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- UNITED STATES

PaTENT OFFICE,

CHARLES‘H. EMERSON, OF YONKERS, NEW YORK.

BOOMERANG.

SPEGIFICATION forming part of Letters Patent No, 477,748, dated J une 28, 1892,
Application filed April 14, 1891, Serial No. 388,892, (No model))

To_all whom it may concern: - :
Be it known that I, CHARLES H. EMERSON,
of Yonkers,in the county of Westchester and
State of New York, have invented certain new
and nseful Improvementsin Boomerangs; and
I do hereby declare that the following speci-
fication, taken in connection with the draw-
ings furnished and forming a part of the
same, is a true, clear, and complete descrip-
tion of my invention. 3
My said improvements have been devised
with a view to the production of what may
be termed a “scientific toy,” which will afford
pleasure to people in-general and be of spe-
cial interest to those persons who have given
more or less attention to the scientific fea-
tures of the boomerang. ,

It is well' known that boomerangs were
originated by the natives of Australia, and
that the earliest publications relating thereto
were written during the latter portion of the
last century. For upward of fifty years the
boomerang has been deemed worthy of much
scientific investigation and discussion with a
view to determining the principles involved
in what ‘may be termed its “return flight.”
After considerable investigation and experi-
mentonmy own part, while following, mainly,
the views of priorinvestigators, and adhering
to the use of boomerangs in the primitive
forms as produced by Australians, my atten-
tion was directed to the devising of means
whereby a boomerang might be projected
many times in succession under practically
uniform conditions, as from a gun, and said
means have been disclosed by me in a sepa-
rate application for patent, Serial No. 388,07 1,
filed April 8,1891. By the use of my said
projector or gun I found that the flights of
a boomerang could be so controlled that
many flights in sueccession would be quite
alike, both as to direction and distance, and
also as to the terminal point of the return
flights, and I therefore satisfied myself that
those priorinvestigators werein error who had
declared that the boomérang must of necessity
be erratic in its operation, iiasmuch as I had
established the fact that boomerangs could,
as a rule, be made to return to the point of
departure and tostrike within an exceedingly-
restricted area. Having so far succeeded, I
then soughtto secure long outward flightsand

decrease the proportion of inaccurate return
flights or failures by improving the form and
construction of the boomerang. In the matter
of outline I have found that eycloidal curves
afford much better results than the parabolic
curves orthe nearly-angular outlines common
to boomerangs; also, that the end of the boom-
erangshould be extended beyond thie base-line
of thecycloidal curve to form what I will term
“spurs,” each being pointed and having its
edges circularly enrved; also, that said spurs
should be peculiarly chamfered, making the
boomerangs “rights” or “lefts,” the inner edge
of onespurand the outer edge of the other be-
ing chamfered, and this chiamfering feature is

of value with the parabolic boomerang; also

that the boomerang should be substantially
uniform in thickness and flat on both sides,
instead of being flat on one side and rounded
on the other, and thicker at the middle thanat
the two ends, and involving a “twist” or tor-
sional formation, as in prior boomerangs, and,
still further, that the interior curved edge of
theboomerangwhen grooved affordsspecially-
desirable results. Each of these four recited
features of construction possesses value, in
that the cycloidal curve is conducive to a
minimum of resistance by the air during the
flight of the boomerang, and hence it results
inlongoutward flights and quick returns. The
spurs being pointed and chamfered are still
further conducive to long ontward flights and
quick returns, because of their capacity for
penetrating or parting and for leaving the
air behind them with a minimum of friction,
The uniformity in thickness is conducive to
a minimum disturbance of the air and a con-
sequent less resistance, coupled with an ex-
tensive area of bearing-surface with a mini-
mum of weight. The groove at the interior
curved edge operates upon the air with what
may be termed a “threading ” effect, a small
body of air being embraced within the groove
during the gyratory movement of the boom-
erang and contributing to steadiness in flight.

With such a boomerang I have succeeded
in consecutively securing for the first time,
as I believe, long outward flights in 4 direct
line from the point of-departure "and return
flights on substantially the same line, this re-
sult being in radical variance from the oper-
ation of boomerangs of former types, which
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invariably move in circularlines both during
their outward and their return flights.
TFor-secaring desirable strength and light-
ness I construct some of my boomerangs of
two or more thicknesses of such materials as
wood, veneer, paper, cloth, &e.  Forsecuring

the uniform application of the boomerang.to.

a suitable gun or projector the boomerang is
provided with certain gage-marks, which en-
able it to be accurately placed in position in
a suitable holder preparatory to the applica-
tion thereto of the projecting force. I have
also provided my boomerang with one or more
perforations, which cause it to whistle or sing
during its flights.

To more particularly deseribe my inven-
tion, I will refer to the accompanying draw-
ings, in which— »

Figures 1 and 2, in side and edge views
and numerous sections, iliustrate one of my
boomerangs in its best form and embodying
all of the several features hereinbefore re-
ferred to and adapted to operate as a right-
hand boomerang, the latter when right side

up having the inner edge of the right-hand.

spur and the outer edge of the left-handspur
chamfered, as shown. TFigs. 3 and 4 illustrate
one of my boomerangsin side and edge views
and in several sections, which can be used
either as a right-hand or a left-hand boom-
erang, its entire outer edge being chamfered.
Fig. 5 is a diagrammatic illustration of the
development of the outline of my boomerang
in its best form. Tig. 6 illustratesa boomer-
ang applied to the holder or jaw of one form
of gun or projeetor. TFig. 7 illustratesin sev-
eral views a boomerang of the usual form,
but having certain features of my invention
applied thereto.

I will first refer tothe longitudinal outlines
of the boomerangs A and A’. (Illustrated in
Figs. 1 and 3.) It will be seen that the outer
edge a is curved on cycloidal lines developed
asillastrated in Fig. 5, wherein the base-line
b is clearly indicated. The inner edge o is
curved in conformity with the outer edge, the
width of the body of the boomerang being
uniformthroughoutitslength. Thebase-line
b is also shown in Ifig. 3,and the ends of the
boomerang which extend below said line I
will eall the “spurs” ¢ ¢/, each being pointed
and having its edges reversely curved in the
ares of circles, having their centers, respect-
ively, at the junctionsof the base-line with the
outer and inner edges a and ¢’. The gyra-

tory movement of the boomerang during its.

flight is around its center of gravity, this be-
ing located outside of the body of the boom-
erang and between its inner edge o’ and the
said base-line b, as indicated at b’.

The boomerang, Fig. 1, is of the “right-
hand” variety, and has its right-hand spur ¢
chamfered on its inner edge, as shown at d,
and the left-hand spur ¢’ has its outer edge
similarly chamfered, as at d’.

Referring to the edge views and to the sev-
eral sectional views, it will be seen that the
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bottom surface a2 is flat or in one plane, and
the least departure therefrom should be spe-
cially avoided, because I have demonstrated
tomy complete satisfaction that the “twisted”
or “spiraled” featare, declared by many
writers to be present in all Australian boom-
erangs and essential to their proper operation,
is, in fact, a serions detriment and always to
be avoided forsecuring long and steady and
uniform flights. The upper surface ¢’ of my
boomerang is also flat, absolute uniformity
in thickness being specially important, ex-
cept, of course, within the limited areas of the
chamfered portions of the edges.

It is of course important that the boom-
erangs should be comparatively light and
strong, and while they may be constructed
solidly, as of suitable wood, as shown in Figs.
3 and 4, they are preferably composite in their
structare.. As shown in Figs. 1 and 2, the
boomerang is in three thicknesses, the top
and bottom being each composed of thin
hard fine-grained wood and the middle piece
a* being of cloth or suitable paper, the whole
being glued together under pressure.  When
thus constructed, the air threading-groove o’
is readily developed by having the middle
layer ! narrower than the side pieces through-
out that portion of its length which is not cut
away in forming the inside chamfer d.

When the boomerang is composed of solid
wood in one piece, the air threading-groove
af is of course formed by cutting, as with a
rotary scoring or milling tool. Hard rubber
is a very suitable material for boomerangs;
but they could only be used in mild weather;
owing to their liability to break when chilled.
Some forms of vuleanized fiber may also be
used with success and with less liability to
breakage.
may also be used with either hard rubber or
vuleanized fiber, the metal being well embed-
ded and wholly covered. The perforations e
are small round holes through the boomerang
for causing a whistling effect during a-flight.
Several of these holes are desirable,and when
of different sizes whistling-chords may some-
times be developed.

Referring now to the boomerang, Fig. 3, it
will be seen that its entire outer edge is cham-
fered, as at d? this form being thus adapted
to -operate either as a right-hand or a left-
hand boomerang, or,in other words, to gyrate
in either direction duaring a flight, according
to which of its ends may have been placed in
the holderof the gun employed for projecting
it. Inprojecting aboomerang from a gunthe
best results will acerue upon or with an accu-
rate preliminary adjustmentof the boomerang
with relation to its holder,and hence I provide
my boomerangs with certain adjusting gage-
marks. Inasmuch as the boomerang-holders
vary in their character said gage-marks must
be correspondingly varied, a boomerang re-
stricted tooperate asa right-hand missile hav-
ing a gage-mark located with special reference
to that fact—as, for instance the holder B,
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(shown in Fig.6,) isin the form of spring-jaws,

which in agun arelocated at the end of aforci-
bly-swung arm f. As here shown, the holder
is adapted to operate with a right-hand boom-

-erang, and henee the proper end or spur of

the missile at its upper side has a gage-mark
¢, also shown in Tig. 1. With this marked
end or spurinserted in the jaws of the holder
and with its lateral line parallel with the co-
incident surface of the holder a correct ad-
justment will be assured. If the boomerang
18 of the left-hand variety, it will in like man-
ner have its left-hand spur provided with a

gage-mark, and if it be of the kind shown in'

Iig. 3 and adapted to operateeitherasa right-
hand or as a left-hand boomerang both ends
will be provided with gage- marks, as at g
and ¢’.

The correct relations of boomerangs to hold-
ers must naturally be varied, as before indi-
cated,in accordance not only with the varied
character of the holders, but also in accord-
ance with the application of the projecting
force to the boomerang. For instance, if a
striking blow is to be delivered to the outer
edge of a boomerang the exact point for re-
ceiving the blow should be indicated.. With
a right-hand boomerang a gage-mark g* will,
by its registering with a coincident surface of
its holder, secure the proper location of the
striking-point ¢° as shown in Fig. 1. The
boomerang, Fig. 3; has two similar gage-marks
g* and ¢* which are appropriately adjacent
to the striking-points g% the projecting force
or blow being applied in a direction indicated
by an arrow. ‘

I have hereinbefore referred to my boomer-
angs as having pointed ends or spurs; but it is
Lo be understood that prior boomerangs have
been' pointed-at their ends, but withous the
development of spurs, in accordance with
that feature of my invention. With my novel
cycloidal outline the pointed ends or spurs are
not developed by the prolongation of either
the inner or the outer curved lines, but are
wholly outsideof those,and below and beyond
the base-line of the eycloid, and the point of
the spuris on a line at right angles to the
base-line.

In the application of my spurs to the old
forms of boomerang they will in Iike manner

—involvedepartures from the original outlines,

5

as illustrated in Fig. 7. This boomerang A?

is substantially parabolic in its outline, and,
as indicated by the seetional views, it is thick-

est at the middle and tapers toward its ends,
which are merely pointed prolongations. A
spur ¢* being applied at the inner edge at one
end, as shown in sclid lines, will convert it into
a right-hand boomerang; but for making it a
left-handboomerangthespurwould belocated,
as shown in dotted lines atc? at the inner edge
at the opposite end, and for making it both
right ‘and left both spurs will be required.
Although this form of boomerang is twisted,
so-that its flat side is in a measure spiraled,
my threading-groove o’ may be applied at its
inner side, as indicated, and secure for the
boomerang an increased steadiness in flight.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1..A boomerang longitudinally curved in
cycloidal lines, substantially as and for the
purposes specified.

2. Aboomerang chamfered at its inner edge
near one end and correspondingly chamfered
at its outer edge near its other end, substan-
tially as described.

3. A boomerang cycloidal in outline, sub-
stantially flat on both of its sides, uniform in
thickness throughout itslength, and free from

“warp or twist.

" 4. Aboomerang cycloidal in its outline and
provided with spurs at its ends, substantially
as described.

5. A boomerang provided at its interior edge
with a loungitudinal groove, substantially as
described.

- 6."A boomerang provided with adjusting
gage-marks near its ends, substantially as

~described, whereby it may be accurately ad-

justed in the holder of a gun or projector.

7. A boomerang eycloidal in outline and
constructed of layers of thin material firmly
united, substantially as described.

8. A boomerang having a eycloidal outline
and pointed ends or spurs.

9. A boomerang uniform in thickness and
having flat sides, a cycloidal outline, and
pointed ends or spars.

10. A boomerang uniform in thickness, flat
on both sides, and having a cycloidal outline,
and a longitudinal groove at its inner edge,
substantially as deseribed.

CHARLES H. EMERSON.

Witnesses:
PriLip F. LARNER,
HowELL BARTLE,
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