Our Liberty Mirror engineers
will slice a light beam to order for you.
What wave lengths would you like? {In millimicrons, please.)
How much infrared? You tell us what you want to do with a light beam,
and we’'ll give you a vacuum-deposited dichroic coating that will do it.
We can also give you transparent electrically conducting coatings for
stance heating. Or static-dissipating and high-frequency shielding
Liberty Mirror is now fulfilling technological requirements
of aerospace, missiles, military, lasers, computers, optical instruments,
automotive and photographic industries.
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LIBERTY MIRROR

A DIVISION OF LIBBEY-OWENS-FORD GLASS COMPANY
TOLEDO, OHIO 43624

May we serve you?

Can you solve
this problem?

1. There are three numbered statements
in this box.

2, Two of these numbered statements
are not true,

3. The average increase in 1.Q. scores of
those who learn to play WFF 'N PROOF

is more than 20 points.

Is statement No. 3 true?— |

¢
A NEW DIMENSION IN EDUCATIONAL GAMES -
designed hy Yale Professor :
Layman

E.
Allen

Box 71-JN,
New Haven, Connecticut
Please send me . . . WFF’'N PROOF
game/s @ $6.50 each (including $.50
for postage and handling). I enclose
and understand that if I
am not completely satisfied, I can re-
turn the kit in 10 days for a full re-
fund of the purchase price.

Name

State ......... Zip
Refund and return privileges guaranteed!
Dealer Inquiries Invited
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BIO-MEDICAL
TELEMETRY

applications |
and techniques

A Short Intensive Course
for Scientists, Physicians, Engineers
by Dr. R. Stuart Mackay |

august 10-13, 1966
washington, d.c.

Sponsored by the |
SMITHSONIAN INSTITUTION |
in cooperation with the

American Institute of |

Biological Sciences |

For further information
Write: Bio-Medical |
Telemetry Course 414SI |
Office of Education and Training |
SMITHSONIAN |
. INSTITUTION |
Washington, D.C. 20560
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eliminate concentrations of energy loss
and on the other tend to reduce the
total energy loss to a minimum rate. The
sine-generated curvature assumed by
meanders achieves these ends more
satisfactorily than any other shape.

The same tendencies operate through
the erosion-deposition mechanism both
in the river system as a whole and in a
given segment of the river. The ten-
dency toward uniform power expendi-
ture in the entire river leads toward a
longitudinal profile of the river that is
highly concave, inasmuch as uniformity
in the rate of work per unit of length
of channel would be achieved by con-
centrating the steepest slopes near the
headwaters, where the tributaries and
hence discharges are small. The longitu-
dinal concavity of the river’s profile also
minimizes work in the system as a
whole.

Such a longitudinal concave profile,
however, would lead to considerable
variation in the rate of energy expendi-
ture over each unit area of channel bed.
Uniformity in this rate would be best
achieved by a longitudinal profile that
was nearly straight rather than by one
that was highly concave. Actual river
profiles lie between these two extremes,
and meanders must be considered in
both contexts: first, as they occur within
the river system as a whole, and second,
as they occur in a given segment of
channel.

In the context of the entire river
system a meander will occur where the
material constituting the banks is com-
paratively uniform. This will be more
likely to take place downstream in a
floodplain area than upstream in a head-
water area. To the extent that the me-
andering pattern tends to lengthen the
downstream reaches more than those
upstream, it promotes concavity in the
longitudinal profile of the system, there-
by promoting uniformity in the rate of

| energy expenditure per unit of channel

length.

In the local context of a given seg-
ment of channel the average slope of
the channel is fixed by the relation of
that segment to the whole profile. Any
local change in the channel must main-

{ tain that average-slope. Between any

two points on a valley floor, however,
a variety of paths are possible, any one
of which would maintain the same slope
and hence the same length. The typical
meander shape is assumed because, in
the absence of any other constraints,
the sine-generated curve is the most
probable path of a fixed length between
two fixed points.



