
M
odern prescription laborato-
ries rarely have to concern
themselves with base
curves. As a part of the sur-

facing instructions the computer auto-
matically specifies the semi-finished
blank with the base curve necessary for
the prescription. In spite of it being rou-
tine, the base curve used to surface a
prescription or for a finished lens is very
important. The base curve of a lens is
theoretically what determines how opti-
cally and cosmetically correct the lens
will be.

Ever since lenses were first mass-pro-
duced there have been base curves. The
first base curves were the curves on the
outside of the lens that were generally
6.0 dioptres. That was a curve that
worked well optically and cosmetically
for the majority of corrections with the
best compromise for aberration. How-
ever, with stronger lens corrections, 6.0
dioptres as a base curve becomes less
and less optically and cosmetically cor-
rect. Realising this, lens designers found
that there were certain so called ideal
combinations of front and back curves
that gave a particular resultant power
(correction). 

Mass-produced lenses were eventual-
ly manufactured with a series of base
curves on the outside of the lens.
Because of the limitations of mass pro-
duction, compromises were necessary
and a range or group of powers would be
produced on the same base curve.
These base curves extended from 1.0 or
2.0 dioptres to 10.0 or 12.0 dioptres.

There are several different theories of
base curves as a result of different inter-
pretations of optics and vision. In
Europe, Zeiss formulated a series of
base curves for different ranges of pow-
ers. In the United States these curves
were called corrected curve lenses.
Bausch & Lomb manufactured
Orthagon lenses to the Zeiss design.
Also in the US American Optical had its

own series of corrected curve lenses
designed by, and known as, Tillyer lens-
es (later on with minus cylinder lenses
known as Masterpiece).

There were other corrected curve
series lenses but they all were very sim-
ilar with only minor differences. Factory
mass-produced lenses were all manufac-
tured to one of these base curve series
on the plus side of the lenses. 

Laboratories stocked single vision fac-
tory finished or uncut lenses and sup-
plied these lenses with whatever base
curves the factory determined for a par-
ticular power. But bifocals, that have to
be surfaced in the laboratory to pre-
scription, required the laboratory to
choose a semi-finished lens blank from
the manufacturer. In this case, before
computers, the base curve of a semi-fin-
ished blank was chosen from surfacing
charts supplied by the lens manufactur-
er showing the theoretically correct
choice. With progressive lenses the
same process took place. 

Computers replace 
surfacing charts
Today computers have taken the place
of surfacing charts and simplified the
procedure but laboratories are still limit-
ed to the base curves supplied by their
semi-finished lens supplier. The comput-
er decides what base curve is needed for
a prescription using whatever theory of
ideal base curve has been programmed
for it. Again it will compromise to use
the available semi-finished lens blank.

Progressive lenses have complicated
the choice of base curves for the labora-
tory. Although, base curve choices are
essentially the same as for single vision
corrections, progressive lenses are
aberrated in certain areas of the lens.
Different progressive lens designs move
the aberration to different areas on the
lens surface with the objective of provid-
ing the least interference with normal
vision. Also affecting progressive lenses

is the reading channel design and its
placement. In addition some progressive
lenses are designed for specific uses.
They may be for ‘office’ use or ‘short
corridor’ use to fit small frame sizes.

Another factor that may affect base
curves is higher reading additions for
progressives. Most progressives are
designed for the least aberration for the
lower adds where most of the usage
occurs. The higher additions are often a
compromise or a change in design prin-
ciples.

Again, base curves are very impor-
tant, all factors considered. They are
specified according to the experts in
optics and lens design as the best for
each prescription. Unfortunately, when
the laboratory chooses a semi-finished
lens blank there is only one particular
power (correction) that will be absolute-
ly correct; for all others it will mean a
compromise. Theoretically the optimum
answer is to not use a factory semi-fin-
ished lens blank but to surface both
sides of the lens. Laboratories now have
the capability to do just that. They have
the sophisticated software that will spec-
ify the ideal curves for both front and
back surfaces.

The future may not include base
curve series but an individual set of
curves for each prescription. In that
case the laboratory will not be limited to
semi-finished blanks from a lens suppli-
er. They will start with a ‘raw’ blank with-
out a ground surface on either side. The
computer will design the ideal lens with
an optimum set of curves. Various
machines already exist that provide pre-
scription information to the nearest hun-
dredth of a dioptre for individualised
lenses. Some day we will no longer need
semi-finished lenses and no more base
curve series will be needed.
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