


T his brochure presents our 
enlarging lenses - the 

most extensive range offered 
by any manufacturer in the 
world. It extends from budget­
priced 3-element units for the 
beginner up to special 
6-element systems for giant 
enlargements and murals. 

In the course of over 100 years 
the G. Rodenstock Optical 
Works has evolved as a top 
producer of photographic 
optics and in certain special 
fields even become an interna­
tional market leader Any view 
camera photographer is fami­
liar with the Rodenstock 
SIRONAR-N and GRANDA­
GON lenses. Two-thirds of all 
the world's process cameras 
are equipped with a Roden­
stock APO-RONAR or APO­
GEROGON system. 

This booklet aims to help you 
in selecting your from 42 
lenses. We 

differentiate 
curves for 
vide objective 

We hope you will enjoy 
ing this booklet and that it 
help you choose the 
Rodenstock lens for 
application. 

G. ROdensta·.c~1 
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Growing quality demands 

are making photographic manufac ture rs 
look fo r more elaborate ways of improv­
ing all their products. Among film s this 
has led to new silver halide crystal 
shapes, reduced graininess and to print­
ing emulsions of better colour saturation 
and simpler process ing. In optics we are 
getting camera lenses of better defini­
tion. The goal of all that optim isation is 
to achieve the most fai thful image repro­
duction. 

Rodenstock is constantly improving its 
enlarging lenses, too. Such improve­
ments are based on the one hand on the 
ex perience and know-how of Roden­
stock experts and on the other on a 
computer system programmed to meet 
sc ientific requ irements. The result is a 
range of lenses to meet every user need. 

Modern computer-controlled machine 
tools and proven manufacturing know­
how fo r lenses and mounts convert the 
design specifications into top quality 
photographic, sc ientific and engineering 
lenses. Ex perience fro m these numerous 
applications benefits every single lens. 

The quality control tests and instrumen­
tation show the same striving for perfec­
tion. Thus even the MTF measuring 
setup used at Rodenstock (see also page 
10) was designed in-plant because com­
mercially available instruments just 
could not meet Rodenstock's stringent 
performance standard s. 

All these factors combine to maintain 
the high quality of every single lens 
regardless of the type chosen. This cov­
ers general purpose lenses as well as 
special optical systems for closely 
defined applications. In every case 
Rodenstock offe rs top quality. 

Lens performance can be assessed from 
MTF curves even before practical tests 
are conducted (see also page 10). 
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The mere price of a lens 

does not define quality. For example the 
TRINAR and ROGONAR 3-element 
systems are ve ry economica lly priced. 
This optical configuration of three air­
spaced elements calls for high manu­
facturing workmanship - which at 
Rodenstock can be taken for granted. 
These lenses are ideal for a beginner's 
home darkroom. The TRINAR is there­
fore often the lens included in an enlarg­
er outfit. 

The ROGON AR yields a slightly bright­
er projected image than the TRINAR, 
which makes focusing easier, especially 
with denser negatives. The convenient 
illuminated aperture scale also elimin­
ates the risk of incorrect aperture set­
tings. 

The TRINAR and ROGONAR are 
attractive for the amateur who wants to 
keep costs down. They are recommend­
ed for a beginner's first enlargements. 
Both lenses are optimised for a 4 x mag­
nification - the size of popular 9 x 12 cm 
or 4 x 5 in. prints from 24 x 36 mm nega­
tives. But performance is full y adequate 
fo r bigger prints, too, up to around 8 x 10 
in . 

Price/performance ratio 

is vi tal in enlarging lenses. The ROGO­
NA R-S, a 4-element system, is at times 
used successfully in professional dark­
rooms - a sign of its qua lity. In addition, 
it offers exceptional value fo r its modest 
price. 

The ROGONA R-S is an effi cient all­
round lens for images of supreme detail 
and definition even at high magni fica ­
tions. The lens is availab le in focal 
lengths for most film sizes, from Disc, 
No. 11 0 pocket and Minox negatives up 
to 5 x 7 in . or 13 x 18 cm sheet film . 

The ROGO AR-S is an ideal lens also 
for photographers who want to step up 
from a simpler lens fo r home-produced, 
high-quality, colour enlargements. A 
comparison with a simpler lens configura­
tion can immediately show how much 
more detail and greater tonal ra nge the 
ROGONA R-S brings out. It also proves 
the importance of every link in the 
chain of photograp hic image formation 
- from the camera lens th rough the film 
and the enlarging lens to the processed 
print. 

The ROGONAR-S offe rs impress ive 
performance at reasonable cost. 

Peak optical performance 

requires a more sophisti cated des ign. 
The class ic example is the Rodenstock 
RODAG ON. The 6-element system of 
the RODAG ON provides greater capa­
bility for correc ting aberrations than 
lenses with fewer elements. The result­
ing quality over the whole image area 
meets more stringent requirements 
without rese rvations. 

For ex treme performance, for instance 
as required fo r ex hibition prints, 
Rodenstock developed a unique APO­
RODAGON system for 35 mm and roll­
film sizes. Its special feature is apochro­
matic correction with reduced ax ial and 
lateral colour faults compared even with 
the RODAGON. The lens comes into 
its own in enlarging negatives of high 
outline sharpness and on very fin e grain 
film where definition in the centre and -
even more noticeably - at the edge of 
the fi eld is significantly improved. With 
the APO-RODAGON optimum quality 
is ac hieved at large r apertures than with 
other lens types, decreasing printing 
times. 
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Lenses for 
giant enlargements 
Based on the RODAGON, Rodenstock 
also developed the RODAGON-WA as 
a successor to the EURYGON. It great­
ly resembles the latter in configuration 
and image performance. By using new 
more highly refracting glasses it became 
possible to increase the angle of field 
beyond that of the RODAGON. 

The RODAGON-WA covers the same 
film area with a shorter focal length than 
normal-focus lenses. With up to 30 % 
more magnification this yields a project­
ed image almost 70 % larger; for a given 
enlarger height, than obtainable with a 
standard focal length. With big enlarge­
ments this often avoids the need for pro­
jecting on the floor or the wall. At a 
given magnification the RODAGON-
W A also permits normal enlargements 
on the baseboard with a reduced enlarg­
er head height. 

Conditions are different in professional 
giant enlargements from sheet film 
negatives. Special horizontal enlargers 
are more common here and Rodenstock 
is to date the only manufacturer to offer 
a special lens for such giant en­
largements : The RODAGON-G. It is 
optimised for a x magnification but 
shows improved p ance already 
from 15 x onwards. 

The image quality improvement is s 
distinct that even less skilled observers 
notice the sharper grain structure, espe­
cially at the edges and in lighter image 
areas. The RODAGON-G is recom­
mended whenever top quality is vital in 
giant enlargements from large-format 
negatives. 

Lenses for same-size 
reproduction 
Frequently enlarging lenses are used 
also for duplication, for their field is 
almost perfectly flat. For utmost quality, 
specially corrected lenses such as the 
Rodenstock APO-RONAR are recom­
mended to meet the stringent require­
ments of sam e-size reproduction. 

Magnification 

Numbers on the column of many 
enlargers mark scales of reproduction of 
the' enlargement. This linear magnifica­
tion indicates by how many times the 
height and width of the projected image 
is larger than the film size. Thus a 10 x 
magnification means that a 24 x 36 mm 
negative yields a 240 x 360 mm image on 
the baseboard. 

The best image quality is achieved at the 
magnification for which the lens is 
designed and may drop at other magnifi­
cations. Hence one aim of any lens 
design is to keep the quality constant 
over as wide a range of magnifications 
as possible. Additional lens surfaces give 
the designer greater scope for correc­
tion . Lens systems using more compo­
nents can thus also be corrected for 
higher performance. Yet - at least in 
theory - what still counts is the scale of 
reproduction for which the lens is opti­
mised. 

For its various lenses Rodenstock selects 
magnifications that best match practical 
user conditions. That is why the 
3-element 50 mm ROGONAR f12.8 is 
optimised at a 4 x magnification for ama­
teur darkroom use and the more profes­
sional 6-element 50 mm RODAGON 
f/2.8 for a higher 10 x magnification. 

The 6-element RODAGON-WA is 
appreciably less sensitive to magnificat­
ion changes so that no loss of image 
quality is noticeable even in giant en­
largements. 

We cannot physically define magnifi at­
ion limits up to which a lens is usa e. 

, eneral purpose lens cannot e 
expect ield top performan for 
special applic' The Rode tock 
range therefore com general-
use lenses and special syste that yield 
best possible results at extreme repro­
duction scales. That is why the range is 
so great. 



The optimum aperture 

The brighter the projected image, the 
more easily it is focused on the base­
board. Hence all Rodenstock lenses 
have a large maximum aperture. This is 
not however ideal for the exposure - at 
such a maximum aperture all lenses suf­
fer from light falloff towards the edge of 
the field and visible aberrations. Stop­
ping down improves the image: It 
reduces vignetting while the increased 
contrast of fine detail enhances definit­
ion. The image becomes evenly sharp 
out to the corners of the picture. 

The smallest aperture can also degrade 
performance, this time due to the physic­
al p enomenon of light diffraction. 
Th' reduces contrast and fine detail 
re olution, leading to inferior sharpness. 

hese opposing trends as you stop down 
eed a compromise: The optimum aper­

ture. On stopping down by 2 or 3 f-stops , 
residual aberrations largely disappear 
while the image does not yet suffer vis­
ibly from diffraction effects. A t the optim­
um aperture the lens thus yields its 
best possible performance. The differ­
ence in optical quality between the full 
and optimum aperture depends however 
on the lens type. 

The best way in practice is to preset the 
optimum lens aperture and adjust the 
exposure time accordingly. But very 
short exposures may give rise to unpre­
dictable tolerances - afterglow of the 
lamp, reciprocity failure of the enlarging 
paper and exposure timer errors can 
cause colour shifts and density changes. 
In such cases, it is often necessary to 
reduce the light intensity without stop­
ping down the lens, for instance with 
neutral density filters placed in the light 
path. A 0.30 ND filter is equivalent to 
stopping down by one f-stop, ND 0.60 
by two stops. 

At low light intensities (for instance at 
high magnifications or with very dense 
negatives or slides) lens quality becomes 
more important. Exposures should as far 
as possible still take place at the optim­
um aperture. How.ever, reciprocity fai­
lure at extremely long exposure times 
causes loss of emulsion speed and pos­
sibly colour shifts. With the 6-element 
Rodenstock lenses you can, in difficult 
situations, use an aperture larger than 
the optimum aperture, for here image 
quality is amazingly good even with very 
little stopping down. 

Apochromatic correction 

Like a prism, a single lens element also 
disperses white light into its spectral 
components. Thus images formed by a 
single element show distinct colour 
fringes. The reason for this co-called 
chromatic aberration is that the lens re­
fracts light rays of different wavelengths 
to different degrees. Blue is refracted 
more than green or red. 

An ideal lens should refract all wave­
lengths of light involved in photography 
with absolutely the same focal length. 
Lens designers approach this goal by 
combining different glass types and lens 
curvatures in such a way that light rays 
of two selected wavelengths are refract­
ed to the same degree. The deviations 
for the residual colours are then 
sufficiently low. 

Particularly elaborate lens designs, usual­
ly involving expensive glasses of special 
optical characteristics, permit apochrom­
atic correction. The imaging character­
istics of such top-quality lenses are large­
ly independent of the wavelength. 

In an enlarger, apochromatic lenses offer 
various advantages - especially 
improved detail contrast which is notice­
ab le in black-and-white as well as colour 
enlargements. They also improve image 
definition by virtually eliminating all col­
our fringing and so resolve fine texture 
better. 

The exceptionally sharp rendering of an 
apochromatic-type lens is visible even 
when you focus using large apertures. 
The lens meets top quality standards 
with minimum stopping down. 

Image definition 

The quality of an enlargement depends 
greatly on how sharp it looks. Visual 
sharpness also involves contrast; it is an 
old black-and-white enlarging trick to 
make slightly unsharp negatives appear 
sharper by printing them on a more con­
trasty paper grade. The optical transfer 
steps necessarily affect contrast render­
ing. Hence the camera lens, the film and 
the enlarging lens all control sharpness 
in the print. 

Many photographers like to use fast 
variable-focus and zoom camera lenses 
for convenience and versatility in pictor­
ial photography. Such lenses however 
yield lower contrast transfer which 
impairs edge definition - especially notice­
able at high reductions and at full 
aperture. 
Light scatter within the film emulsion 
also affects contrast and hence sharp­
ness. While colour negative films can 
render detail down to 0.05 mm with 
enhanced contrast or at least without 
loss of contrast, 0.012 mm detail shows 
only 45 % of the original contrast. Print­
ing to a given picture size requires less 
magnification from large-format films 
than from smaller formats. These lower 
magnifications do not require as fine 
detail in the negative. That is also why 
image definition depends on reproduc­
tion scale. 

To approach the performance of large­
format view camera negatives with smal­
ler film sizes such as 6 x 7 cm or even 
24 x 36 mm, the enlarging lens must pro­
ject the negative with virtually no loss of 
contrast or sharpness. The }i1ore detail 
contrast is reduced on the film , the 
more even slightly better contrast of an 
enlarging lens improve's the final image 
definition. 

That also explains why many 35 mm 
and medium-size enlargers are equi ped 
with the APO-RODAGON lens. 

min 

I 
Sec 

5 



>. 

Rodenstock lenses for all 
applications 
Rodenstock current ly offers eight differ­
ent enlarging lens types - a range for 
every quality requirement, including a 
number of special lenses for particular 
applications. 

As we have specia li sed in developing 
and producing high-quality lenses (in 
photography that includes not only 
enlarging lenses but also view camera 
and process optics), users can be sure of 
topmost performance. Thanks to inten­
sive research , using a computer system 
designed specifically for scientific needs, 
the product range is always full y up to 
date and usually marks the latest state of 
the art. 

Consistency 

Of special importance is a "sim ulation 
program" developed by Rodenstock. 
This method reduces the inevitable 
spread in production toleJances to an 
exceptionally low level. To ac hieve it, 
lens characteristics are studied from the 
design stage on:'Tolerances are then 
speejfied to permit economic p,oduction 

\ 

' \¥i th tbe n~aximum Q.ualitY possible. At 
certall1,. development stages the design 
data of-a ll optical -nd mechanical com­

. ponents are fed ~nto the computer to­
gether with 'eyery individual production 
tolerance7/fhe effect of these tolerances 
on series production quality is simulated 
statistically. That permits speci fic modifi­
cations both of the design and of com­
ponent toleriil.rlCeS to 'optimize the qual- ..... 
ity of th~: final product. 
In view of Rodenstock 's ex tensive exper­

< . ... 6,,· >ience in controlling highly precise pro­
' , 0 'Cl uction operations, this procedure main­

tains exceptiona lly consistent product 
qua l 

The basic types 

TRINAR 
Focal lengths: 50 and 75 mm 
Fi lm sizes: 24 x 36 mm and 6 x 6 
cm (21/4 x 21/4 in.) 
A very economica lly priced qual-
ity lens for the beginneI: 

~ 

ROGONAR-S 
Focal lengths: 25 to 210 mm 
Film sizes: 13 x 17 mm to 13 x 18 
cm or 5 x 7 in. 
A high-quality lens for more 
adva nced sta ndards. 

~ 

RODAGON 
Focal lengths: 28 to 360 mm 
Film sizes: 18 x 24 mm to 24 x 30 
cm (10 x 12 in .) 
A proven top-quality lens for 
professional app li cations. 

~. 

. . ~ 
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Special systems 

ROGONAR 
Focal length: 50 mm 

~ 
Film size: 24 x 36 mm 
Similar to the TRINAR but with 
a larger maximum aperture of 
fI2.8. 

RODAGON-WA 
Focal lengths: 40 to 120 mm 
Fi lm sizes : 24 x 36 mm up to 
9 x 12 cm and 4 x 5 in . 
The wide-angle RODAGON: 
With its shorter focal length this 

~ 
lens type can in a given setup 
yield up to 30 % higher magnifi-
cation than normal lenses. 

APO-RODAGON 

t Focal lengths: 50 and 90 mm 
Film sizes: 24x36 mm and 6x7 
cm (21/4 x 23/4 in.) 
A high-performance lens for top-
level exhibition quality. 

RODAGON-G 
Focal lengths: 105 to 480 m m 

~ 
Film sizes : 6.5x9 to 24x30 cm 
(21/2 x 31/2 to 10 x 12 in.) 
A unique special lens for 
highest-quality giant enlarge-

. ments and photo murals. 

\ . 0 
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Lens mounts 

The size 00 lens mount (32.5 mm) is 
used for the ROGONAR-S and RODA­
GON lenses of focal lengths below 
50 mm. With an adapter (supplied with 
the lens) this compact mount with clear 
click stops at single-stop intervals can 
also fit in lens boards with Leica thread 
(39 mm). 

The mount for the TRINAR and 
ROGO AR lenses has click stops and 
a clearly readable illuminated aperture 
scale for easy darkroom operation. The 
mount is of Macrolon and is particularly 
rigid and comfortable to handle. 

The size 0 mount with preset apertures 
(39 mm) - a remarkable and practical 
innovation in Rodenstock enlarging 
lenses - simplifies darkroom operation 
and is used for a large number of lenses : 
ROGONAR-S of 50 mm to 105 mm, 
RODAGON of 50 mm to 135 mm, 
RODAGO -WA 01"40 mm to 80 mm , 
APO-RODA(JON of 50 mm to 90 mm. 

There is a choice of three opera ting 
modes : 

Click stops engaged 

o The usual way is to control the aper­
ture by the click stops. The half-stop 
intervals permit accurate brightness con­
trol. 

Click stops disengaged 

o Continuous aperture control is provid­
ed for work with colour analyze rs: With 
a given exposure time the aperture is 
prec ise ly adjustable for any enlargement. 

Size 00 lens moul1l 

Preset mode 

o The prese t aperture control is useful 
for mass production of enlargements 
and for many cases where a given aper­
ture (for instance the optimum f-stop) is 
to be used all the time. Here you turn 
the ring to full aperture to check sharp­
ness and compos ition, then tu rn back to 
the previously selec ted working aperture 
to ex pose at the preset aperture. It 
couldn 't be simpler. 

The new lens mount makes handling 
more convenient in the amateur as well 
as the profess ional dark room. The 
design provides a number of ve ry useful 
features. 

o A small conve niently located lever 
permits quick switching between click 
stops and continuous aperture adjust­
ment - without obstructing the mount­
ing of an analyze r. 
o Presetting is simple: Pull the aperture 
ring downwa rds, turn it to the required 
I ~stop and let go again. 

o The prese lected aperture clea rly 
engages and is not li ke ly to be di splaced 
even when turning the ring a little 
roughly. 

Size a mount with 
preset aperture control 

o The established illuminated aperture 
scale is highly visible: The aperture set­
ting mark is enlarged and therefore eas i­
er to see. The di stance between the 
aperture scale and mounting thread is 
grea ter, too, so that the illuminated scale 
is visible even in recessed lens boards. 

Size I, 2 and 3 lens mounts for the 
ROGON AR-S lenses of 135 mm and 
l o nge l~ ROD AG ON above 150 mm, the 
120 mm RODAG ON-WA and for 
RODAG ON-G lenses from 105 mm 
upwards differ only in their size. All 
have in common fea tures such as the 
proven illuminated aperture scale and 
click stops. 

The tec hnical size 0 mount has similar 
features to the ones listed above. It was 
developed, as an alternative to the stand­
ard mount of the same size, to allow 
equipment manufacturers to add furth er 
controls when needed - for instance for 
eas ier apertu re setting in deeply recessed 
lens boards. 

The size OP mount is also a special ver­
sion. Its small outside diameter fit s in 
printers and similar units. A variety of 
supplementary lenses modify the sub­
jec t/image di stance for specific magnific­
ations. 

Size 2 and 3 mounts 
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The ROGONAR and 
TRINAR 
Many amateur enlargers are supplied 
complete with a 3-element lens. The 50 
mm TRINAR fl3.5 for 24 x 36 mm films 
and the 75 mm TRINAR fl4.5 for the 
6 x 6 cm (2 1/4 x 2 1/4 in.) size are the pre­
ferred optical systems for first home 
enlargements. 

Thanks to their simpler optical design, 
both lenses are very economically 
priced. 

The fast 50 mm ROGONAR fI2.S offers 
further scope: A brilliant projected 
image that makes precise focusing easier 
- particularly useful with denser 
negatives. 

Both lenses are optimised for comparat­
ively low magnifications of around 4 x 
linear. With a 6 x 6 negative that still pro­
vides a print of about 23 x 23 cm or 9 x 9 
in . The advanced lens design yields an 
image quality that meets even more 
advanced requirements - especially if 
the lens is stopped down by 3 steps after 
careful focusing at full aperture. Defini­
tion then remains good even at higher 
magnifications. 

ROGONA R 
1: 2,8(l = 50 mm 

TRINAR 
1 :4,5(l = 75 mm 

S 

The ROGONAR-S 

With the growing popularity of home 
enlarging, users expect higher perform­
ance in enlarging lenses, too. That 
applies especially when they get 
involved with bigger enlargements and 
cropping. 

This calls for lens systems of at least 
four elements to maintain quality at 
reasonably large apertures. The correct­
ion of the ROGONAR-S easily pro­
vides this. Its wide use in professional as 
well as amateur darkrooms shows that 
this lens design has plenty of perfor­
mance to spare. 

The light falloff towards the picture edge 
is only very slight in the ROGONAR-S 
- another side of the high quality level 
correction of this design. The ROGO­
NAR-S presents no problems even with 
difficult film originals. 

The focal length range starts with 25 
mm for the Disc, No. 110 pocket and 
Minox formats and extends to 210 mm 
for professional 13 x IS cm or 5 x 7 in. 
films. In the longer focal lengths, the 
large maximum aperture of the ROGO­
NAR-S also permits precise and reliable 
focusing even at high magnifications 
and with dense negatives. 

ROGONAR-S 
1 :4,5(l = 90 mm 

The RODAGON 

The RODAGON meets all require­
ments of a modern top-quality lens -
regardless of the enlarger or process. 
The RODAGON has for many years 
proved its worth as a professional all­
round lens in demanding darkroom 
operation. 

The 6-element design of the RODA­
GON is derived from a classical lens 
configuration for top performance. The 
RODAGON offers not only exceptional 
even contrast over the whole image area 
but also excellent anastigmatic correc­
tion. Perfect results are easy even in 
difficult conditions. 

Thanks to its professional quality and 
universal application the RODAGON is 
the ideal system for the quality-con­
scious darkroom operator. Its definition 
is largely independent of magnification, 
it yields top quality on only slight stop­
ping down and offers exceptional perfor­
mance at the optimum aperture. 

The performance of the RODAGON 
even meets process photography re­
quirements. This applies to all 15 ver­
sions of the RODAGON which cover all 
film sizes up to 24 x 30 cm or 10 x 12 in. 
sheet film negatives. 

RODAGON 
1: 5,6/j = 240 mm 

RODAGON 
1: 2,8(l = 50 mm 



The APO-RODAGON 

Yet another quality step up is the APO­
RODAGON with apochromatic correct­
ion - a level of perfection unique to 
date. To meet extreme demands, more 
and more quality-conscious profes­
sional photofinishers are using this lens 
type. 

The APO-RODAGON also has another 
growing user group: Advanced amateurs 
and professionals who in their own dark­
room want to work to the highest pos­
sible performance limits. They strive for 
highest-quality results, especially when 
using new film materials that provide 
further improvements in resolution, out­
line sharpness and fine grain. 

The APO-RODAGON offers significant 
advantages of efficiency, especially in 
difficult conditions: Where low paper 
speed or high magnifications involve 
long exposure times, the time with the 
APO-RODAGON is half that required 
with other lenses of similar maximum 
aperture. This is because other lenses 
reach a performance level comparable 
to the APO-RODAGON only when 
stopped down at least one stop further. 

These features explain the popularity of 
the 50 mm APO-RODAGON fl2.8 for 
24 x 36 mm negatives and the 90 mm 
APO-RODAGON fl4 for rollfilm sizes 
up to 6 x 7 cm (2 1/4 x 23/4 in .). With both 
lenses you are sure of utmost exhibition 
quality in the enlargement even when 
the going gets tough. 

A PO-RODAGON 
1 :4/f= 90 mm 

The RODAGON-WA 

Advances in enlilrger illumination -
especially the shift from condenser sys­
tems to diffused lighting in colour 
enlargers - made the design of a new 
lens type possible. This is the RODA­
GON-W A wide-angle enlarging lens, 
derived from the EUR YGON. 

At first sight a focal length of 40 mm for 
24 x 36 mm films or 120 mm for 9 x 12 cm 
or 4 x 5 in. negatives does not appear 
very short. But enlarging lenses correc­
tion requirements - for instance for flat­
ness of field - are much higher than for 
camera lenses. 

In practical use the RODAGON-WA 
offers significant advantages: At a given 
enlarger height it yields an almost 70 % 
larger projected image area than a stand­
ard focal length. Usually that means the 
next larger print size and in many cases 
avoids cumbersome projection on the 
floor or wall. Hence giant enlargements 
are an important application of the 
RODAGON-WA. 

30% greater enlargement 
------------------1 

I 
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: 
Normal enlargements also become easi­
er with the RODAGON-WA. The 
reduced baseboard/enlarger head dist­
ance makes handling steps more con­
venient, such as exact positioning of the 
film in the negative carrier, focusing and 
filter settings. The image performance 
the RODAGON-WA is similar to that of 
the RODAGON. The lens is therefore 
recommended for all enlargements 
at magnifications appreciably 
beyond 10 x. The RODAGON-
W A is ideal for enlarger setups 
in the advanced amateur and 
professional darkroom. 

The RODAGON-G 

The RODAGON-G is typical of 
Rodenstock's insistence on top-quality 
lenses for special applications even 
when only a small market is involved. 

The RODAGON-G is ideally corrected 
for the special field of giant enlarge­
ments. That includes doing without 
extreme angles of field, optimum cor­
rection at 20 x magnification, even 
image definition over the whole field 
and highest performance on stopping 
down by only two stops. 

The increased fine definition is particu­
larly useful in mural enlargements 
because these are often viewed from 
much closer than they ought to be, rela­
tive to the image size. A t such magnifi­
cations the RODAGON-G is superior to 
all previously available enlarging lenses. 
Even at 15 x magnification it shows dis­
tinct improvements over the 
RODAGON . 

RODAGON-G 
1: 5,6/f = 240 111m 
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Demonstrating quality by MTF measurements 

The modu lation transfer func tion 
(MTF) enables us to desc ribe the imag­
ing characte ri stics of a lens objective ly 
and informat ive ly. For the da rkroom 
operator elabo rate description of the 
phys ical de rivation of MTF is less relev­
ant than the information the function 
conveys: Image detail (modulation) of 
different fin eness is optica lly imaged 
(transferred) with reduced contrast 
which can be measured or ca lculated by 
computer. To ac hieve sharp images of 
high reso lution, the contrast loss pro­
duced by the opt ica l system - the lens -
should be as small as possible. 

Even an idea lly correc ted lens shows 
some contrast loss. Hence this transfer 
can be assigned a theoretica l lim iting 
va lue wh ich depends exclusive ly on the 
lens apertu re , the wavelength of the light 
and the spatial frequency. 

To determine the contrast loss in a rea l 
lens, subj ec t detail is simulated by a tar­
get of black lines separated by white 
in tervals. A black line and the white 
interval of the same width to the next 
blac k line make up a line pa ir. The spa­
tia l freq uency in the subject is defined 
as the number of such line pairs per 
mm. When the lens images this ta rget at 
a given scale, aperture and with spec i­
fied lighting, it yields a spatial image fre ­
quency. This is the frequency quoted in 
MTF grap hs. The MTF shows the 
decrease in contrast in the image com­
pared with the co ntrast of the original. 
The contrast of the object line target is 
taken as 100 %; the image contrast can 
then be read directl y. 

This test is carried out at diffe ren t angles 
of view which are reca lculated, for con­
venience, as half image diagonals. 

The phys ical specifi ca tion is the relative 
height (Hrel ). This is based on the max i­
mum distance of an image poin t 
(heigh t) from the optica l ax is, taken as 
1.0 or 100 %. The di stance of the other 
image points from th e ax is is ex pressed 
as a rat io or perce ntage of th is max i­
mum distance. 

Outs ide the image ce ntre the direction 
of the target lines becomes important. 
Certain aberra ti ons lead to di ffe rent con­
trast loss in sagitta l and tangential image 
lines. The aberrations largely di sappear 
when the lens is considerab ly stopped 
down. Howevel; stopp ing down causes 
diffrac tion effec ts. 

_ _ image circle 

Even when only di ffrac tion is consid­
ered, sagittal and tangential image lines 
are rendered differently in the fi eld. This 
can be ex plained by the fact that the 
entrance pupil of the lens no longer 
appears circ ular at larger image angles. 
Hence increased image angles also cre­
ate greate r di ffere nces between the two 
parts of the curve. 

These phenomena can be read off MT F 
curves in term s of diffracti on- li mited 
va lues. The right-hand ax is, i.e. for the 
max imum diagonal, ca rri es two different 
limiting values for sagittal and tangential 
lines. A t the left , however, there is for a 
given spatial freq uency only one di ffrac­
tion limit fo r both types of li ne. 

The diffe rent spatial frequences also dif­
fe r in im portance in terms of image 
quality. 

I n enlargements it is rarely possible to 
ut il ise 40 li ne pairs/mm. At this spatial 
frequency the camera lens and the film 
used already generate considerable con­
trast loss so that the image being 
enlarged shows noticeable shortcomings. 

ROGONAR 1: 2,8/f = 50 mm 

In negative fi lms, for example, light sca t­
ter within the emulsion alone causes a 
contrast loss of around 50 % at 40 line 
pairs/mm. Also, at normal re-enlarging 
magnifications the eye could not resolve 
such detai l. Thus 40 line pairs/mm is 
significant as a limiting frequency only 
when using highly resolving fi lms which 
are greatly enlarged, cropped enlarge­
ments or with giant enlargements to be 
viewed at near distances. 

When looking at enlargements from a 
normal viewing distance, the eye 
requires a max imum resolution or limit­
ing frequency of 4 to 5 line pairs/mm. 
Based on a normal enlargement scale 
th is means that in the fi lm the most 
important spatial frequencies are be­
tween 10 and 20 line pairs/m m. 

These frequences are indeed utilised 
and a contrast loss in transfer would 
appea r as reduced image quality. On the 
other hand, the higher the contrast at 
these pa rticular spatial frequences, the 
better the result in terms of sharp ness 
and resolution. 

To complete the picture, MTF also 
depends on the colour of the light. Dif­
ferent wavelengths yield different con­
trast transfer va lues. For a va lid practica l 
interp retation of MTF, the violet, blue, 
green and red spec tra l bands are weight­
ed in such a way that they match the 
se nsiti sa tion of comm ercial colour fi lms 
or black-and-white panchro matic fi lm. 

The MTF data published in this bro­
chure are curves ca lculated and generat­
ed by a com puter on the basis of des ign 
data of the individual types. As des ign 
dim ensions of a lens are subj ec t to pro­
duction to lera nces in mass production, 
the measured MTF of individual lenses 
may show slight deviations from the cal­
culated va lues. 

MTF over image fie ld Ma'gnification sca le 4 : 1 At 115.6 
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Lens comparisons: 
Lenses for 24 x 36 mm films 

The 24 x 36 mm miniature format today 
predom ina tes among both amateurs and 
professional photographers. Rodenstock 
offers a wide range of enlarging lenses 
for th is fi lm size, from budget-p riced 
3-element systems up to high-perform­
ance 6-element units. 

Apart from the 50 mm TRI A R f/3.5, 
the 50 mm ROGONAR fl2.8 deserves 
spec ial mention as it offers a large maxi­
mum aperture and good performance at 
a very reasonable price. 

The 50 mm ROGONAR-S f/2 .8 is ac­
knowledged as an excellently corrected 
4-e lement system. The MTF curves con­
firm that, too. 

The 50 mm RODAGON f12.8 , the clas­
sical profess ional lens, reaches a quality 
level that can stand very critical assess­
ment. Constant further development has 
thus yie lded a lens to meet virtually all 
adva nced enlarging requirements. 

The 50 mm APO-RODAGON fI2.8 of­
fe rs the highest image quality for the 
perfectionist. Its apoc hromatic correc­
tion also permits high-qual ity enlarge­
ments at larger ape rtures. 

The 40 mm RODAGON-WA fl4 is a 
special lens whose shorter foca l length -
compared with the standard 50 mm 
foca l length - yields up to 30 % higher 
magnificatio n at a given enlarger head 
height. As lens performance is uniform 
over a wide magni fica tion range, thi s 
system yields perfect results even with 
gian t enlargements. 

The 50 111/11 R OCONA R-SJ!2.8 is a 
4-elemel1l lel1s oj exceptional value. A t the 
significant spatial frequences oj 10 and 20 
line pairs/111m it y ields high contrast up to 
the edge (0.85 H,J 
The 50 111/11 R ODA CONJ!2.8 shaH's velY 
lit tle e/[/ference between sagillal and tan­
gential contrast transJer and displays a 
velY high overall contrast level. 

The 50 mm A PO-RODA CON J!2.8 shows 
the same characteristics; still higher COI1 -

trast ofjine detail (40 line pairs/mm) 
ensures max imum sharpness. 

Th e 40 mm RODACON-WA J!4 oj smal­
ler maximum aperture has a recommend­
ed work ing aperture oJJ!8. Th is results in 
less lightJall o.fT/or a wide-angle lens but 
a somewhat lower d[fji-action limit and 
slightly 10lver contrast transJel; 
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Lens comparisons: 
Lenses for 6 x 7 cm films 
The 6 x 6 and 6 x 7 cm (21/4 x 2 1/4 and 
2 1!4 x 23/4 in.) rollfilm sizes are popular 
among amateurs, too, not only profes­
sionals. The relatively large film format 
yields high technical image quality while 
the comparatively compact camera out­
fit is very versatile. Enlarging lenses 
have to maintain thi s image quality 
leve l. 

The 90 mm ROGONAR-S fl4.S yields 
well balanced performance and offers 
excellent va lue. 

The two 80 mm RODAGON lenses of 
fl4 and f!S.6 provide furth er improve­
ments in optical quality with a slightly 
shorter focal length. In enlargements 
they render fine detail to the extreme 
edges in a way that satisfies the most 
fastidious professional. 

The 90 mm APO-RODAGON fl4 with 
a unique correction level for the roll­
film size, yields ex hibition quality en­
largements. Results are outstanding even 
at larger ape rtures. 

The 80 mm RODAGON-WA fl4 covers 
the 6.S x 9 cm (21/2 x 3 1/2 in. ) film size. As 
the angle utilised is less than the full 
angle of view, the lens offers reserves in 
pe rformance that ensure specially even 
image quality over the whole fie ld . 

Th e 90 mm ROGONAR-Sj/4.5 yields 
good results at 4x magnification: At 10 
line pairs/mm on the/ilm (2.5 line pairs/ 
mm in the enlargement) - the eye cannot 
resolve much more, anyway. The contrast 
Transfer 0/ between 75% and 90% ensures 
velY sharp enlargements. 

The 80 mm RODA GON j/4 reproduces 
10 lines pairs/mm and 20 line pairs/mm -
significant detail at 6x magnification -
with high and balanced contrast. 

The 90 mm A PO-RODAGONj/4 offers 
velY high and even contrast traf/s/er/or 
extremely sharp enlargements. The range 
beyond 0.9 Hrel is rarely utilised, hence a 
slight drop is 0/ no practica l significance. 

The 80 mm RODAGON- WAj/4, covering 
film sizes up 6.5 x 9 cm, yields velY good 
contrast transfer and it is thus a usr;ful 
alternative/or the 6x6 or 6x 7 cm/or­
mats. 
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Lens comparisons: 
Lenses for 4 x 5 in. films 
Enlargements from 9 x 12 cm and 4 x 5 
in . sheet rilms are subject to substantial­
ly opposing requirements. On the one 
hand enlarging lenses must yie ld very 
high and even image quality, usually 
obtained with longer focal lengths. On 
the othel; a short focal length is conven­
ient as smaller distances between the 
enlarger head and baseboard make for 
more comfortable operation. 

With six different lenses for this rilm 
format Rodenstock offers opt imum per­
formance for every application. 

The 4-e lement ROGO NA R-S and 
6-e lement RODAGON lenses, each in 
focal lengths of 150 mm and 135 mm, 
are intended for universa l app lication. 
The longer focal length is preferable 
when utilising the full 4 x 5 in . image 
area; both focal lengths are suitable for 
cropped enlargements and for the sl ight­
ly sma ller 9 x 12 cm (3 1/2 x 43/4 in.) rilms. 

The 150 mm RODAGO -G f/5.6 is spe­
cial lens for giant enlargements. It yields 
exceptional image derinition at magnifi­
cations beyond 15 x. 

The large angle of field of the 120 mm 
RODAGON-WA f/5.6 permits opera­
tion with the en larger head about 20% 
lower than with a lSO mm lens . That 
simpli fies handling at the usual magnifi­
cations and is particularly useful with 
giant enlargements and in cramped 
darkrooms. 

The 150 mm ROGONA R-S reaches relali­
vely high alld even CO lllraSl lrall fil er (10 
ensure shalp enlargemellfs) al up 10 10 
lille pairs/mm - Ihe signi/ican l spalial ji"e­
quency for large nega lives. Wilh a 9 x 12 
cm/ilm size and a 67 mm ha(ldiagonal, 
Ihe COlllraSl lrall filer aClually ulilised is 
over 70%. 

The 150 mm RODAGON.fI5.6 again con­
./inns Ihe /Je(formance charaClerislics of 
Ihis lens type: VelY high and even conlrasl 
lranfiler over Ihe whole image area. 

The 120 mm RODAGON-WA .fI5.6 sho ws 
similar peljormallce, especially al 10 and 
20 lille pairs/mm. The comrasl Irall fil er is 
velY high for Ihis shorlerfocal lenglh. 

The 150 mm RODAGON-G.fI5.6 reaches 
a similar high conrrasl level al 20 x mag­
ni/icalion as Ihe RODAGON al 6x. Wilh 
Ihal, Ihe RODAGON-G yields gianl en­
largemems of excellen l conlrasl and 
d£:/in ilion. 
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Technical data 

The main optical and mechanical data 
of the enlarging lenses show their scope 
and applications, and facilitate specific 
selection. The sectional lens diagrams 
complete this information. 
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ROGONAR/TRINAR 
50-75 mm 

-H--2mm 

ROGONAR-S 50-105 mm 

ROGONAR-S 25-35 mm, 
135-210 mm 

The tables do not include versions in 
the technical and the P mounts. The 
optical data are the same as for the 
standard mount; mount dimensions are 
available on request. 

RODAGON 28-35 mm, 
150-360 mm 

RODAGON-WA 120 mm 
RODAGON-G 105-480 mm 

-1-11----- 2 mm 

RODAGON 50-135 mm 
APO-RODAGON 50-90 mm 

--+11----- 2 mm 

RODAGON-WA 40-80 mm 

Order No. Max. 
aperture 

Nominal 
local 
length 

Recommended lilm sizes 

ROGONAR/TRINAR * 
209.0051 .001 1/2.8 50 24 X 36 mm 

209.0050.001 * 1/3.5 50 24 X 36 mm 

209.0075.001 * 1/4.5 75 6 X 6em 2 W'X 2 '14" 

ROGONAR-S 
208.0025.001 1/4 25 13 X 17mm 

208.0035.001 1/4 35 18 X 24 mm 

208.0050.001 1/2.8 50 24 X 36mm 

208.0060.001 1/4.5 60 4 X 4 em 

208.0075.001 1/4.5 75 6 X 6em 2 W'x 2 W' 

208.0090.001 1/4.5 90 6 X 7 em 2 W'x 2 3f/' 

210.0105.001 1/4.5 105 6,5 Xgem 2 If2"X 3 W' 

2100135.001 1/4.5 135 9 X 12 em 4"X 5" 

210.0150.001 1/4.5 150 9 X 12 em 4"X 5" 

2100210.001 1/4.5 210 13 X18 em 5"X ?" 

RODAGON 
270.0028.001 1/4 28 18 X 24 mm 

270.0035.001 1/4 35 24 X 24 mm 

270.0051 .001 1/2.8 50 24 X 36 mm 

270.0050.001 1/4 50 24 x 36 mm 

270.0060.001 1/4 60 4 x 4 em 

270.0081.001 1/4 80 6 x 7 em 2 W'X 2 W' 

270.0080.001 1/5.6 80 6 X7 em 2 'I4"X 2 3f," 

271 .0105.001 1/5.6 105 6.5 X 9 em 2 W'X 3 W' 

271.0135.001 1/ 5.6 135 9 X 12 em 4"X 5" 

271 .0150.001 1/5.6 150 9 X 12 em 4"x 5" 

271 .0180.001 1/5.6 180 13 X 18 em 5"x ?" 

271 .0210.001 1/5. 6 210 13 x 18 em 5"X ?" 

271 .0240.001 1/5 .6 240 18 X 24 em 8"X 10" 

271 .0300.001 1/5.6 300 24 x 30 em 8" x 10" 

271 .0360.001 1/6.3 360 24 X 30 em 10"x 12" 

RODAGON-WA 
277.0040.001 1/4 40 24 X 36 mm 

2770060.001 fl4 60 6 x 6 em 2 W'X 2 '14" 

277.0080.001 1/4 80 6.5 X 9 em 2 W'X 3 1;''' 

277.0120.001 1/5.6 120 9 X 12 em 4"x 5" 

APO-RODAGON 
275.0050.001 1 1/

1

2

/4

8
1 5

9

0

0 

1 

275.0090.001 

24 X36mm 1 -

6 X 7 em 2 '14"X 23f," 

RODAGON-G 
276.0105.001 1/ 5.6 105 6.5 x 9 em 2 W'X 3 W' 

276.0150.001 1/5.6 150 9 x 12em 4"X 5" 

276.0210.001 1/5.6 210 13 X 18 em 5"X ?" 

276.0240001 1/5.6 240 13 x 18em 5"x ?" 

276.0300.001 1/5.6 300 18 X 24 em 8"X 10" 

276.0360.001 1/6.8 360 18 x 24 em 8" x 10" 

276.0480.001 1/8.4 480 24 x 30 em 10"X 12" 

I) Available extra 



-

Front Optical regis- Outside When used with flange ring (E) Oistance from 
Optimum (push-on) ter for 1: 00, diameter of mount ing 
magnifi- Smallest mount Filter screw size Rear mount without flange Overall Maximum Screw mount locking ring Outside flange Requ ired cen- Optical regis- Hole fiance to rear 
cation aperture diameter diameter flng length diameter (F) ring diameter tre hole size ter for 1: 00 diameter edge 

a b c d e f g, g i k I m 

4 X 16 39.0 - - 38.0 32.0 42.0 M 39 X 'hs" 45.5 - - - - 6.5 

4 X 16 39.0 - - 38.0 32.0 42.0 M 39 X '12," 45.5 - - - - 6.5 

4 X 16 39.0 - - 63.1 32.0 42.0 M 39 X'h," 45.5 - - - - 6.5 

20 x 16 40.5 M 30.5 x O.5 - 23.0 28.0 40.5 M 32.5 X O.5 39.1 ') 51.0 37.2 20.3 45.0 4.5 

20 < 16 40.5 M 30.5 x O.5 - 34.0 28.0 40.5 M 32.5 x O.5 39.1 ') 51.0 37.2 31.3 45.0 4.5 

10 X 16 43.8 M 40.5 x O.5 30.0 47.0 37.5 50.0 M 39 X 1/26'1 45.5 ')58.1 41 .7 44.3 50.0 6.5 

4 X 22 43.8 M 40.5 x O.5 - 52.5 36.5 50.0 M 39 X'h," 45.5 ') 58.1 41.7 49.8 50.0 5.9 

4 X 22 43.8 M 40.5 x O.5 - 65.5 36.5 50.0 M 39 X '12," 45.5 ') 58.1 41 .7 62.8 50.0 5.9 

4 X 22 43.8 M 40.5 X O.5 - 80.0 36.5 50.0 M 39 X 1(,," 45.5 ') 58.1 41.7 77.3 50.0 5.9 

4 x 22 43.8 M 40.5 x O.5 - 95.0 36.5 50.0 M 39 X'h6" 45.5 ')58.1 41 .7 92.3 50.0 5.9 

4 X 32 57.0 M 52 X O.75 37.5 129.5 38.0 60.0 M 50 x O.75 ') 56.5 69.0 52.5 126.3 62.0 11.3 

4 X 32 57.0 M 52 X O.75 37.5 138.0 36.8 60.0 M 50 X O.75 ') 56.5 69.0 52.5 134.8 62.0 9.8 

4 X 32 60.0 M 55 X O.75 60.0 201 .0 53.8 79.0 M 72 x 1.0 - 98.0 75.0 195.5 88.0 16.2 

20 x 16 40.5 M 30.5 X O.5 27.0 27.7 30.0 40.5 M 32.5 x O.5 39.1 ') 51 .0 37.2 25.0 45.0 6.7 

20 X 16 40.5 M 30.5 X O.5 27.0 35.6 32.5 40.5 M 32.5 X O.5 39.1 ') 51 .0 37.2 25.0 45.0 9.0 

10 x 16 43.8 M 40.5 X O.5 30.0 43.5 43.5 50.0 M 39 X '126" 45.5 ' ) 58.1 41 .7 40.8 50.0 13.0 

10 X 16 43.8 M 40.5 X O.5 30.0 43.5 43.5 50.0 M 39 x '12," 45.5 ' ) 58.1 41.7 40.8 50.0 13.0 

10 X 22 43.8 M 40.5 x O.5 31 .5 56.0 41 .0 50.0 M 39 X '12," 45.5 ' ) 58.1 41 .7 53.7 50.0 10.0 

6 X 22 43.8 M 40.5 x O.5 30.0 74.7 44.5 50.0 M 39 X'h ," 45.5 ' ) 58.1 41 .7 72.0 50.0 13.5 

6 X 22 43.8 M 40.5 X O.5 30.0 74.7 44.5 50.0 M 39 X '12," 45.5 ' ) 58.1 41 .7 72.0 50.0 13.5 

6 X 32 43.8 M 40.5 x O.5 31 .5 99.5 41 .0 50.0 M 39 X '12," 45.5 ' ) 58.1 41.7 96.8 50.0 10.5 

6 X 32 43.8 M 40.5 x O.5 34.0 128.0 45.5 50.0 M 39 X '12," 45.5 ') 58.1 41.7 125.3 50.0 14.5 

6 X 45 57.0 M 52 X O.75 40.5 146.0 49.8 60.0 M 50 X O.75 ') 56.5 69.0 52.5 142.0 62.0 20.1 

5 X 45 60.0 M 58 X O.75 45.0 177.0 59.8 60.0 M 50 X O.75 ') 56.5 69.0 52.5 174.0 62.0 24.6 

4 X 45 70.0 M 67 X O.75 54.0 201 .0 67.2 70.0 M 58 x O.75 - 74.5 62.7 198.0 67.5 28.1 

4 X 45 80.0 M 77 x O.75 60.0 230.0 77.0 80.0 M 72 X 1 - 98.0 74.7 224.0 88.0 30.0 

4 X 45 90.0 M 86 X1 70.0 283.0 93.0 90.0 M 72 x 1 - 98.0 74.7 277.0 88.0 37.2 

2.5 X 45 100.0 M 95 X1 93.5 300.0 110.6 100.0 M 90 X1 - 121 .0 93.7 295.0 109.0 9.5 

10 X 22 43.8 M 40.5 X O.5 31 .5 36.5 37.2 50.0 M 39 X'h," 45.5 ')58.1 41.7 33.8 50.0 6.5 

8 X 22 43.8 M 40.5 x O.5 31.5 55.5 41.0 50.6 M 39 x'h," 45.5 ') 58.1 41.7 52.8 50.0 10.0 

8 X 22 43.8 M 40.5 x O.5 32.7 77.0 44.0 50.0 M 39 x '12," 45.5 ') 58.1 41.7 74.3 50.0 13.0 

6 X 45 57.0 M 52 X O.75 48.0 116.4 59.0 60.0 M 50 X O.75 ') 56.5 69.0 52.5 113.2 62.0 26.6 

lO X 

I 

16 

I 

43.8 

I 

M 40.5 x O.5 

I 

31.5 

I 

45.0 

I 

43.0 

I 

50.0 

I 

M 39 X'h," 

I 

45.5 

I 

') 58.1 

I 

41 .7 

I 

42.3 

I 

50.0 

I 

12.0 

6 X 22 43.8 M 40.5 x O.5 37.0 87.8 61 .0 50.0 M 39 X'h," 45.5 ') 58.1 41 .7 85.3 50.0 24.0 

20 X 45 42.0 M 40.5 x O.5 31.5 100.3 38.0 60.0 M 50 X O.75 ') 56.5 69.0 52.5 97.1 62.0 14.3 

20 X 45 51 .0 M 49 X O.75 42.0 141.8 50.6 60.0 M 50 X O.75 ') 56.5 69.0 52.5 138.6 62.0 20.5 

20 X 45 70.0 M67 X O.75 74.5 179.5 65.9 74.5 M 72 X 1 - 98.0 74.7 174.0 88.0 8.5 

20 X 45 80.0 M77 X O.75 70.0 230.6 76.9 80.0 M 72 x 1 - 98.0 74.7 225.1 88.0 32.2 

20 X 45 90.0 M 86 X 1 80.0 253.3 93.5 93.5 M 90 x 1 - 121 .0 93.7 248.3 109.0 11 .5 

20 X 45 110.0 M 105 x 1 80.0 304.2 116.5 11 0.0 M 90 x 1 - 121 .0 93.7 299.2 109.0 12.2 

20 X 64 115.0 M 112 X1.5 95.0 412.0 146.8 115.0 M 110 X1 - 145.0 114.2 405.5 131 .0 17.7 

All dimensions not otherwise marked are mm. 
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Exclusive U. S. Distributor: 
BERKEY MARKETING COMPANIES 

Rodenstock Division 
Woodside NY Burbank CA 
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