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Introduction of 

Lensometry

• Properties of Lenses

• Common Optical 
Conditions

– Myopia, Hyperopia, 
Presbyopia

• Transposition

• Lensometry of:

– Distance

– Bifocal Add

– High Power Rx’s

– Prism

• Questions

Properties of Lenses

• The Power of a lens is the algebraic 

sum of the powers of the 2 surfaces

• Lenses can have flat “Plano”, or curved 

surfaces “convex or concave”

• Curved surfaces cause light to either 

diverge (go apart),  converge (go 

closer), or become parallel (zero verg.)

Properties of Lenses

• Surfaces and lenses 

which diverge light 

are known as minus 

lenses - they move 

where the lenses 

focus  (focal point) 

FURTHER away 

from the front of 

the eye

• Convergent light 

rays are caused by 

surfaces or lenses 

which move the 

focus (focal point) 

CLOSER to the 

front of the eye. 

Properties of Lenses

• Stronger lenses have 

focal points closer to 

them than weaker 

ones.

• There is a formula for 

this : D=1/F (Power = 

1/Focal length)

– Ex.: a 5.00 D lens will 

have a focal pt. 1/5 m 

away, and a 1.00 D 

lens will focus 1 m 

away.

Spherical Lenses

• Concave “Minus”

• Convex “Plus”

• Plano “No effect”

• Lenses can be any 

combination of curves

• Biconvex (both +), 

Biconcave (both -), 

Plano-convex/plano-

concave, meniscus 

(one -, one +)
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Cylinder Lenses

• Light rays in one 

direction (ex. Axis 

180) are affected 

more than the other 

(Axis 090) direction

• Can be + or -

• Power is 90 degrees 

away from axis!

• “Like a football” -

more curve around 

the ball’s laces than 

from tip-to-tip

Common Optical 

Conditions

• Emmetropia

• Hyperopia

• Myopia

• Astigmatism

• Presbyopia

• Accomodation

• The object of any 

optical modification 

to the human eye is 

to FOCUS light  

onto the retina

• The POWER of a 

lens is its ability to 

change the vergence 

(and focus) of the 

light rays

Refractive Errors

• Emmetropia - no 

Rx, light on the 

retina

• Hyperopia - Takes 

“+” to correct, light 

has NOT reached a 

focus when it hits 

retina

• Myopia - light 

reaches a focus 

BEFORE it reaches 

retina

Presbyopia and 

Accommodation

• Presbyopia is the 

gradual loss of 

ability to change 

our focus from 

distance to near

• Either readers or 

multifocal lenses 

are required to help 

- the amount of 

power increases as 

we age .

Prisms

• Prisms change the direction of light 

rays by bending them towards their 

base (widest part).

• Opposite the base is the apex (thinnest 

part of a prism).

• Power in prisms are determined by 

amount of bending (“re-direction”)

Spherical Lenses

• Plus lenses can be 

thought of as 2 

prisms “base-to-

base”

• Minus lenses can be 

thought of as “apex-

to-apex”

• Sphere lenses 

change light 

EQUALLY in all 

directions
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Cylinder Lenses

• Curved in one direction only & focuses 

light in one direction .  When combined 

with sphere power, then a lens is called 

“sphero-cylindrical”.

• Sphero-cylindrical lenses have more curve 

in one direction than another - “football or 

teaspoon shaped”

• When cylinder is present it is known 

optically as “astigmatism”

Optical Rx Notation

• Three components: ALWAYS in order!

– Sphere power – listed FIRST

– Cylinder power – listed NEXT

– Cylinder axis - LAST

• A lens with “astigmatism or cylinder” 

will have all three numbers

• A spherical lens will only have a single 

number, followed by “D.S., $, or Sph.”

Axis

• Axis, while actually like a 

clock or circle:  360 

degrees is only recorded 

only from “001 to 180”

• The 12 o’clock position 

(90 degrees) is the same as 

the 6 o’clock position 

(270 degrees)

• 000 (3 o’clock) =180 (9 

o’clock)

090

000

045135

180

Transposition

• Rx can be in “plus-cylinder” form or 
“minus-cylinder” form - the “plus or 
minus” sign of the cylinder (second #) 
determines this.

• Converting from one to the other is 
possible and often necessary - glasses 
can be either “plus” or “minus”, but 
contact lenses are mostly in “minus”.

Transposition

• +2.00 +2.00 X 180

• Add the sphere to the cylinder=+4.00.

• Change the sign of the original cylinder 

without changing the number. (The 

second “+2.00” becomes -2.00).  So far 

you have +4.00-2.00.

• Change the axis 90 degrees.  Your 

original axis was 180, so subtract 90 , 

get new & equal : +4.00-2.00 X 090.

Transposition

• -3.25+4.50 X 135

• Add sph to cyl = +1.25

• Change sign of cyl: -4.50

• Rotate cyl axis 90 degrees: 045.

• New Rx =+1.25-4.50 X 045

• Good habit is to never use only 1 or 2 

digits  - always use 3 digits - use 090 

instead 90, use 2.00 instead of 2 or 2.0.
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Lensometry

• Step 1 :  Adjust the  
eyepiece cross-hairs

• DON’T look at white 
lines/lights – ONLY cross-
hairs “reticle”.

• Plus to blur, then in minus 
direction until “snaps clear”

• Look at the eyepiece marks 
for future use

Lensometry

• Step 2 : Set the 

glasses on the frame 

stage with the 

temples pointing 

away from you

Only for 

High 

Power!

Lensometry

• Step 3 : Start with the 

right lens.  Center the 

place  that the “three 

lines” cross the “single 

line”by moving the 

glasses up, down, or to 

the side (the black “X” 

goes to the center of 

the smallest ring).  

• Make sure the glasses 

are level on the stage.

Lensometry

• Step 4 : There are 

two moveable 

wheels - an “axis

wheel” and a 

“power wheel”   

Start with the power 

wheel located on 

the side - rotate it 

until something 

comes into focus.

Lensometry

• Look carefully where 

the 3 lines cross the 1 

line - is there a 

“break”?

• If the entire target is in 

focus at once, you 

have a spherical lens 

(without astigmatism).  

You’ve finished the 

distance portion!

Lensometry

• If the target only 

shows the single 

line OR the triple 

lines, you must 

move BOTH 

wheels until one set 

of lines are sharp 

(unbroken) as they 

pass each other

• Having only one set of lines in 
focus means you have a lens 
with cylinder/astigmatism -
don’t panic!  Write down the 
number on the power wheel.  
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Lensometry

• If the target only 

shows the single 

line OR the triple 

lines, you must 

move BOTH 

wheels until one set 

of lines are sharp 

(unbroken) as they 

pass each other

• Having only one set of lines in 
focus means you have a lens 
with cylinder/astigmatism -
don’t panic!  Write down the 
number on the power wheel.  

Lensometry

• Look carefully at the 

place where the lines 

cross - very important 

to being accurate!

• Large cylinders are 

easy, but small 

cylinders are difficult!

• Even 0.25 D of 

cylinder can be 

detected with practice!

Lensometry

• Move only the 

power wheel to get 

the “other focus” of 

this lens - write it 

down under 1st

number.

• Choose the “most 

minus” or “least 

plus” of the two 

numbers – “Sphere”

Ex: “Two #”

+4.00

-2.00

Lensometry

• The “most minus” 

“least plus”  

number becomes 

the SPHERE” in 

our Rx (Plus-

cylinder!)

• Cylinder power is 

the DIFFERENCE

between the two 

numbers – which it 

always is! (plus- or 

minus-cylinder)

• Example:

+4.00

-2.00

-2 0 +4

6 Steps from -2 to +4

Lensometry

• NEW Example -

one set of lines 

focuses at +3.00, 

and the other at 

+5.00.  The “least 

plus” of these two 

numbers is the 

+3.00, and the 

difference between 

them is 2.00.  Since 

we are using plus-

cyl, it will be “+”.

• Our Rx so far: 

+3.00+2.00.

• Now we put +3.00 on 

the power wheel and 

look in.  If we see the 

sphere (single) lines, we 

can read the axis off the 

axis wheel - if not, then 

rotate the axis wheel 90 

degrees and you WILL 

see the sphere lines - read 

it!

Lensometry

• Our Rx so far: 

+3.00+2.00.

• Now we put +3.00 on the 

power wheel and look in.  

If we see the sphere 

(single) lines, we can 

read the axis off the axis 

wheel

• If not, then rotate the axis

wheel 90 degrees and 

you WILL see the sphere 

lines – Then read it!

Cyl. Lines Clear

Sphere Lines Clear
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Lensometry

• LET”S REVIEW:

– Eyepiece

– Position frames

– Move both wheels 

until target sharp 

(No bent lines)

– Record both 

numbers, then 

determine “least 

plus” or “most 

minus”(SPHERE #)

– Record the SPHERE 

POWER, and then do 

the math for CYL 

POWER :

– Difference between 

them is the cylinder 

power in “plus”

– Put sph # on power 

wheel, look in - if sph 

# seen, record, if not, 

then rotate axis 090, 

then record

Lensometry

• Cylinder calculations: 

-2.00 as one number, 

+2.00 as the other 

number

• “Most minus” is the  

-2.00, the difference

is +4.00 .

• Rx= -2.00+4.00

• One number is        

-3.00, the other is 

“0” (or Plano)

• “Most minus” is  

the -3.00, the 

difference is +3.00

• Rx= -3.00+3.00

Lensometry - Bifocal Add

• Bifocal powers are 

“added” to the 

distance part.

• Now move the 

glasses UP on the 

stage so you can see a 

new target.  Move the 

Power wheel only

until you see a target.  

• Write number 

down, and move 

power wheel until 

the “other” target 

seen.  Write down 

the new number.  

Choose the bifocal 

sphere by choosing 

the “most minus” 

number

Lensometry - Bifocal Add

• The amount of 

difference between the 

Sphere at distance and 

the Sphere at near is the 

“ADD”

• Example : -2.00 and  -

4.00 are the distance 

numbers, and “0” and -

2.00 are the near 

numbers (looking thru 

the BF add)

• “Most minus” at 

distance is -4.00, most 

minus at near is -2.00.

• The difference (ADD) 

is  +2.00 (Bifocal adds 

are almost always 

plus.)

• Our Rx: -4.00+2.00 X 

“axis”, Add +2.00

Lensometry - Bifocal Add

• The amount of 

difference between 

the Sphere at distance 

and the Sphere at 

near is the “ADD”

• Example : -2.00 and  

-4.00 are the distance 

numbers, and “0” and 

-2.00 are the near 

numbers

Our Rx: -4.00+2.00 X 

“axis”, Add +2.00

Distance

Near

-2.00

-4.00 -2.00

Plano

Difference = Add

Lensometry - High Powers

• If the lens has a 

sphere power higher 

than +8.00 or -8.00 

(Plus matters much 

more!), the Rx thru 

the distance part is 

done “normal” - BUT 

the bifocal add will 

be incorrect unless 

you read the Add 

backwards

• The temples are placed 

towards you, and the distance 

sphere and near sphere are 

re-determined - the 

difference, as before, is the 

ADD Power.
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Prism in Glasses

• HINT: if you 

cannot center the 

glasses “target” in 

the cross-hairs –

OR: when target 

centered, glasses 

are “off center,”

• THEN: you may 

have prism.

Prism in Glasses

• Final “Prism” check:

• Check to be sure the 

prism compensator is 

set at “0”.

• Prism can be noted as 

BU, BO, BI, BD.

Prism in Glasses

• Measuring AMOUNT of 

prism:

• Look at the “rings”:

– How far to the right or left 

(BLACK) of the bulls eye is 

the “center” of your target?

• BI or BO

– How far above or below 

(RED) the bulls eye is the 

“center” of your target?

• BU or BD
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Any Questions?

• DIVE IN!

• Thanks!

• plarson@emory.edu

– (w) 404.778.4305


