecting the su-
perimposed compound layers to heat and
pressure in a mold to compaect them and
harden the binder. ‘ .

9. The method of forming a propeller
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which comprises superimposing a . plurality.
- ofcompound layers of proper shapes. and:

_sizes.in" a. snitable relation in' accordance
with: their shapes and sizes to provide a. sub-

stantially propeller-shaped- body, each of :

the: layers. comprising. a- moldable compo-
sition having a phenolic condensation prod-:

ckas.a binder, and subjecting the body thus

assembled :to heat-and pressure im a mold."
to compact: itrand harden: the .binder.. . . 10
© In. testimony: whereof, I have hereunto.
subscribed my. name this 21st. day of:Dec.

1918. . v |
DANIEL: ADAM:DICKEY:



