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The Making Of A Rokkor Lens

Minaolta is ane af the two companles in Japan and one of the
fevw in Uhe world that manufactures its own aptical glass and
lenses for its own cameras, This is the only way to assure the
proper matching of optizal and mechanical design.

Correcting Aberrations

Lens making, which is one of the most complax manufacturing
skills, requires time, technology and no compromise with per.
fection. Because any matorial, no matter how soomingly trans.
paregnt, plaged in a mormally straight light path will aute.
matically alter that path, the manufacture aof a quality lans in-
valves far morg than the simple combination of pieces of
glass, Each lens actually represents the end result in a long
sorios of camputations and tesis, all aimed at eliminating the
warious aberratiens which Interfere with theoretically perfect
lens performance. The first step is the calculation and design
of a Minolta lens. These caleulations, based on proven Minaita
designs and the potentials of new high-index optical plasses
and configpurations. hawe the primary chjective of minimizing
flare, vignoetting and warious optical aberrations in accordance
with the limitations of visihle light wave lenghhs.

Minalta engineers attack these problems in many differont
ways, at every step and with each component part of a lens,
Among other things, they carefully examine the spacing of lens
elements, the diameter of those elements, the curvature of
the clemants and the kind of glass wsed. For instance, lens
glemaonts may be separated by air, this space acting as an
element in iksoll, One o mare companents can be sliminated
while correchicon i abill achieved, Curvalure of field, which is
the matural tendency of a lens to form o curved image, is a
furction of the glass refractive indexes of the glass and focal
lengths of the individual lens elomaents, Minolta fens designers,
therefore, must calculate thess factors and come up with the
angwer in terms of the proper type af glass formulation and
the proper shape ef lens elements, In the case of astigmatism,
the desipner must choose radil. refractive index and thicknass
of plass to reduce this effect. To really appreciate the achieve.
mant inhorgnt in your Minolta Rokkor lens, you should be
aware of the many procedures that are necessary for its
manufaciure.

Even Crucibles Are Specially
Designed

In & special Minolts factary, all types of optical glass are
manufactured to rigid specifications. Even the crucibles or
peds in which the plass is made are prodeced by skilled Minolta
wizrkmen using the most modern automated methods.

PREFARING THE CRUCIBLES

YVery pure Kaolin and other ceramic substances are finely
ground and then mixed with water to form a light geay, cement-
like substance, This s poured into melds and allowed to stand
until all air oscapes and the material hardens. The formed pot
is then placed in an clectrically heated cowan for further har
dening. Even at this stage Minolta is concernad abbut stray
cinders or sook contaminating {he conbainers for its optical
glass. Some of these pots can hold a tan of glass mix and their
wills must be uniformly thick to take the strain. For optical
glasses of spacially high purity, crucibles of platinum are wsed
fo avoid contamination, Once the pot is ready, a fong list of
ingredients is weighed and blended, This “recipe” s carefully
determined by & Lpecial research staff including 200 Minalta
angineers. Thele Jeb Is to determine what balance of ingredi
ants will produce optical glass of a specific refractive index
and without calar-cast,

The Basic Ingredients
Of A Quality Lens

Materials used may include Silica, Sodium Carbonate, Barium
Mitrabe, Barium Carbonate, Alemina and Potassium Carbonate,
In addition, certain rare earth elements such as Lanthanum,
Thorium and Zirconium may be added to the precisely con-
trolled mix to produce the unigue, high refractive glasses that
maka Rokkor lenses possible. This mixture is fed through small
windows of the malting furnace into the heated pat and then
brought fo temparatures as high as 1200°F. The miz is peri
adically stirred o make sure that all ingredients are melted.
Alter ane wierk of “caaking™, the hexwy crucible is placed v a
cooling tank and gradually brought dawn to room temperature,
The length of time involved in preparing and cooling the
“melt” is as important as the determination of the ingredients
im the glass, The molton glass must ba stirred slowly and evenly
2o that air bubbles will not be trapped in the mixture. Cooling
toa 15 carned oul under rigidly controlled temperatures, por-
mitting any gasgses dissolved in the mix to be expelled. When
crystalline substances such 8 glags are rapidly cooled,
stresses set in which can alter the strength and light frans-
mission of the mopterial, For this reason, great care is taken (o
fowrer Lhe “met'” tempersture vary slowly.

RAW GLASS: THE FIRST STAGE

Raw Glass Is Only The First Step

The glass is now ready to be broken wp into easily handbed
frogments. The pot, which itself is the result of careful work-
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meanship, is shattered in order to remove its solid contents. For
every batch of glass prodeced a new crucible must be made.

Glass lemps of high gquality are hand picked while the
inferior  pigces with strains or bubbles are rejected. The
gelected glass lumps are then remelted in fire-proof, square
clay molds.

Techniclans now use transmitted light o inspoct the result:
ing blocks for bubhles, strains and ather imperfections; these
are marked for romaval, Those passed are now pul into an
anngaling owven for anothor week of temperature freatment,
The annealing oven maintiins a st temperature designed o
allow any distortions and stresses bo dissipate. As a resulf, the
Elass is tougher and optically more perfect, So far, the glass
has been in “production’’ for over twe weaks,

A dinal stress and strain check is conducted by passing light
through the annesled ocks and observing the pattern pro-
jected on a screen. I there are dark areas or bricht spots,
that bleck is now rejected. The remaining glass is checked for
confarmily o a spocific refractive Indes on a speciromater,
(Refractive Index is the ratio of the speed of light in air to its
speed Inoa differant madium, eg., glass.)

Precision Grinding

Minolta has an entirely separate manufacturing complex to
which = sent the annealed glass in melded form, suitable for
grinding and polishing. It should be mentioned here that this
factory is provided with complote temperature and dust control
systems to minimize dimensional changes in glass compo-
nents, These roundéd disks are given a rough polish and
shaping on a curve generator machine. This complex machine
grinds the radius of the curve, or amount of convexity or eon-
cowvity detarmined by Minolta®s optical engineers, Carboru ndwm
and diamond dust are the materials used to cut these curves.
The raugh-finished lens elements are now passed along through
a series of mechanized polishers that pradually, and after
many hours, produce a precision final finish,

GRIMDING AND POLISHING

The lens elements 50 formed must now be inspected for a
commaan optical and physical axis. This is checked on a spe-
cial eapfering maching which will “edge-round™ the alemant
until both axes are the same.

Cemenfing The Lens Elements

After a final cleaning and inspection, the lens components ano
ready far cementing and coating. Cementing or jgining lenses
i a highly complex technigue, The cement itsell must bo
able to withstand extremes of heat and cold without separating,
It should show no change in transparency or strength with age,
It must even be resistant to fungues in highly humid and hot
climates, Minslta’s technigues and wse of synthetic cements
serves to eliminate these prablems.

ACHROMATIC COATING

Exclusive Achromatic Coating

Lens coating is a very important step ta the end user as well as
the designer, It helps to prevent flare and ghost images and
curts down on light loss through reflection. This latter result s
vory helpful to the optical designer when working on a come
plox tens, If he can restrict the light loss by means of coating,
ke has more feeedom to use additional elements for betler
parformance,

These extremely fing coatings are applied to the glass in a
vacuum and are precisely controlled to the proper thickness,

The basic coating material is magnesium fluoride. For pur-
poses of color correction, & special techinique has been deval-
aped by Minolta called “Achromatic Coating." It ulilizes a
doubde coating of flugrides plus other special ingredienis to
five superior calor rendition as well as an even higher rate af
light transmission.
QOur Minolta Rokkor lens has now traveled through many
shilled hands and requires only a few more but very impaortant
operatiens. The cemented and coated elements must be ac-
curately placed In & precision focusing mount. Each eell must
be spaced ot o specific distance from its neighbor, with sur
faces exactly parallel, The machining of these mounts to ex-
tremely Ting tolerances is essential lor the high standards of
cptical perlormance set for Minolta Rokker lensas,

A PRECISION FOCUSING MOUNT 15 VITAL

The Lens Mount

The Minolta mount is not a “eniversal” type and for good
rgason. The slightest variation in tolerancos, especially in lens
seating, will degrade the sharpness of your negative. ts quality
must fhereforg match the standards of the body with which
iLis used. Each bens is now mated to a camera and individually
tested. This test is perhaps the toughest of all to pass, Actueal
oxpasures of @ large test ehart arg made at every aperture 1o
check for sharpness and accuracy of focus,

INDIVIDUAL BEMCH-CHECKING

The films are carefully processed under controlled condi-
tions and compared with a “standard’. This final performance
check is a practical test, one meant to insure professional
parformance based on Minolta's latest photo-optical dewel-
aprmaEnks,
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