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Letters Patent No. T1, 190 datccﬁ November 19, 1867.
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IMPROVEMENT IN APPARATUS FOR ILLUSTRATING WAVES.
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’.I'O ALL PERSONS TO WHOM TH}ESE PRESENTS MAY COME:

Be it known that I, CrupsTeR S. LyMawN, of the city and county of New Huven, and State of Connecticut,
have m,vented & New and useful Instrument or Apparatus for Illustrating the Formation of Waves; and I do
hereby declare the same to be fu]ly dcscrlbed in the following specification, and replesented in the accompany-
ing drawings, of which— '

Figure 1is a front elevation,

Figure 2 a rear view, and

Figure 8 a vertical central and transversexsecnon of it.

Tfus instrument serves to. exemplify the motions of particles of water among themselves, when acted upon
by gravity and the wind, the combined operations of such forces producing wha,t are termed ¢ waves,”

In carrying out my invention, I make use of an upright board, A, mounted on a base, B. Extending
through such board is a series of short mbora, a a a, &e.; arranged at the mtetsecttons of horizontal and ver tlcal
lines b ¢ and d d d, marked on the'surface of the board A .or arra.nn'ed thereon in manner as shown in fig. 1.

" From each end of such arbois a crank, e or f, is ettended all of the cranks f, at the rear of the board A,
being parallel to each.other, and having their wrists extended into and so as to turn in bearings within a plate,
C. An aumlmry crank, g, projected from an arbor, &, arranged on the board A, also has its wrist going through
an extenswn, 5, of the plate Cr (See figs. 2 and 3.) ]]a.ch wrist % of each of the front cranks ¢ should be
applied to the erank so as to be capable Gf being freely .revolved on the axis of the wrist, and there should be
a liole made transversely through the wrist, to receive one of two flexile wires D-E, ono of which goes throufrh
the wrists of one series of the cranks, and the other throngh those of the other series.

Furthermore, in connection with the two series of cranks, I employ a series of ﬂeule wires, F I F, &e.,
W luch at theirupper ends, are made to clasp the wrists of the upper set of cranks. The said wires F go through
the wrists of the lower sct of cmnks, and extend down to and are insertedin a bar, G, fixed on the base-board
and against the board A. Each crank ¢ of the lower serics has a length half, or about half, that of cach crank
e of the upper series, and is arranged beluw its fellow-crank of the upper series a distance of about one-mnth
of the length of the wave to be pyoduced. | |

The arrangement of the cranks of cach series, ¢ ¢ ¢, &c. : f f f, &e., (there being nine cranks in each of such
Beries,) is such that when each end crank of both sgeries is vertical, and extends below the horizontal line of

the arbors of the series, the two middle cans of the two scries will bé vertical, and will progect mmve the hori--
zontal line joining their axes.

The next cranks to the outside ones are arrangéd at angles of forty-five degrees to the houzon, and project
below the horizorntal line of their axeg. The next cranks are horizontal, and the succeeding ones, or those next
to the middle cranks, project above their junction line at angles of forty-five degrees theremth the arrange-
ment of the several cranks being as exhibited in fig. 1.

A series of c¢ireles, having their cenfres in the axes of the cranks, may be drawn on the face of the board
A 1n manner as exhibited in fig, 1.

The rotary motions of the extremities of one or more series of eranks represent the motions of 1s many
correspouding particles of water, during the formation of a wave. ' '

The lower of the flexile wires D E is to exhibit.ar ideal wave below the surface of the water, or the posi-
tions successively assumed by a line of particles, which, when they are at rest, will be horizontal. |

The arcas besween the two wires D E-and the series ¥ F F, while the cranks are being revolved, exhibit
the forms successively assumed in wave-motion, by the 1ectanwula.r areas of water included between the hori-
sontal lines passing through the axes of the cranks and the veitical lines joining such axes, these horizontal
and vertical lines serving to exhibit the positions of the particles or spaces when the water is in a state of rest.

By laymg hold.of and revolving the auxiliary erank, the'several eranks of each of the two series will be
revolved synchr onously, and will produce wave-motions of the two flexile wires D E. -

Instead of the mcchanism hereinbefore deseribed for effecting the synchronous rotary movements of the
.md cranks, other or equivalent mechanism may be employed.. A series of gears, or an endless band running




d nshymERRaH iy me 1y | d-u:“qﬂ— Iy i e - Hn - ¥ = e - --urp"lq..q- {ipg- Hm= —-q:-.. | ———_
) e . . Lo . . L [ i 1 ' . .

& i ?1,190

.around pulleys, may be substituted. I intend to use any proper ‘devices for imparting to the soveral eranks, of
either or-both series, motions as set forth. | | o - |

The positions of the cranks of each sorjes on the face of the board A are such that each differs in its angu-
lar arrangement from the preceding, as well as from the following one, by the same fractional portion of a revo-
Iution as the distance between the axes of wetion of two next adjacent eranks bears to the length of the wave,
or the distance between the two external eranks of the series. | o

The length of each of the smaller cranks, with respect to that of the larger ones, depends on the vertica]
distance of one below the other, it being approximately as one to two, for a vertical distance correspondin g to
one-ninth of the wave length. L . - _ o

~ The largest circle, p, drawn on the face of the board-A, has a circumference equal in length to the length
of the wave, the radius of the circle being equal to the height of a revolving pendulum which makes a bent in
the same period as that in-which the wave makes one oscillation. | | - B -

From an arm, ¢, projecting from the zenith of the great circle, a wire, #, projects downward through a
hole in the wrist of the middle crank e. The said wire » turns freely on the arm ¢. This wire represents a
pendulum of the length of the diameter of the circle p- While the wave of the wire D is being produced, the
wire 7 will stand perpendicularly to the wire D, and serve to indicate the positions of the mast of a vessel whose
hull may be floating on the wave. B ' | ' . | L
| I do not confine my invention to two series of cranks, and their flexile wires D E, as one or more of such
series may be employed, each additional series, with'its flexile wires, being made by their operation to indicate
the form, or approximate form, of the wive at the distance of the series below the frst or upper series., Nor
do I confine my invention to the number of cranks in ‘each series, as hereinbefore specified, as such may be
varied as circumstances may require. | | | '

- I claim as my invention— - S .

- A combination of one or more flexile wires D E, one or more series of eranks e f, and mechanism for revoly.
ing _siwh cranks synchronously, the whole being arranged and applied together, and to a board or its equiml_én t,
substantially in manner, and so ag to operate as and for the purpése as specified. o o

~ ILalso claim the arrangement and combination of the series of flexile wires K with one or more flexile wires
D E, one or more series of crankse f, and mechanism for revolving such cranks synchronously, the wholo being
applied substantially in manner and so as to operate as specified. ' o o
- Ialso claim the combination and arvangement of the pendulum or wire » with the flexile wire D and its
serics of cranks, arranged and applied in manner and to operate together substantially as hereinbefore explained,

I also claim the arrangement and combination of horizontal and vertical lines going through the axes of
the cranks, substantially as represented in the drawings, with the system of movable wires, or mechanism for
producing the wave-motion, as set forth. - | - | | . | -

I also claim the combination and arrangement of the circle p with the systom of movable wires, or mechan-

ism for producing Wave-mbtion, ag specified. | | o
- Dated at the city and county of New IIaven, Connecticut, September 19, 1867. | |

Witnesses:
YUnNAVE MUNGER,
SimMroN B, BALDWIN.
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