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Abstract

Purpose. The aim of this study is to determine the achievable
magnifications of stand magnifiers for a range of distances
(distance between magnifier and eye) of 30 cm to 2 cm and
the required near addition.

Material and Methods. On the optical bench, the magnifi-
cation factor and the position of the magnified image were
determined for 31 different magnifying glasses using a reflex
camera. This allowed the magnification achieved to be calcu-
lated as a function of the distance between the magnifying
glass and the eye. The position of the magnified image can
also be used to determine the necessary near addition, taking
into account the distance between the magnifying glass and
the eye.

Results. Stand magnifiers exhibit distance-dependent magni-
fication, requiring an appropriate near addition for comfortable
use. At a working distance of 30 cm, effective magnification

was limited to 44-70 % of the nominal value, with a corre-
sponding near addition of +1.5 to +2.0 D. Maximum magnifi-
cation, approximating or slightly exceeding the nominal, was
achieved only at a minimal object distance of 2 cm, necessi-
tating substantially higher near additions of +4.0 to +6.0 D.

Conclusion. When choosing a suitable stand magnifier, it
would be useful for low-vision specialists if manufacturers
provided both the magnification factor and the distance of
the magnified image for each stand magnifier. This informa-
tion would make it easy to estimate the actual magnification
achieved and determine the appropriate near addition for
any given working distance.

Keywords
Stand magnifiers, magnification factor, magnification require-
ment, near addition, magnification
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Introduction
Reading magnification

According to estimates, 216.6 million people worldwide live
with moderate to severe visual impairment (visual acuity
6/18 but 3/60 or better); 36 million people are considered
blind.! People with visual impairments usually rely on magni-
fying visual aids for reading.?2 With visual acuity below a visual
acuity of 6/12, normal newspaper print is usually no longer
fluent and effortless to read.3 There is therefore a need for
magnification. However, this does not depend exclusively
on visual acuity, but can also be influenced by other factors,
such as the size and location of scotomas in the central field
of vision. Fréhlich4 has shown, for example, that patients with
age-related macular degeneration (AMD), who had similar
visual acuity, have a higher average magnification require-
ment than patients whose visual impairment was caused by
diabetic retinopathy. With an average near vision acuity of
6/30in both groups, the magnification (requirement) for AMD
patients was 7 times higher on average (median 3 times) and
4 times (median 2.5 times) for diabetes patients.

Various test charts with reading texts in logarithmically
graded font sizes are available for the specific measurement
of magnification requirements (e.g., the “Schweizer Test for
Determining Magnification Requirements for Near Vision”).
Once the magnification requirement has been determined,
a suitable magnifying visual aid can be selected and tested.
About 80 % of magnifying visual aid fittings are used to restore
reading ability.3

Characteristics of stand magnifiers

Magnifying glasses are available in various designs, both with
and without lighting.5 The refractive powers (D) of magnifying
glasses used in the low vision sector range from approximately
6 D to approximately 56 D, whereby the higher the refractive
power, the smaller the diameter of the magnifying glass and
thus the field of vision. Magnifying glasses are placed directly
on the object (y) to be magnified, usually a piece of text. The
stand magnifier then produces a virtual, magnified, upright
image (y'). Figure 1 shows the relevant (optical) distances
when using a magnifying glass.

Since the object distance (a) of a stand magnifier is prede-
termined, its corresponding image distance (a’) is also fixed.
The stand magnifier thus has a defined magnification scale
(B’)- This is calculated as the quotient of the image size y’
and the object size y or the image distance a’ and the object
distance a. The following applies:

p'=y'/y=a'/a (1)

Stand magnifiers are designed so that the magnifier-to-ob-
ject distance is within the single object-focal length f. This
was also the case for all stand magnifiers examined here.
The magnified image is thus at a finite distance in front of
the eye. Emmetropic individuals or those with fully correct-
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ed refractive errors must either be able to accommodate
to the image produced by the magnifier or wear glasses
with a suitable near addition (Z). The accommodation re-
quirement or the necessary near addition is calculated as
the reciprocal of the focusing distance (ag). Since the ma-
jority of people with visual impairments are presbyopic, it
is usually necessary to provide suitable reading glasses to-
gether with the stand magnifier, or at least to ensure that
existing reading glasses are suitable for the prescribed stand
magnifier.

The magnifying glasses used by visually impaired people
usually have aspherical plastic lenses (as do high-quality hand
magnifiers), are therefore relatively light, and have significant-
ly fewer imaging errors than the magnifiers with spherical
surfaces that were used in the past.® The way in which stand
magnifiers are used is beneficial for people who, for example,
suffer from hand tremors or have reduced manual coordina-
tion.” Even people without tremors or other limitations may
find it helpful when the stand magnifier rests steadily on
the document and does not have to be held at the correct
distance above the text all the time. Stand magnifiers used
in low vision frequently contain an integrated LED lighting
function. This can be advantageous for patients who report
an increased need for light when reading due to their eye
condition.

According to Grein, illuminated stand magnifiers are part
of the “standard care” for many visually impaired people.”
Some stand magnifiers also have a semi-open design, so that
itis possible to write or even work under the stand magnifier,
albeit this is usually only possible to a limited extent.3 In some
cases, it may be feasible to work under a stand magnifier if it
is placed on the edge of a table. For example, an insulin pen
could be placed underneath and read.

Magnification of stand magnifiers

Magnifiers are often specified with what is known as normal
magnification ["'n. This is sometimes printed directly onto the
magnifier or can be found in the manufacturers’ instrument
manuals. Normal magnification is calculated using the refrac-
tive index D of the magnifier with:

Mn=D/(4dpt) (2)

However, the normal magnification formula is only valid for
two specific situations. Either the object (the text) must be at
the object-side focal point F of the magnifier, or the eye must
be at the image-side focal point F’ of the magnifier.8 Since
stand magnifiers are designed so that the magnifier to object
distance is within the object-side focal length (Figure 1), the
first situation cannot occur unless the magnifying glass is lift-
ed while reading. The second situation (eye at the image-side
focal point of the magnifier) is possible, but relatively unlikely,
as the distance between the magnifier and the eye would
have to be very small. For example, with a 12 D stand mag-
nifier, a distance of approximately 8 cm (f'=1/12 D = 0.08 m)
between the stand magnifier and the eye would have to be
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level
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\ Figure 1: Image of an object y
' through the stand magnifier.
The object is located within
the focal length f of the mag-
nifier, resulting in an enlarged,
upright virtual magnified
image y".

The adjustment point distance
ag is the distance between
the eye and the magnified
image y’. The eye sees the

magnified image at an angle w’

2 (w’=angle between the nodal
ray of the eye emanating from
the image apex and the optical
axis).

maintained, and with even stronger magnifiers, correspond-
ingly shorter distances.

However, since stand magnifiers are usually used from a
comfortable sitting position at a table, the distances between
the magnifier and the eye are usually much greater than the
focal lengths of the magnifier. The magnifications achieved
are then lower than the normal magnification.6910

With a stand magnifier, the actual magnification I can
be calculated if the magnification scale B’ is known and if the
distance between the magnified image and the eye, i.e., the
focal point distance ag, is known. The following then applies:

=P x (-25 cm) / ae 3)

The adjustment point distance ag is composed of the image
distance a’ and the distance & between the principal plane H’
of the magnifier and the principal plane H of the eye. Taking
the signs into account, the following applies:

ag=a'-é (4)
and thus
M=p'x(-25cm)/(a’-€) (5)

Since the exact position of the principal planes of a stand
magnifier is not usually known, it makes sense to replace
the distance & with the distance e between the image-side
apex of the magnifier (S2) and the apex of the eye. The image
distance a’ can then be replaced by the image focal length s’,
which also starts at the vertex Sz of the magnifier (Figure 1).
Like the image distance a’, the image focal length distance

s’ is a directed distance and is negative for a stand magnifier.
The following then applies:

ag=s'-e (6)
and thus
M=B'x(-25cm) /(s'-e) (7)

With a known magnification scale B’ and a known image focal
length s’, the distance between the magnifier and the eye (e)
is therefore the only variable in the formula. The magnification
(M) of each stand magnifier is therefore a clear function of
the distance e.

Each stand magnifier therefore has a magnification range
that can be represented graphically as a function. Accord-
ing to Drége and Schreck®, two distance limits and thus
two magnification limits can be defined for this magnification
range:

. Comfortable sitting position: If the magnifier is used at a
table with a normal head and body posture, the so-called
“comfortable magnification” [Mpeq applies. The distance
between the eye and the table is then approximately
35 cm, so that in this situation a distance between the
magnifier and the eye (e) of 30 cm can be assumed.

«  Maximum proximity (i.e. minimum distance): If a patient
moves as close as possible to the magnifier, they will
achieve the “maximum magnification” "max. It is not pos-
sible to move closer than approximately 2 cm to the mag-
nifier, so a distance between the magnifier and the eye (e)
of 2 cm is assumed for this situation.
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Figure 2: Left: Use of the
ag stand magnifier from a com-
; ; (Soe\;glc)tlfe‘ceell) fortable distance of 30 cm.
i The magnified image is seen
g/ _____ ;_ iimiage plane —¥ at a (relatively) small angle
' W'beq. The magnification IMpeq is

rather low.

Right: Use of the magnifying
glass at a maximum distance
of 2cm. The magnified image
is seen at a (relatively) large
angle w'max. The magnification

[Mmax is high.® (Drawing by
Michaela Reinhard, Berlin)

Figure 2 illustrates the two borderline situations. It can be
seen that the angle w’ at which the eye sees the magnified
image increases from W'pbeq to W'max as the eye approaches
the magnifier. The magnification then increases from Mpeq
to Mmax.

When the eye moves closer to the magnifier, not only does
the magnification increase, but so does the accommodation
requirement or the necessary near addition, as the adjust-
ment point ag shortens. The reciprocal of ag gives the amount
of accommodation required, provided that emmetropia is
present. For older patients without significant accommo-
dation range, this value corresponds to the necessary near
addition Z of suitable glasses. The following applies:

Z=1/(-ag) (8)
and with

ag=s'-e (?)
the following then applies

Z=1/(e-5s) (10)
The near addition Z is therefore - just like the magnification
" - a function of e and can also be represented graphically
within the above-mentioned limits. For a comfortable sit-
ting position, which results in [Mpeq = Zbeq is reqired, and for

maximum closeness to the stand magnifier, which results in
Mmax = Zmax is required.
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Materials and methods
Magnifying glasses

The study examined 31 magnifying glasses from the compa-
nies “Eschenbach Optik GmbH” and “A. Schweizer GmbH.”
The product series “varioPlus,” “scribolux,” “visolux+,” and
“powerlux” are available from Eschenbach. The Schweizer
product series “Modular LED,” “Okolux plus,” “Ergo-Lux MP,”
and “Twin-Lux MP” are included in the study. All models from
the respective delivery ranges with refractive indices between
D =6D and D =28 D were included. Note: Some magnifiers
with even higher refractive indices (e.g., 39 D) are available
in the product ranges, but these are excluded because their
diameters are so small that no significant field of view diam-
eter can be achieved at a “comfortable” distance. Due to the
field of view, these magnifiers can only be used effectively at
close range, so that it is not useful to determine and specify
a comfortable magnification here.

The stand magnifiers used are listed in Table 1 with their
item numbers. For magnifiers that are available in different
light colors, the item number corresponds to the version
with a color temperature of 4500 K (Schweizer) or 3000 K
(Eschenbach).

" ou

Determination of magnification range
and near addition

As formulas 7 and 10 show, the magnification achieved and
the necessary near reading addition can be calculated for
each magnifier-eye distance (e) if the magnification scale B’
and the image focal length s” are known.



The magnification scale B’ and the image focal length s’
were determined on the optical bench using an analog SLR
camera (Praktica TL 1000). This was used because a split-
image indicatoris integrated into the viewfinder as a focusing
aid. The camera had a lens (Praktica T 2.8/50) with a fixed
focal length and manual focusing. The focus was adjusted
using the viewfinderimage. Three measurements were always
taken by one person and averaged. An internal microprism
grid ring in the center of the viewfinder (middle circle) was
used to fine-tune the adjustments (showing a “flicker” in the
image field when out of focus).

The central circle represents a split-image indicator. This
indicates an out-of-focus setting by showing an offset in the
center of a vertical edge in the center of the image. However,
the focus is not adjusted by turning the lens, but by changing
the distance of the camera, which is set to a fixed close-up
distance.

Figure 3 shows the measurement setup. The stand mag-
nifier was placed flat on a solid base (= mounting surface)
covered with graph paper. The SLR camera was mounted
on a sliding mount at a variable distance from the magni-
fying glass. The position of the slide could then be read on
the optical bench. The camera lens was set to a fixed near
distance, ideally 35 cm. Both the stand magnifier and the
camera could be moved vertically and horizontally using
the holding devices and slide designs, enabling precise
alignment. For centration, the camera and magnifier were
brought as close together as possible and aligned subjectively
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with each other so that the apexes and thus the optical axes
were aligned.

At the start of the measurement, the camera was moved
closer to the magnifier until a sharp image of the graph paper
(= magnifierimage) was seen in the camera’s viewfinder. This
was achieved when a vertical line on the graph paper, which
run through the center of the viewfinder, showed no offset in
the cross-sectional image indicator. (Note: For some of the
stand magnifiers examined, the distance set on the camera
lens had to be increased to 45 cm or 55 cm, as these magnifi-
ers produced relatively distant magnifierimages.) The “sharp”
position of the camera on the optical bench (=P1) was noted
and the number of scale lines in the center of the viewfinder
circle was counted and recorded (=n).

Next, the front surface of the magnifier was marked cen-
trally with a sticker, the vertical edge of which was located
at the apex Sz of the magnifier. The camera was then moved
away from the magnifier until the sticker was in focus in the
viewfinder and the edge of the sticker passed through the
intersection indicator without any offset. The camera position
on the optical bench (=P2) was noted. The displacement of
the camera from P1 to P2 corresponded in amount to the
image focal length s’

Finally, the stand magnifier was removed and the camera
position was sought at which the graph paper (= object) was
seen sharply and without offset in the split-image indicator
through the camera viewfinder. In this position, the scale lines
(=n2) were counted again. The position of the camera was not

a sticker, is seen sharply.

(here P2 =47.4 cm).

The camera position at which the magnified image is in
split-image indicator. The position is not yet correct. Right viewfinder image: No offset in the split-image indicator.
The position is correct and is noted (here P1 = 26.5 cm). The scale lines contained in the middle viewfinder circle
are counted (here nl = 8.7; marked in red).

The camera position is searched for where the vertex of the magnifying glass (S2), marked with

Viewfinder image: No offset in the split-image indicator. The position is correct and is noted

The camera position at which the object (without stand magnifier) is seen in focus is searched for. Viewfinder
image: The scale lines contained in the middle viewfinder circle are counted (here n2 = 26; marked in red).

i

focus is searched for. Left viewfinder image: Offset in the

S’=P1_P2
s'=265cm—44,14cm =-17,6 cm
M2

B .

'—26—299

p 87~

Figure 3: Determination of the magnification scale B’and the image focal length s’ using an analog SLR camera
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Table 1: Comfortable and maximum magnification of stand magnifiers (I"beq and Mmax) including the necessary near addition (Zpeq and Zmax),
calculated on the basis of the determined magnification scale B’and the image focal length s”.

o LZ comfortable maximum
% c c £ magnification magnification
o o o 9 -0 r r
£ ) = - S c beq max c c
© 2 S o 3% sz O
s = P g =4 L '
S Item number Ya £ £ Ot necessary necessary o~ )
'g % £ 2 g 2D near addition near addition §' g g'
o Description x o £ Z Es Zpeq s a i o
Modular 195342 &) 1.5 2.04 -18.80 1.05 2.45 70% 163%
LED 2.05D 481D
196342 8 2 3.04 -29.13 1.29 2.44 65% 122%
1.69D 3.21D
193342 12 3 3.17 -19.33 1.61 3.72 54% 124%
2.03D 4.69 D
192342 16 4 3.32 -17.13 1.76 4.34 44 % 109 %
2.12D 5.23D
191342 20 5 4.87 -21.63 2.36 5.15 47 % 103%
1.94D 4.23D
190342 28 7 6.64 -24.07 3.07 6.36 44% 91%
1.85D 3.84D
Okolux 144082 8 2 2.55 -21.40 1.24 2.72 62% 136%
plus 1.95D 4.27 D
144122 12 3 3.00 -17.60 1.58 3.83 53% 128%
2.10D 5.10D
3 144162 16 4 3.19 -15.90 1.74 4.45 44% 111%
-g 218D 559D
3
S 144202 20 5 5.10 -22.40 2.43 5.23 49% 105%
@ 1.91D 4.1D
144242 24 6 8.11 -32.63 3.24 5.85 54% 98%
1.60D 289D
144282 28 7 8.11 -31.53 3.3 6.05 47 % 86%
1.63D 2.98D
Ergo-Lux 171082 + 178102 8 2 2.47 -23.23 1.16 2.44 58% 122 %
MP 1.88D 3.96 D
+ Base
171122 +177102 12 3 3.79 -27.30 1.65 3.23 55% 108 %
1.75D 341D
171162 +176102 16 4 4.63 -27.57 201 3.92 50% 98%
1.74 D 3.38D
171202 + 175102 20 5 6.08 -25.78 2.73 5.47 55% 109 %
1.79D 3.60D
171242 + 174102 24 6 10.27 -42.66 3.53 5.75 59% 96%
1.38D 2.24D
Twin-Lux 917242 8+6 35 3.65 -17.40 1.93 4.7 55% 134%
MP wx3.57 211D 5.15D
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Table 1(Continuation)

Item number

Refractive power
magnification M
Magnification

[}
£
-
o
3
°
o
B
o

Description

varioPlus 158263 + 158264 7 1.75 196
+ battery Wx2.87
handle 158063+ 158064 7.6 19 227
X3
158173 +158174 114 2.85 283
,x3.97
155993 + 155994 12 3 2.76
~x37
155493 + 155494 16 4 408
<4
155393 + 155394 20 5 5.62
< x5
5 .
-2 155273 + 155274 24 6 7.92
o “
< %6
2
L 155173+ 155174 28 7 10.56
wx77
visolux+ 1566 12 3 2.83
a3
scribolux 156512 7 1.75 255
x2.87
powerlux 1586141 14 3.5 3.00
x3.5”
1586201 20 5 5.10
x5
1586281 28 7 7.30
X7

relevant for later calculations. However, it was critical that the
three settings or measurements were made with the same
distance setting on the lens.

The magnification scale B’ was calculated from the quo-
tient of the number of scale marks n: (setting for the object)
and the number of scale marks n: (setting for the magnifying
glass image).

B'=nz/ (1)

The image focal length s’ is determined by calculating the
difference between the camera position P: (focus on the
magnifying glass image) and the camera position P2 (focus
on the apex S2).

s'=Pi-P: (12)

Figure 3 contains a numerical example illustrating this.

Magnifications of stand magnifiers « Katharina Schabbing et al.

maximum
magnification

comfortable
magnification

rlbeq [ max

necessary
near addition
zbeq

necessary
near addition
Zmax

Image focal
lengths’incm
Proportion
rlbeq / rlN
Proportion
rlmax/ rIN

-14.53 1.1 2.97 63% 170%
225D 6.05D

-16.47 1.22 3.07 64% 162%
2.15D 542D

-19.03 1.44 3.37 51% 118%
2.04D 4.75D

-15.00 1.53 4.05 51% 135%
2.22D 5.88D

-20.70 201 4.49 50% 112%
1.97D 4.41D

-25.23 2.54 B.1l5 51% 103%
1.81D 3.67D

-29.49 3.33 6.28 56 % 105%
1.68D 3.18D

-33.44 4.16 7.45 59% 106 %
1.58D 282D

-18.30 1.47 3.49 49 % 116%
2.07D 4.93D

-23.03 1.2 2.55 69 % 146 %
1.89D 3.99D

-14.63 1.68 451 48 % 129%
2.24D 6.01D

-22.30 244 5.25 49% 105%
1.91D 4.12D

-23.53 341 7.15 49 % 102 %
1.87D 3.92D

If the calculated image focal length s” and the determined
magnification scale B’ are inserted into Formula 7, the magnifi-
cation " can be determined for any magnifier-eye distance e.

Similarly, inserting the calculated image focal length s’
into Formula 10 yields the required near addition Z for any
magnifier-eye distance e.

Results

Table 1 shows the results for both the magnification (') and
the necessary near addition (Z) for all of the magnifying glass-
es examined here for both limit distances (comfortable use
and maximum approximation).

The underlying calculations are shown here as an example
for the Schweizer Optik Okolux plus 16 D stand magnifier.

For the magnifier mentioned, an image focal length
s’ =-15.9 cm and an magnification scale B’ = 3.19 were deter-
mined (see Table 1).

OCL - Volume 6 « No. 2 « April-June 2026 ‘ 7



Magnifications of stand magnifiers « Katharina Schabbing et al.

« Calculation of the “comfortable magnification” using
Formula 7
Moeq =319 x (-25cm) / (-15,90 cm -30 cm) =1,74

« Calculation of the “comfortable near addition” using
Formula 10
Zbeq=1/(0,30 m-(-0,1590 m)) =2,18 D

« Calculation of the “maximum magnification” using For-
mula 7
Mmax=3,19 x (-25 cm) / (-15,90 cm - 2 cm) = 4,45

« Calculation of the “maximum near addition” using Formula
10
Zmax=1/(0,02 m - (-0,1590 m)) = 5,59 D

As Table 1 shows, “comfortable” use of the stand magnifiers
examined achieved magnifications of between 44 % and 70 %
of normal magnification. In approximately one third of cases,
namely 10 out of 31 magnifiers, the magnifications were re-
duced to less than 50 % of normal magnification.

The remaining 21 stand magnifiers achieved magnifica-
tions between 50 % and 70 % of normal magnification.

Since the magnified image was relatively far from the
eye during comfortable use (distance ag is relatively large
in terms of magnitude), only relatively low near additions
would be necessary in these situations. For 18 of the 31 stand
magnifiers (= 58 %), the necessary near addition would be
less than +2.00 D.

Figures 4 and 5 show the magnifications achieved (')
and the necessary near additions (Z) for all stand magni-
fiers examined as a function of the distance between the
stand magnifier and the eye (e) over a distance range from
e =2 cm (maxima approximation) to e = 30 cm (comfortable
sitting position). Bringing the magnifier closer increased the
magnification significantly. The increase can be seen for all
stand magnifiers in the diagrams in Figure 4 (Schweizer) and
Figure 5 (Eschenbach). The shorter the image focal length (s"),
the steeper the increase, meaning that users benefit more in
terms of magnification when the magnifier is brought closer.
At maximum proximity (e =2 cm), the magnification is at least
75 % of the normal magnification (I"'n). For the majority of the
stand magnifiers (n =25 out of 31; 81%)), magnifications higher
than "N were achieved.

Just as the magnification increases with shorter distances,
the necessary near addition also increases. See the diagrams
on the right-hand side of Figure 4 (Schweizer) and Figure 5
(Eschenbach). For 23 of the 31 magnifying glasses, the near
addition (Zmax) must be more than 3.5 D, with the highest
value being Zmax = 6.05 D.

Discussion

The results in Table 1 show that when the stand magnifier is
used “comfortably,” the magnifications achieved (["peq) are
significantly lower than the calculated normal magnification
and often only reach about 50 % of this value. The actual
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magnifications are even further removed from the so-called
“commercial magnification” (I"Hand = ['N + 1), which is some-
times specified in catalogs for some low-power magnifiers.
For example, the Eschenbach varioPlus stand magnifier with
arefractive power of 11 D is specified in the catalog as having
amagnification of 3.9 (= commercial magnification). However,
the comfortable magnification (["beq) determined here is only
1.44.That is 37 % of the magnification stated in the manufac-
turer’s product catalogue.

As one moves closer to the stand magnifier, the magnifi-
cation always increases. The maximum magnification ([Mmax)
achieved at a distance of 2 cm between the magnifier and the
eye is approximately the same as the normal magnification
for most stand magnifiers. Since not only the magnification
but also the diameter of the field of view increase when
reducing the eye’s distance to the magnifier, low vision care
should encourage patients to move closer to the magnifier
whenever possible.

Experience has shown that this approach can be problem-
atic and/or unfamiliar for many visually impaired people, who
are frequently of advanced age, with ergonomic reasons being
a key issue, leading to rejection of such recommendations.
In some cases, however, it is possible to reduce the working
distance at least partially, for example by using a low chairand/
or a fixed, raised surface on the table (e.g., a reading desk).

When testing the stand magnifier in clinical practice, it is
advisable to use a trial frame with a suitable addition. If the
person viewing is at a comfortable working distance, near
additions of 1.5 to 2 D are usually suitable. Existing “normal”
reading glasses are often too strong in terms of near addition
and can cause blurred vision (“fogging”). If, on the other hand,
the working distance can be significantly reduced in order to
achieve the highest possible magnification and a large field
of vision, normal reading glasses may prove to be too weak.

For best possible, i.e. maximum near acuity (or minimum
distance?), near additions of up to 6 D may be required. In
practice, the optimum near addition can be determined rela-
tively easily with a trial frame. (Note: At maximum near, stand
magnifiers can only be used monocularly. A near addition is
then tested/adjusted for the better “reading eye.”)

In clinical low vision practice, it would be helpful if manu-
facturers of stand magnifiers would specify the “comfortable”
and “maximum” magnification ("max and Mpeq) as well as the
‘comfortable’ and “maximum” near addition (Zbeq and Zmax) in
their product catalogues. With this information, it would be
possible to estimate the suitability of a stand magnifier for a
given magnification requirement.

An even more effective prediction, also for other distanc-
es, would be possible if the manufacturer specified the mag-
nification scale (B’) and the image focal length (s’) for each
stand magnifier in the catalogue specification. This would
allow the magnification " and the required near addition Z to
be calculated for any distance between the magnifier and the
eye (e) with little effort (formulas 7 and 10). Similarly, it would
be helpful for low vision specialists if the manufacturer pro-
vided or published a diagram for each magnifier (in a catalog
or on a website) showing the magnification and the neces-
sary near addition as a function of the distance between the
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Figure 4: Magnification
range (left) and necessary
near addition (right) of
Schweizer’s stand magnifiers.
Top: MODULAR LED;
Middle: OKOLUX plus;
Bottom: ERGO-Lux MP and
TWIN-Lux MP

Figure 5: Magnification range
(left) and necessary near
addition (right) of Eschen-
bach’s stand magnifiers. Top:
varioPLUS; Bottom: visolux+,
scribolux, and powerlux
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magnifier and the eye, as shown in the diagrams in Figures 4
and 5. In this way, the exact values for " and Z could be deter-
mined relatively easily in the test situation for people who only
approach the magnifier to a limited extent (for example, up
to a distance of 20 cm between the magnifier and the eye).

Figures 4 and 5 also show that the “ranking” of magnifiers
in terms of magnification is not identical to that of the near
addition. This means that a magnifier with low magnification
does not automatically require a low near addition.

Despite repeated measurements and averaging, it is pos-
sible that measurement errors have occurred in this study,
for example for the magnification scale B’ and the image
focal length s’. The effect on magnification and on the nec-
essary near addition depends largely on the respective stand
magnifier and the distance between the magnifier and the
eye. The error estimate is shown here as an example for the
“Schweizer Optik Okolux plus 16 D” stand magnifier (see
sample calculation in the results section): To determine the
magnification scale (B’), a reading accuracy of half a scale
mark can be assumed for the number of scale marks in the
middle viewfinder circle (n2and mi) of half a scale division. With
a maximum error estimate (B’max = Nzmax / Nimin), this would
resultin B’ = 3.46 (instead of 3.19)

To determine the image focal length (s’), which results
from the two camera positions, a measurement error of 5 mm
can be assumed. Afocal length that is 5 mm shorter would be
s’ =-15.4 cm in this example.

If the calculations documented in the results section are
performed using these values, the results are Mpeq =1.91 (in-
stead of 1.74) and M max = 4.98 (instead of 4.45). The deviations
for the magnification are therefore approximately 10% and
12 % respectively in this unfavorable combination of errors.
For the near addition results, based on the shorter calculat-
ed image focal length, Zpeq = 2.20 D (instead of 2.18 D) and
Zmax = 5.75 D (instead of 5.59 D) are determined to be too
short. These differences are very small and can be neglected.

Conclusion

Due to their positive characteristics (good image quality,
easy handling, steady image, fixed image distance, often
integrated bright lighting), stand magnifiers are important
for visually impaired people for reading. Some of the devices
are also suitable for short-term writing or handling of objects.

However, the magnification specifications on the mag-
nifier or in the catalogue, which are usually based on the
assumption that the magnifier achieves normal magnification
or even commercial magnification, are not accurate when the
magnifier is used “comfortably.” The magnification achieved
during comfortable use is significantly lower, often only about
half the normal magnification. Only when the magnifier is
used very close to the eye can magnifications be achieved
that correspond to normal magnification or are even higher.
For ergonomic reasons, it is likely that only in exceptional
cases will older visually impaired people be able to achieve
the maximum magnification by using the magnifier very close
to their eyes.
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The targeted adjustment of a stand magnifier would be
simplified if low vision specialists had access to additional
data on the stand magnifiers. This would also make it easier
to prescribe the appropriate reading glasses.
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