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11 Claims.

This invention relates generally to means for
controlling the motion of captive devices. More

specifically the present invention pertains to reel~

ing devices irom which depend a pair of control
lines, which in turn. are coupled to the captive
device. )

In its broad aspect, my improved device, com-
prises a pair of laterally spaced shéaves or drums
which are interconnected in such a manner than
when one of the sheaves is rotated in a given
direetion, the other sheave rotates an equal degree
in the opposite direction. Two control lines are
wound oppositely about the two counter-rotating
sheaves, respectively, and are led simultaneously
either to or from the two sheaves at substantially
diametrically cpposed points. My device is pref-
erably equipped with guides which prevent the
control lines from becoming tangled or otherwise
interfered ‘with as they are led -to ‘or from the
sheaves.
includes a type of journalling for the sheaves
which permits adjustment of the lateral spacing
therebetween. This lateral adjustment enables
the two sheaves to be either locked together for
braking or else separated so that they may be
rotatably adjusted relative to each other. ]

Throughout the ensuing specification and ap-
pended claims the term “captive device” is tsed
to generally designate model airplanes, captlve
balloons, model racing cars and boats, Kites or the
like. In order that the intrinsic usefulness of my
invention may be more readily perceived, however,
a specific example showing my novel reel used in
conjunction with a model airplane is rec1ted in
detail hereinbelow.

Because of the erratic nature of the air cur-
rents, it is highly desirable to maintain complete
control over the flight of ‘model airplanes, and
particularly that class of model airplanes which
is power driven. Experience has indicated that z
model airplane may be readily controlled by two
control lines. A variation in the length of the
lines permits the radius of flight to be changed.

At the same time, a variation in the tension be-

tween the two lines permits the same to actuate
control elements on the model airplane, whxch
in turn determine the altitude at which the air=-
plane flies. Through these two control factors
either the altitude or the radlus of flight of a
captive device can be rapidly altered. to meet
fluctuating Aight conditions.

It is-a principal object of my mventlon, there-'

fore, to provide a reel for effectively -controlling

the motion of captlve devices through the: medlum_

In acdition, my control reel preferably

(CL 242—9%)
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- of two control lines which are simultaneously

reeled on to or payed off the reel.

Another opject of the present invention is to
provide -a reel for controlling the movement of
captive devices, which reel is well balanced, reli-

able, convenient to use, and simple to manu-
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facture.

The foregoing and such other objects, advan-
tages and capabilities as are disclosed as this de-
scription proceeds, or which inhere in my inven-
tion, are illustrated in the accompanying draw-
ings in ‘which:

IMgure 1 is g side elevational view of a preferred
embodiment of my invention, having a portion
thereof broken away to illustrate its interior- con~

. struction;

Figure 2 is a perspective view illustrating the
manner in which my invention is employed to-
contro! an airborne captive device;

20 - Figure 3 is an exploded view showing in per-
. spective the different components of the assem-
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bled reel shown in Figure 1;

‘Figure 4 is a top elevational view of the reel
shown in Figure 1;

Figure 5 is a perspective view of another em-
bodiment of my invention having a portion there-
of broken away to illustrate said embodiment to
better advantage; and

Figure 6 is a sectional view taken along the
line 6—8§ of Figure 5.

Like numerals refer to like parts in the draw-
ings and in the deseription which follows:

Referring now more particularly to the embodi-
ment{ of my invention shown in Figures 1 through
4 of the drawings, the numeral 7 generally desig-
nates one of a pair of sheaves. Sheave T includes
a grooved edge portion 8, a hub portion 45 and
a central bearing §. A plurality of perforations
{8 is formed in the face of sheave I, which per-
forations generally define g circle concentric with
and of a lesser diameter than the grooved edge
portion 8. The perforations 10 are preferably of
a eonfiguration-and spacing which readily permits
meshing of the same with gear teeth, and for
that reason the perforations (8 may be regarded
as a cucular rack gear. 'The other of said pair
of sheaves is generally designated by the numeral
1 and is in most respects a mirror image of the
sheave 7, sinse it includes a grooved edge portion
12, a hub portion 48 (Figure 4), and a plurality
of perforations #3 which are identical ‘to the‘

grooved edge portion 8 and perforations {8, re-

spectively.  On the other hand, the sheave I is
lissimilar from sheave ¥ in that a crank 14 is
rigidly. secured to one face thereof. Also, the
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sheave 11 is provided with a central bearing i5
having a diagonal slot or keyway 16 extending
therethrough.

Both the sheave T and sheave |i are mounted
uypon & shaft (7. That portion of the shaft 17
which journals the sheave i1 is of somewhat les-
ser dizmeter than the diameter of the bearing 9

and is accurately machined to give a smooth

bearing surface. The end play of the sheave 1
is constrained by the flange (8 at the one end of
the shaft 17. The balance of the shaft IT which

does not act as a bearing surface—as for exam-

ple, that portion over which the sheave 1§ fits—
is externally threaded. A cylindrical opening 9
pierces the shaft {1 through the threaded por-
tion, while a drive pin 20 of somewhat greater
length than the outer diameter of said shaft is
adapted to fit tightly within the opening 19.
Since the outer face portion of the sheave T which
is proximate the bearing 9 rotates relative to the
constraining flange 18, I interpose a thrust wash-
er 21 (Figure §) between the flange {8 and.the
sheave 7. By this simple expedient potential
abrasion of the sheave 7 is materially reduced,
since much of the end thrust is taken up by the
washer 2. Whereas the sheave 7 is free to ro-
tate about the shaft 17, the sheave {{ is pinned
to the shaft {7 upon assemblage by the pin 20
and slot {6 coupling. :

. The shaft {7, and accordingly the assembled
sheave T and sheave {1, is journaled in a frame
member which is generally designated by the nu-
meral 22. A main bearing 23 extends through
the frame member 22 and provides the means for
journalling shaft {7 referred to above. Extend-
ing from the frame member 22 is a pistol-type
grip 24. Also extending outwardly from the frame
member 22, and in a direction substantially per-

pendicular to that of said grip 24, are two arms -

25, 25. Each of the arms 25, 25 contains a pintle
25 at its outermost portion, the distance between
the pintles 26, 26 and the axis of the main bear-
ing 23 being somewhat greater than the radii of
the sheaves 7 and {if. In addition, the pintles
25, 28 set oppositely in their respective arms
25, 25, so that they extend over the grooved edge
portions 8 and {2 of the sheaves 1 and I, re-
spectively, upon assemhlage of the reel.

Extending from the frame member 22 are
three studs 27, 27, 21, the axes of which are nor-
mal to and intersect the axis of the main bear-
ing 23. The three studs 27, 27, 27 are radially
spaced from the main hearing 23 a distance equal
to the radii of the circles generally defined by the
pérforations 1§ and (3. In addition, the studs
21, 27, 21 are positioned at intervals of approxi-
mately 120° from each other to give a well bal-
anced gearing system. REach of the studs 27, 21,
27 is pierced near its outer extremity to receive
g cotter pin 28. Adapted to be inserted onto and
journaled by the studs 27, 27, 27 are three pinion
gears 29, 29, 28, each of which has a configura-
tion such that it readily meshes with the perfora~
tions {5 and i3.

The first step in assembling the foregoing ele-
ments preferably comprises bplacing the pinion
gears 29, 25, 28 on to the studs 27, 27, 27 and se-
curing the same with cotter pins 28, 28, 28. The
shaft {7 is then inserted into the bearing 9 of
sheave 7, care being taken to interpose the thrust
washer 21 between the sheave 7 and the flange
i8. Following this, the shaft 17 is inserted
through the main bearings 23 of the frame mem-
ber 22, whereupon the drive pin 20 is forced

through the cylindrical opening 19 until an equal
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amount of the pin 20 projects on either side of the
shaft 1. After inserting the drive pin 20 in the
designated manner, the two ends thereof are
centerpunched to make certain that the pin 26
will not work its way out in subsequent use of the
reel. Following this operation, the sheave i is
placed on the shaft 17 so that the slot or keyway
16 is engaged by the pin 20.

The next step is to ascertain that the pinion
gears 29, 29, 29 are completely meshed with the
perforations 10 and (3. The lateral spacing of
the sheaves 7 and 11 is then adjusted to the de-
sired lateral setting by threading an internally
threaded brake knob 38 on to the threaded shaft
17 the required amount.

After completing the foregoing assemblage,
two line guides generally designated by the nu-
merals 31, 31 are journalled to the pintles 2§, 25,
The line guide 31, as is best shown in Figure 3 of
the drawings, preferably consists of a coiled cen-
tral portion 32 having two legs 33, 33 extending
outwardly therefrom. The legs 33, 33 terminate
in closed hoops 34, 34 which, for best perform-

" ance, are contained within the grooved portion
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8 (or 12) of the assembled reel. Since the coiled
central portions 32 are essentially torsional
springs, the legs 33 may be deflected from their
null positions a relatively large amount with-
out permanently deforming the line guides 3 {, 31.
Accordingly the line guide 31 may be installed
on the pintle 26 by inserting one of the hoops 34
in the groove 8 (or 12), springing the other hoop
34 up above the rim of the sheave 7 (or 1), and

.. then pressing the coiled central portion 32 onto

the pintle 26.

After the line guides 31, 31 are in place, the
two lines or wires 35 and 36 are wound in oppo-
site directions about the sheaves T and il, re-

v gpectively. I have discovered that the lines 35

and 36 have less tendency to become fouled if the
outermost section of each line passes through
6nly that hoop 24 which is more remote from the
pistol grip 24. =

" The guide 31 is preferably placed on the pintle
96 with the coiled central portion 32 partially
wound up. Hence, the two hoops 34, 34 tend to
press downwardly upon the line 35 (or 35), there-
by gripping and constraining the same.

A further modification of my invention is il-
lustrated in Figures 5 and 6 of the drawings. By
interposing two annularly-shaped spacer washers
37 and 38 between the sheaves T and !{, respec-
tively, and the frame member 22, two of the three

.‘pintle gears 29, 29, 28 shown in Figure 3 may be

55

" dispensed with. The washers 87 and 38 are of

sdmewhat smaller diameter than the diameter
of the circles generally defined by the perfora-
tions 10 and 3, respectively, and act to maintain

) the sheaves T and I{, respectively, perpendicular

(]

70

(]

. to the shaft 1.

Hence, the pinion gear 29 shown
in Figures 5 and 6 merely interconnects the
sheaves 7 and {1 and does not act as a spacer
therebetween, as is the case where two or more
pinion gears 29 are employed. I have found that
this modification of my invention results in less
binding between the gears 10, 13, and 28 of the
system, and for that reason produces less wear
on the gear teeth than would otherwise occur.

- Since the spacer washer 38 provides ample lat-
eral support for the inboard side of the sheave {1,
it may be used to either augment or replace en-
tirely the lateral support ordinarily derived from
the .inboard portion of the sheave |i through
which the central bearing {5 passes. According~
1y, when the sheave 11 is fabricated from two sec-
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tions, as shown in Figure 6, the diameter of the
opening 38 may be made larger than the length
of the pin 20 without materially affecting the
alignment. of the sheave 11, This particular siz-
ing of the opening 2§ facilitates both engaging
and disengaging the slot 16 with and from the
drive pin 20, respectively. The advantages de-
pending- from this convenience in making and
breaking the coupling between the sheave. i and
the shaft 17 will become, more apparent as this
exposition proceeds.

Figure 5 also illustrates sheet metal suides: 49,
48 for guiding the lines 35 and 36 (not shown)
to and from the sheaves T and 1, respectively;
rather than the line guides 81, 34 shewn in Fig=
ures 1 through 4. Functionally, the sheet metal
guides 48, 40 are more or less identical with the
lne guides 31, 34, since the legs 41, &t thereof
restrain and guide the lines 35 (or 36), thereby
eliminating snarling and fouling of the same:
Similarly, the line 35 (or 36). should pass. thiough
only that opening 42 in the guide 40 which is
distal from the pistol grip 24. Whereas the
guides 31, 3 may be snapped inte place after the
sheaves T and i are assenibled upon the. shaft
11, the guides 49, 48 must be assembled moré or
less simultaneously with the journalling of the
sheaves 7 and {! to the frame member 22. The
salient advantage which the sheet metal guides
48, 49 possess over the line guides 31, 31 resides
in the relative ease with which the guides 40, 40
may be stamped and/or formed.

In all of the embodiments of my invention
shown in the drawings, it is apparent that any
rotation of the sheave |l imparts an équal rota-
tional effect to the shaft {7, since the sheave f
is keyed to the shaft 17 by the drive pin 20. This
arrangement is preferred, since it makes the sd-
justment of the Ilateral spacihg between the
sheaves 7 and ! independent of any- rotational
effect. The sheave 7 is free to rotate about the
Shaft {7, however, and is rotationally constrained
only through the interaction of the pihion gear
or gears 29 and the perforations 10 and 13. As
indicated above, the exact shape and positionirig
of the perforations 10 and 13 are such that they
may for all intents and purposes be regarded as
circular rack gears. The pinion gear or gears 29,
as the case may be, act in the capacity of re-
versing or idler gears, since a given motion tan-
gential fo a point on a gear 29 is translated into
an equal and opposite motion at a point diametri-
cally opposed from the reference point. Hence,
any rotational motion which is imparted to the
sheave Il by means of the crank 4 is reversed
threugh the action of the pinion gear or gears 29,

with the result that a counter-rotational effect

between the sheaves 7 and (1 is obtained. This
effect, of course, is the specific intent of the pres-
ent invention, since it enables two control lihes
35 and 36 to be led simultaneously to or from the
sheaves T and I, respectively, at two widely
spaced points. :

The manner in which the assembled reel con-
trols. the flight of an airborne captive device is
clearly shown in Figiire 2. The two control lines
35 and &8, which are wound oppositely about the
sheaves 7 and i{, respectively, are in turn at-
tached to a captive device such as the model air-
plane 43. PFigure 1 best shows the manner in
which the liné 36 passes on to the sheave i1
through the hoop 34 of the guide 31. The line

guides 3{, 81 (or the sheet metal guides 40, 40,

as the case may be). prevent the line from becom=
ing fouled when either being recled on to oF
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line 35 and tighten the Iine 35.
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payed off the sheaves and, in addition, act. to
keep. the lines 35 and 36 wound tightly about
the same.. ) ‘ A

. When the sheave I is driven in a particular
direction by means of the crank 14, the action
of the intermeshed gear or gears is such that the
sheave 7 rotates oppositely from and in an equal
amoynt to the sheave {{. For that reason, the
control lines 35 and 86 simultaneously wind or
unwind about the sheaves 7 and 1, respectively,
at the same velocity. Since the control lines a5
and 35 may be reeled in or payed out at will,
it is apparent that the captive device 43 may be
flown at any convenient radii and that these
adjustments may be performed without affecting
in any way other flight control measures. On
the other hand, it is only necessary to vary the
relative tension between the control lines 35. and
36 to change the altitude at which the captive
device 43 is flying. This change in relative ten-
sion may be readily accomplished by holding the
arm steady and flexing the wrist up or down, as
desired, thereby in effect pivoting the reel as a
unit about an axis which is parallel to and spaced
from the shaft {7, For example, if the reel is
swyng downwardly in the direction indicated
by the arrow in Figure 2, using the wrist as a
pivet, the instantaneous effect is to.slacken the
When this oc-
curs, the elevators 44 of the eaptive device 43
move in such a way as o equalize the tension be-
tween the lines 85 and 36, and in so doing act
to either increase or decrease the altitude at
which the captive device 43 flies. The par-
ticular type of elevator control mechanism shown
In Figure 2 is but one of many, and is included
solely for purposes of illustration. )

By manually adjusting the lateral distance
between the sheaves 7 and i! through rotation
of the internally threaded knob 38, the sheaves
T and {t may be either moved toward each other
to bind the hub portions 45 and 48§ to the frame
member 22 and thereby brake rotational move-
ment, or else moved apart and thereby discon-
niected to permit adjustment of the sheaves T and
1. This latter adjustment is particularly de-
sirable; since it enables the relative tensions: be~
tween: the control lines 35 and 26 to be adjusted
by means other than rotation of the reel itself.
Also, any discrepancy between the lengths of the
two control lines 85 and 36 may be readily cor-
rected. When more than one pinion gear ‘is
used, this adjustment is best accomplished by
maintaining the pinion gears 29, in mesh with
the perforations 10 at all times during the ad-
justment, so that while the pinion gears 29 are
not meshed with the perforations 13 they never-
theless; are in some relative position one to the
other. - The adjustment then comprises moving
the sheave Il g sufficient distance laterally io
disengage the perforastions 13 from the pinion
gears: 29; rotating the disconnected sheave i1
relative to the sheave 7 until the desired ten-
sion between the control lines 35 and 26 is ob-
tained; and then remeshing the perforations 13
with the pinion: gears 29.

The. elements described above. are preferably.
stamped or otherwise formed from metal, such
as steel or aluminum, Many aluminum and low
density alloys are especially suitable, in view of;
their anti-corrosive properties and light weight,
The weight of the total assemblage may be re-
duced still farther by replacing serews and
rivets through spot or seam welding.

It is appatent that I have invented: a control
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veel for airborne captive devices which is ex-
fremely compact, well-balanced, and convenient
to use. While I have shown and described a pre-
ferred embodiment of my invention as applied to
airplane reels, it is to be understood that these
embodiments have heen given by way of example
only, and that various changes and rearrange-
ments of the details shown herein may be made
without departing from the spirit of the inven-
tion, the scope of which is defined in the ap-
pended claims.

Having thus described my invention and illus-
trated its utility, I claim:

1. A reel for controlling the motion of a cap-
tive device through the medium of two control
lines connecting said captive device with said
reel, comprising: a frame member; a shaft jour-
naled in and extending through said frame mem-
ber; two sheaves on said shait and rotatable
relative to each other; annularly disposed gear
means in that face of each of said sheaves proxi-
mal to the other of said sheaves; cne or more re-
versing gears rotatably mounted on said frame
member and adapted to mesh with said gear
means in each of said sheaves; means for later-
ally moving said two sheaves relative to each
other; and means for driving at least one of
said sheaves.

9. A reel for controlling the motion of a cap-
tive device through the conjoint action of reeling
in or paying out two control lines simultaneously
and regulating the relative tensions there-
between, said reel comprising: a frame and a
handle extending therefrom; a first sheave,
means rotatably mounting said sheave upon said
frame and having a circular rack gear in that
face proximal to said frame; a second sheave,
means rotatably mounting said second sheave
upon said frame substantially symmeirical with
said first sheave, said second sheave being sub-
stantially a mirror image of said first sheave
upon mounting tk ereof; a piurality of pinion
gears rotatably mounted on said frame and
intermeshed with said first sheave and said sec-
ond sheave; means for drivaply rotating one of
said sheaves, whereby the rotation of said one
of said sheaves imparts an equal and opposite
rotational effect to the other of said sheaves, and
means for laterally moving said two sheaves rela-
tive to each other, whereby & iateral movement
in one direction hinds said pinion gears upon
said rack gears and stops rotational movement
therebetween, and whereby a lateral movement
in the opposite direction permits the disengage-
ment of said two sheaves for adjustment there-
between.

2. In a reel as speeified in claim 2, two widely
spaced guides adjacent the rim portions of said
two sheaves, respectively, said guides attached
to said frame, whereby said control lines are led
toward and from their respective sheaves.

4. A reel for simultaneously reeling in or pay-
ing out a pair of control lines which are con-
nected to a captive device, comprising: a frame
member, & pair of laterally spaced sheaves piv-
otally connected to said frame member, said
sheaves each having therein a plurality of spaced
perforations generally defining a circle which is
concentric with and of diameter less than the
grooved portions of said sheaves, a plurality of
pinion gears carried by said frame member and
adapted to mesh with said perforations in said
sheaves, said gears being positioned so that their
respective axes of rotation intersect the axis of
rotation of said sheaves, and crank means se-
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cured to one of said sheaves for driving the
same.

5. A reel for simultaneously reeling in or pay-
ing out a pair of confrol lines which are con-
nected to a captive device, comprising: a frame
member and a handle extending therefrom; a
pair of laterally spaced sheaves of equal diam-
eter, means journalling said sheaves to said frame
member, said sheaves each having therein a plu-
rality of spaced perforations generally defining
a circle which is concentric with and of a lesser
diameter than the sgrooved portions of said
sheaves; three pinion gears journalled in said
frame member and adapted to mesh with said
perforations in said sheaves, said gears being
positioned so that their respective axes of rota-
tion are spaced through 360 degrees and intersect
the axis of rotation of said sheaves; and a crank
secured to one of said sheaves for driving the
same. )

6. In a device as set forth in claim 5, a pair
of guides extending within the grooved portions
of said pair of sheaves, respectively, said guides
removably secured to said frame member and
spaced approximately 180 degrees apart from
each other.

7. A device as specified in claim 6, in which the
means by which said laterally spaced sheaves
are journalled to said frame member include a
rotatable shaft journalled in said frame mem-
ber, said shaft having a head on the one end
thereof and external threads on the other end
thereof, and an internally threaded member
adapted to thread onto said other end of said
shait, whereby the lateral spacing of said sheaves
on 3aid shaft may be adjusted.

8. A reel for simultaneously reeling in or pay-
ing out a pair of control lines which are con-
nected to 2 captive device, comprising: a frame
member and a handle extending therefrom; a
shaft journalled in and extending fthrough said
frame member; a first sheave journalled by said
shaft on one side of said handle, said first sheave
having a plurality of spaced perforations therein
generally defining g circle which is concentric
with and of a lesser diameter than the grooved
portion of said first sheave; a first spacer washer
interposed between said first sheave and said
handle and having a lesser diameter than that
of said spaced perforations in said first sheave;
a second sheave journalled by said shaft on the
other side of said frame member, said second
sheave having thersin a plurality of perforations
substantially identical in form and arrangement
to said perforations in said first sheave, said
second sheave having a crank secured to that
{ace which is outboard from said frame meinber;
a second spacer washer interposed hetween said
second sheave and said frame member and hav-
ing a lesser diameter than that of said verfora-
tions in said second sheave; means locking said
second sheave to said shaft; and a single pinion
gear journalled in said frame member and
adapted to mesh with said perforations in said
sheaves, said gear being positioned so that its
axis.of rotation intersects the axis of rotation
of zaid shaft, whereby the displacement of said
handle causes said sheaves to revolve equally in
opposite directions about said axis of rotation
of said shaft.

9. Tn a device as specified in claim 8, two line
guides extending within the grooved portions of
said sheaves, respectively, said guides attached
to said frame member at substantially diametri-

75 cally. opposed points on said sheaves, whereby



said control lines may be led on to and off said

sheaves, respectively.

10. A device as set forth in claim 9, in which
said shaft includes means for adjusting the lat-
eral spacing of said sheaves thereon, said means
comprising: a shoulder on one end of said shaft
constraining the lateral movement of said first
sheave away from said frame member, said other
end of said shaft having external threads there-
on; and a brake knob adapted to thread onto
said other end of said shaft; whereby the lateral
displacement of said brake knob toward said
shoulder permits said sheaves to be locked to-
gether for braking, while a lateral displacement
away from said shoulder permits said sheaves to
be disengaged for rotational adjustment there-
between, '

11. A reel for controlling the motion of a cap-
tive device through the medium of two control
lines connecting said captive device with said reel,
comprising: a frame member; a shaft journaled
in and extending through said frame member;
two sheaves on said shaft and rotatable relative
to each other; annularly disposed gear means in
that face of each of said sheaves proximal to
the other of said sheaves; one or more reversing

2,536,875
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gears rotatably mounted on said frame member
and adapted to mesh with said gear means in
each of said sheaves; a first circular spacer mem-
ber interposed between one of said sheaves and
said frame member, and having a diameter less
than that of said annularly disposed gear means;
a second circular spacer member interposed be-
tween the other of said sheaves and said frame
member and having 5 diameter less than that of
said annularly disposed gear means; means for
laterally moving said two sheaves relative to each
other; and means for driving at least one of said
sheaves.

WAYNE W. DALRYMPLE.
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