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"This invention relates to toys and has ag itz
general object to provide a toy helicopter that
can be flowrn.

. HeHcopter-like toys ineluding an gir screw
adapted to be set info spinning movement by
& lnunching device ineluding a draw string, are
old and well known, and it has also beer proposed
to provide a flying helicopter toy embodying =«
fuselage and a sustaining rotor. However, the
latter devices have not been definitely successful,
The primary object of our invention is, there-
fore, to provide a toy helicopter including g fuse-
lage and sustaining rotor adapted for suceessfuf
‘ﬁi‘ght and Ianding.

Specific objects of the invention zre: to pro-
vide a flying toy helicopter of relatively simple
and inexpensive, yet sturdy and durable cori~
struction; to provide a toy helicopter embodying
4 rotor adapted for free spinning movement refs—
tiver to the fuselage during flight; to provide &
toy helicopter embodying a rotor having a wni-
versally pivotal conmection witkr its fusetage: suck
that the fuselage may swing during flighkt with-
out- disburbing the axis of rofation of the rofor;
to provide = toy helicopter irr whick the rotor
is permitted to gzin Wfting momentunt Hefore

(CL. 46—75) - '

2

' take—cff and maximum distanice of travel in ﬁﬁe

hi:2

26

applying lift: te the fuselage, it order to facilitate -

overcoming the inertiz of the fuselage in the take
off; to provide g toy helicopter embodying 3 movet

and simple Iaunching device including = spindle P

adapted: to pass substantially: through. the fuse-
lage and: engage g rotor spinmer when: spimning
power is applied te the rotor, and to. remaim
kehind as-the fuselage lifts awsy from the laumnch-
ing: device;. te-pravide g toy helicopter embodying
4 rator adapted to hecome dissociated from its:
pylon during: flight: and to automatically center
itself. with relation to ifs pylor upon returmimg
thereto; to provide: @ toy helicopter embodying
landing gear adapted to Iand the toy im am ap-
right positierr, sa as to: prevent damsdage thereto:
during' landing; to provide g toy helicopter im
which the cemnter of gravity and the elastic center
of the fuselage (with reference to the Ianding
wheels) are both located at the axis of rotation
of the rotor, whereby to assure proper balancirg:
of the fuselage during flight and proper balancing
of the entire toy during landing; to provide &
toy helicopter embodying simple yet effeetive:
mcans for restrzining the fuselage from rotation:
about the rotor axis both during launching and
during flight; to provide a helicopter embodying
a rotor having: blades adapted to automatically
change: piteh. during: flight so as. to: achieve &
combination: of maximum. lifting power during

R
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complete flight; and to provide a helicopter havs
ng -a rotor embodying ar auf:omatw dynamm
balancing meehanism., :

Other' objects wilf become apparent in the
ensuing spemﬁcaﬁmns anef appended drawings: frr
which:

Fig. I is & sufe elevation of g toy heffcopter
emtbodying my fnvertion:

Fig. 2 is a plan view of the same; :

Fig. 3 is a sectional view through a rotor blade-
takén on the: line 33 of Fig, 3¢

Plg. 4 is-@ sectonal view thmugff 4 roftor biade
taken on the line #—§ of Pig: 27

- Fig. 5 shows a tail sectiorr takert on the line
5§ of Fig. 1;

Pig. 6 is g diagram rtfustratmg the automatfe
rotor adjusfrment;

Fig. 7 is a vertical sectional view taker om
the line T—F of Piz. ¥, with the rotor bIa:desI'towrf
extending transversely: with refererce m the
fuselzge;

Fig. 8 is a detall, fmverted piasrf view of t‘r‘ie:
central portierr of the rotor;

-Fig. is a deﬁail mew of the ap’per em:t’ of tﬁe
pylomn;

Pig. 10 isg detactf seet‘fona:ﬁ vfew i;faken oft tﬁs
line (il of Flg. 27 and

Fig. 11 is a s1devféw oftﬁe»uppa end oftﬁe

pylom.. ©

Ag g exmple of one: form in which dur nwem-f
tion: may. be émbodied, we have shown . £He
drawings s toy helicopter embodying genﬂralfy %
combined fuselage and Tending gear unit & #
bylon gssembly B a rofor €, and g lawnching untt:
B: The pylon: assemibly B is adapted to receive
spinning - movement. fransnitied - thereto. frony
the launching unit B, and m twn to transmit
this' spinning movement to the rotor ¢ whick,
at the: cessatiorr of the applied spirming power;
Is adapted to free itself feom the driving huly of
the pylom assenthly B, to se upon the pylons

shaft: 0, te engage the head [l thereof, and tor

thereupon Iift the fuselage amd IatrrcﬁrrgE gewr
unit & clear of the Bunchitg unit o .

The fuselige and larding gear unit A& srid rbwr
Clare comstructed of o naterial having a relatives
ly high strength-welght ratio. - I find that %
molded: plastic materisl. steh g5 cellulose acetate;

F is: well suited for thie fuselage. 'The fuselage: i

hollow and: extremely thin-walfed: for exampl‘e*
the wall thickness miay be as little ag & for &
fuselage measunng approximately 1034°" “The
fuselage may ither am integral molded con=
struction or: e fabricated from: symmetefcal
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gections of pressed sheet material, cemented to-
gether.

The landing gear is molded of solid material,
and is cemented to the fuselage. The rotor is
likewise of integral, solid, molded construction.
A suitable material for the blade and landing
gear is cellulose butyrate.
. The fuselage embodies a cabin portlon {2 form-

ing the forward part thereof, an intermediate
slender body portion 13, and & tail portion I4.
The fuselage is preferably constructed from a

transparent material the majority of which is’
provided with an opague coating which is omitted -
from the area designated i5 on the uppér side’
of the nose portion of the cabin 12. . This clear

area |5 represents a window or windshield in

10

““and terminate in weights 26.

15

the cabin, the opaque area representing the non-. -

windowed wall portions of the fuselage.

The landing gear includes struts i8, wheel fair-
ings i1, and projections’ 18 representing wheels.
The landing- gear also includes a wheel {9 in a
wheel fairing 28 in the tail i4. The wheels 8
and {9 may be real wheels, mounted on an axle
for rotation, or may be merely integral projec-
tions simulating a wheel, or may be universally
pivoted supportmg elements such as a sockefed
ball, or a caster. The rear wheel {9 is preferably
of a non-skid characteristic (e. g. of soft rubber)
. to prevent lateral skidding while the front wheels
are hard and smooth to famhtate lateral skid-
ding.. .

The tail 14 functmns to restram rotation of
the fuselage during fligsht of.the craft. To this
end, the rear end of the tail ia is pitched down-

wardly and laterally (as shown in Fig. 5) in the _

direction of rotation of the rotor C. For example,
where the rotor.spins clockwise, as viewed from

above, which is the case with the rotor shown in
the drawings (as indicated by arrow 21 in Fig. 2)

the tail {4 is.pitched downwardly and clockwise
as v1ewed irom above. As. the result of this pitch
in the tail 'i4, the tail will develop a counter-
thrust. (indicated. by the arrow-22) in the down-
wash of the rotor C, Whlch counter-thrust is suf-
ficient. to counteract the tendency of the light-
weight flselage to rotate with the rotor C in

response-to the slight amount of frictional torque-
that is transmitted through the bearings con- ’

necting the rotor to the fuselage -

The landing wheels {8 are fair Iy w1de1y spread
apart-and cooperate with:the tail projection 19
to provide a fhree-point landing gear so related
to the: rotor axis as to place the center of eias-
ticlty of the fuselage and landing gear assembly
at a point on the er.Or axis. . -Consequently, when
the-toy makes s landing, its center of gravity
(whmh is also located on the rotor axis so that

the fuselage may be suspended in a ‘balanced,
lgpljtz,ontal condition during flight) will be sub-
stantially- centered between the three landing

wheels 18 and 19 so as to minimize any tendency
of the craft-to bounce forwardly or rearwardly
or to either side. . This is quite-important, since it
prov1des for maintaining .the foy in an upright
position during and after landing, and thereby
avoids -damage - which would- be likely to occur,
es_pecxally to the rotor, as the result of overturn-
ing.: .

The rotor C embodies a palr of blades 23 each
havmg at its tip a streamlined weight 24.: The
weights 24 have their longitudinal axes 24" dis-
posed at an angle of incidence with reference to
the plane of rotor rotation, indicated at 27 in Fig.
3, such that the weights will have a zero angle
of attack relative to the air through which the
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rotor is moving, while the blades 23 will have &
positive angle of attack (indicated between the
lines 24’ and 23’).

The blades 23 have an approximately airfoil
cross-section and an angle of attack gradually
increasing to a2 maximum and then gradually
diminishing from the rotor axis to the blade tips.
A stable (non-tilting) plane of rotation of the
rotor:C is maintained by dynamic balancers com-
prlsed in arms 25 which project from the trail-
ing edges of the blades 23, near the rotor axis,
The weights 25
develop centrifugal forces tending to maintain
the rotor in a non-tilfing plane of rotation (indi-
cated by the broken line 27 in Fig. 4).

The blade tip weights 24 have a dual function.
They serve to store energy during launching, and
to deliver up this energy to the rofor for sus-
tained flight. They also serve to provide an auto-
matic adjustment of the angle of attack of the
blades in suen a manner as to give a mimmum:
angie of attack at maximum speeds (at starting)
and a maximum angle of attack at minimum
speeds (at end of fuight). The action of the
weights 24 in producing automatic adjustment is
shown.schematicaliy in Fig. 6. The leading edge
of the wing 1s inidicated by the line 5. The max-
imum angie of attack is tocated adjacent the axis
of g stapilizer arm 25 (indicated at the point §6).
The leading edge 5% tapers toward the plane of
rotation or tihe trailing edge (indicated at 51
poth toward the blade tp and the rotor axis (in-
dicated at 58). Consequently, the biade is arched
from rotor axis to tip, and the centrifugal pul
of the weight 24 (indicated at 99) will tend to
reduce the arch and therefore to reduce the angle
of attack. Consequentiy, at launcihing, the rotor
biades will have a minimum angle of attack,
witn minimum drag and lift (resulting in max-
imum conservation of rotational speed and, there-
fore, of energy). As the rotor, graduaily loses
speed during flight, the inhérent resxhency of the
blades will graduany increase the angle of at-
tack thus increasing the hft so as to compen—
sat_e __for loss in-lift tending to- resuit from de-
creasing-rotor speed. -‘Thus, at-some sacrifice of
height -of flight, rotor speed and lift are main-
tamed so as:to minimize the fail of: the toy to the
earth in the landing stage.. -

“The dynamic stabilizers: 25, ‘26 have, in addi-
tion to-their function of maintaining the rotor
in a plane of rotation that is relatively non-tilt-
ing, another function, namely to assist in reduc-
ing the angle of attack of the rotor blades at
high speeds. To this end; the arms 25 are dis-
posed at an acute angle relative fo the plane of
rotation (indicated at 271 in Fig. 4) so as to twist
the biades 23 toward -a lesser angle of attack as.
the weights 26 tend to move. into the plane 2T
under- the effect of centrifugal force: The resil-’
iency of the reduced neck portions 68 of the blades:
23 yieldingly opposes this twisting moment, and
urges the blades toward maximum pitch as rota-
tional speed lessens.

It is eontemplated that thls chara.cterlstm,
amphﬁed form, may be utilizéd.in full size heli-
copters, with-a torsional spring connection he-
tween blade and hub taking the place of the yield-

- ing integral neck 0. In such a construction, the-

70

- 30-in which is fixed a bearing bushing 31.

blade tip weights may be dispensed with and the -
weights 26 utlhzed as the sole means for pxtch
control.

Referring now to Figs.5to 8 ;ncluswe, the fuse-
lage is formed with an open-ended pylon neck
Jours=
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talled: i the bearing bushing 31 ig & pylon: spin
ngr: 32 having an annular recess 33 reeciving the:
bushing: 31. and: having % socket: 34 sdapted to
receive the: upper end of . laanching: spmdle. 3%.

‘The-bearing: bushing: 81 is:initially shrunk info:
the. groove 32 te- formu park of & pylon spinmer:
assembly whick: is: Iater: presséd: inte. the: pylem
neck: 38.. This eauses: thte: begrittg bushing: 3 o
become fixed: in: the: coliar 39, leawing: the spinner
32: freeiy rotatable: inn. the: kushing: 34, and. pro=
vides: a. relatively inexpensive: and. easy .methoed:
of assembly: . The Iower end of the: socket: 3% is

iy

flared as:at 36 to: facilitate insertion: of the spime

dle- 35.. The upper end of the spindle 3% has-a
cluteh netclh 26. adapted to receive a pin. 3% which:
is'mounted in the spinner 32 and extends trans-
versely aeross: the-socket 34. The spinner 32 Has
o hezd: 38 which is: bored to receive a pylon shaflt
39 extending . upwardly from the center of the
spinner. The lower end: of the shaft 89 is pro-
vided with a head 408 to engage ‘the head 38.in
order-that the helicopter-may be suspended from
the shaft. To the upper end of the shaft 39 s
attached a retaining member 4t which receives
support from the rotor C. For the sake of sim-
plicity- and cheapness, I prefer to employ;. for
the: retaining member 44, g nipple of resifient
material such as soft rubber or its equivaleit,
expanded over a roughened surfzce 42 at the
upper-end of the shaft 38 and secured by its. con-
tractile engagement with' the surface 42  The
surface §2’may beknurled or indented or threadsd
or otherwise roughened. ‘The rotor C is provided,
af its center; with an opening 4% through. which
the shaft 3% extends; with substamtial clearatnce.

" The underside of the rotor is formed with a
generally conical: recess 44. (Fig. 10) which is
adapted. to receive the generally conical upper:

surface 45 of the head 38 (Fig. 10) and to.previde’

self-centering of the rofor ¢ with referenee: to
the spinter 82, The conical surface 45 is inter-
rupted by undercut nctches defining clutch jaw
faces 46 that coact with undercut faces of pro-
jections 41 in the rotor C, with shoulders 48 to
support the rotor C. The engagement of under-
cut surfaces makes it possible for the clutch jaw
faces 48 to resist lifting action of the rotor until
the transmission of power through the spinner
ceases. At this point in the operation, when the
rotor C tends to rotate ahead of the spinner 32,
disengagement of the rotor from the spinner will
be quickly effécted. The rotor, thus d1sengaged
from the spinner, will spin freely on the shaft 83
and thereafter rise by its air screw action.

The pylon spinner 32 has a pilot 49 that is ' 5
receivable in the opening 43 in the rotor, for cen- °

tering the rotor on the pylon. An important fea-
ture of the invention is the provision for univer-
sal freedom of movement between the rotor C
and the shaft 39. This avoids interference with
the gyroscopic orbit of the rotor by the fuselage
and pylon, and thus provides stability in flight.
Freedom of movement is provided for by the
loose fit of the shaft 38 in the hole 43. Extra
large diameter of the hole 43 also permits amp’e
manufacturing tolerances for desired cheapness.

The launching unit D includes the spindle 35,
a pulley 81 secured to its lower end, a combined
handle and bearing sleeve 52 in which the spindle
80 is journalled, and a thrust ring 53 attached to
the spindle 35 and engaging the upper end of
the handle 52.

A pair of stay pins 54 are driven into the upper
end of the handle 52 to form a yoke adapted to
embrace the sides of the fuselage to hold the

e
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fuselage and landing sear unit: & agains rofation:
during themunching operation.. ‘

In the operation of my improved: toy helicopter,
the spindle 35 is imserted: through: am opening
56 inv the: bobtony of the. fuselage and; is passed
upwardly through the: center: of the: fuselage: and
inte- the: socket. 3§ into engagement: with. the. piz:
31.. & pull cord:58 having o handle 58 at one.end;.
is then. womrmd. aliout the pulley: &, the handles:

. 52 and 56 are: grasped: in thehands ang the: cord

58: is: puiled: with: & steady;. accelerating: pull o
spirt the: spindle: 85 and. with: it: the spinner 3Z
and rotor €. During the: pull, the spindle:. 35
will freely rotate: in: the: bearing: sleeve 52 while:

: sidesthrust: is easily absorbed by the long hearing:

surface:. The: opening §& and bushing & provide
spaced. kearings for the: spindle: 25, maintaining
the fuselage in an upright position: while the: spine
dle totates therein. At. the end. of the pull, the:
rotor: C, the: spinner 2% and. the: spindle 35 wilk
be: spinning; in unisen;. but- the slight frictional
resistance: existing: within: the-bearings: 32 ang 52
will: cause: the- spindle: 35 and: spinner 32 to: tend:
to lag behind the rotor, resulting: in: the above
deseribed. disengagement of the rotor from the

‘spinner.. As.seen: ag the. rotor has: beceme thus

disengaged,, it wilk rise: up- the: shaft. 3¢ into. en~
gagement with. the retaining member 84 and the'
moementum. that it-has thus, attained will be.ut;

a0 lized. in: overcoming the inertia of the fuselage

landing: gear unit. A, Thus the unit. A will. be
lifted: from. the. spindle: 35, the: p1n 3'5 automati--
cally. disengaging from. the: notch 28.. The heli--
copter will then. be. in flight,, the launchm;r unit.
D remaining in the hands. of the. operator.

During’ flight,, the down-wash. of air acting
against. the pltched portion. of - the tail. 14 will
produce the counter torque 22 in the fuselage, suf-~
ficiently fo courntferact any torque transmitted to.
the fuselage from the rotor. through the shaft 1.9,
and’ thus the fuselage will maintain a substan-
tially non-rotating position while the rotor C con-
tinues to rotate under the energy stored in the
blades 23 and weight 24. However, friction be-
tween the rotor and the shaft 29 and washer. 41,
is negligible. Thus the toy closely simulates the
action of a real helicopter, the effect being quite
impressive.

At launching, the speed of the rotor C will be
at a maximum and the above referred to action
of the weights 24 will cause the blades 23 to as-
sume a minimum angle of attack. As the rotor
gradually loses momentum and speed, the in-
herent resiliency of the blades will cause them
to return toward a normal unstressed angle of
attack, thus maintaining lift. The reduction in
angle of attack in the initial stage of flight pro-
vides for lower starting speed and less climbing.
The maintenance of lift in the later stages of
flight provides for prolonged sustentation during
return of the toy to the earth, thus avoiding stall-

. ing, while the toy is still at a relatively high ele-
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vation. It is aimed to prolong the lift so that
stalling will not occur until the toy has virtually
reached a landing posmon thus providing for
a landing of maximum smoothness and safety.
In landing, the toy will maintain an upright trim
due to the centering of the center of grav1ty of
the fuselage with reference to the ax's of the
pylon assembly B. When the craft alights, the
shock will be centered between the landing points
18 and 19 due to the location of the center of
elasticity of the fuselage, with reference to the
landing points, and to the pylon axis, i. e. at

5 the same point as the center of gravity, As 3 re-
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sulf the rebound foree will be applied at the cen-
ter of gravity and there will be a minimum tend-
ency for the craft to overturn.

We claim as our invention:

1. In a toy helicopter, a fuselage, a pylon as-
sembly rising from the upper side of said fuselage,
said pylon assembly including & spinner jour-
nalled with reference to the fuselage and having
at its upper end a clutch device, and a shaft
rising therefrom, a rotor freely journaled on said
shaft and having in its under side clutch means

for coaction with said clutch device for receiving .

spinning movement from said spinner, said rotor
being adapted, upon cessation of launching move-
ment, to disengage from said clutch device and
rise upon said shaft, said shaft having at its upper
end abutment means adapted to be engaged by
said rotor for transmitting lifting support from
the rotor to the fuselage, and launching means
adapted to be passed upwardly through the fuse-
lage infto driving connection with said spinner,
said launching means and spinner including dis-

engageable coupling means for effecting said-

driving connection.
2. In a toy helicopter, a fuselage, a pylon as-

sembly including a spihner journalled substan--

tially vertically with reference to the fuselage
and having at its upper end a clutch device, a
shaft rising from said spinner, a rotor freely
journalled on said shaft and longitudinally slid-
able thereon, said rotor having clutch means for

co-action with said clutch device for receiving

rotation from said spinner, said rotor bheing
adapted, upon cessation of launching movement,
to disengage from said clutch device and rise upon

said shaft, said shaft having at its upper end.

abutment means adapted to be engaged by said
rotor for transmitting hftmg support from the
rotor to the fuselage.

3. In a toy helicopter, a fuselage,,a. pylon as-

B
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sembly including a spinner journalled substan-
tially vertically with reference to the fuselage:
and having at its upper end a clutch device, a.
shaft rising from said spinner, a rotor freely.
journalled on said shaft and longitudinally slid-
able thereon, said rotor having clutch means for
co-action with said clutch device for receiving .
rotation from -said spinner, said rotor being:
adapted, upon cessation of launching movement,.
to disengage from said clutch device and rise
upon said shaff, said shaft having at its upper-
end abutment means adapted to be engaged by:
said rotor for transmitiing lifting support from
the rotor to the fuselage, and launching means-
engageable with and adapted to transmit rofation,
to said spinner,

PAUL E. BISCH.

DAVID T. DOBBINS.
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