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sories, and the illustrations in this booklet.

One of the most important advantages of
the single-lens reflex camera is the ease
with which it can be used for taking close-
up pictures and photomicrographs. For this
reason the original EXAKTA system from
Dresden provides a range of indispensabla
accessories for this type of work, which can
be employed without restrictions with the
models EXAKTA VX 1000 and EXA 500 (in-
cluding their preceding models). (Only the
Lens Magnifier and the special focusing
screens cannot be used with the EXA 500

Taking close-up pictures

In accordance with optical laws, the image
distance (= distance between lens and
film plane) increases when the subject dis-
tance (= distance between lens and sub-
ject) decreases. Consequently, when focus-
ing on a subject at a very short distance
from the camera, it will only be possible to
obtain a sharp image by increasing the
distance between the lens and the film
plane to a greater extent than is possible
with the helical focusing mount of the lens.

and its preceding models.) When the EXA
| a is used with long extensions, i. e. when
the lens is at a \considerable distance from
the film plane, then a certain amount
of marginal cut-off will occur; this does
not however completely exclude this camera
from close-up work and photomicrography.
Since the lens bayonet is the same on all
three EXAKTA camera models, any of the
accessories mentioned in this booklet in
connection with the EXAKTA can also be
attached to either of the other two models.

It will therefore be necessary to use ad-
ditional means of increasing the lens ex-
tension, the simplest devices being Bayonet
Rings and Extension Tubes. These may be
used in any desired combination, and are
fitted between the lens and the camera
body (Fig. 1). It is one of the most impor-
tant characteristics of the single-lens reflex
camera that there is no need for special
optical devices for focusing at short dis-
tances: the ground-glass screen in the re-
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flex viewfinder can he used at all times
for controlling the definition and depth of
field as well as for observing the framing
and pictorial composition of the picture.
The image on the ground-glass screen and
the final picture are always identical and
free from parallax displacement, even at
the very shortest distances.

Two-in-One Ring
(Order no. 187/Figure 2)

To provide the minimum increase in exten-
sion, i. e. 5 mm, the Two-in-One Ring is
available. This is fitted into the front bay-
onet mount on the camera after removing
the lens; insert the Two-in-One Ring into
the lens mount so that the red dots on
both are in line, just as when inserting a
lens. The lens itself is similarly inserted
into the Two-in-One Ring: by giving it a
short turn to the right (as viewed from the
front) the spring catch of the Two-in-One
Ring will be heard to lock the lens firmly
in position. To remove the lens from the
Two-in-One Ring, depress the small lever
of the catch on the ring and then turn the

lens to the left until the red dots are once
again in line; the lens can then be removed
from the bayonet mount of the ring. When
the Two-in-One Ring is already attached
to a lens, the combination can be inserted
into camera lens mount just as when fitting
a lens by itself. Hold the lens so that the
red dots on the camera and on the rear of
the Two-in-One Ring are in line, fit the
ring into the camera bayonet, then turn
the ring and lens together briefly to the
right until the locking lever on the camera
snaps into the locked position. The ring
is removed from the camera in the same
way as the lens is normally.

Set of Adapter Rings and
Extension Tubes

(Order no. 180/Figure 3)

The next larger increase in extension is
10 mm, and is obtained by using the pair
of Bayonet Adapter Rings screwed together
(Fig. 3, top). These are handled in the same
way as the Two-in-One Ring. The chief

Fig. 3




Extensions available with the Two-in-One Ring, both Bayonet Adapter Rings and Extension

Tubes are as follows:

Extension

Attainable with

(5 s Two-in-One | Front and Back Bayonet Adap- Tubes
Ring 5 mm ter Ring (= quir of Bayonet
Adapter Rings) 10 mm 5 mm 15 mm 30 mm
5 ¥
10 +
5 ¥ —
20 + + +
25 + +
il + + +
32 + + + —f+
+ +
s + ¥ ¥
50 T ¥ n +
22 + + i
+ * -+ +
& - - ¥ ¥ +

This. !isf of variable combinations may be adapted to your personal requiremenis by the
qddﬂmn of exrr.a.fubes._When using the Two-in-One Ring and the pair of Bayonet Adapter
Rings together, it is possible to attach the Two-in-One Ring to either the front or rear ring of

the pair of Bayonet Adapter Rings.
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difference between the pair of Bayonet
Adapter Rings and the Two-in-One Ring is
that the former two rings can be separa-
ted. c

To increase the extension still further, Ex-
tension Tubes must be screwed between the
two Bayonet Adapter Rings. These Extension
Tubes are supplied in three lengths: 5 mm,
15mm and 30 mm (Fig. 3). They are sold
only in complete sets together with the
pair of Bayonet Adapter Rings. The Two-
in-One Ring is however available separa-
tely. !

Clamping Ring of the back
Bayonet Ring

(Figure 4)

The back Bayonet Adapter Ring (the one
used next to the camera) has a locking ring
to serve the following purpose: when the
pair of Bayonet Adapter Rings and Extension
Tubes are used in various combinations,
the lens is often turned on its oxis with
the result that the lens scales cannot be
read from above, If this occurs, first turn

the milled ring on the back Bayonet Ring
to the left (looking towards the camera
from the front) and it will then be possible
to rotate the other components (front Bay-
onet Ring and Extension Tubes) so as to
turn the lens into the desired position. When
using the lhagee Autocouple Extension
Release described on pages 8-::10, the
release buttons on the camera and lens

Fig. 4




f
f

B

Fig. 5

must lie exactly one behind ‘the other. By
turning the milled ring to the right, the lens
and other components screwed to it can be
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locked in this position. If it is desired to
remove the front Bayonet Ring or Extension
Tubes from the rear Bayonet Ring, then
the same milled ring should once again be
turned to the right whereupon the front
ring and tubes can be unscrewed. When
fitting or detaching any of the Bayonet
Rings or Extension Tubes, the milled rim
of the back Bayonet Ring should always be
gripped tightly.

Miniature Bellows Attachment
(Order no. 176/Figure 5)

The Miniature Bellows Attachment is an
easily portable unit and strongly recom-
mended for use when taking frequent close-
ups whenever the lens extension needs to
be adjusted quickly and continuously within
a range from 35 mm to 125 mm. With this
Bellows Attachment, altering the image
scale and other focusing data is only a
matter of seconds. This device is chiefly
intended for taking close-up pictures with
a hand-held camera, but it can also be
employed on any tripod or attached to the
Copying Stand.

The following procedure is recommended
for handling the Miniature Bellows Attach-
ment: attach the lens to the lens standard
and the camera to the camera standard
(the camera can be positioned for taking
both vertical or horizontal pictures); note
that the red dots must be in line in both
cases. When the camera is positioned for
taking horizontal pictures, the red dot on
the camera must be opposite the single
red dot on the camera standard of the
Bellows Attachment, whilst for taking verti-
cal pictures the red dot on the camera
must be opposite the double red dot on
the camera standard.

Then swing the camera to the right (looking
towards the subject). Slacken the locking
knob on the lens standard and set the
required increase in extension to any dis-
tance between 35 and 125 mm by sliding
the lens standard forward; then lock it in
position by retightening the locking knob.
The distance between each two divisions
on the left-hand guide rail is equivalent
to 10 mm; to read off the extension setting,
observe the position on the scale of the

front of the lens-standard guide sleeve.
When transporting or packing away the
Miniature Bellows Attachment, the camera
and lens standard should be pushed. to-
gether so as to protect the bellows; lock
the lens standard in this position.

For taking hand-held pictures the whole
apparatus can ba pointed towards the
subject in any direction without difficulty;
when using the Miniature Bellows Attach-
ment on a tripod, a sturdy ball-and-socket
head should be employed. A 14" tripod
thread is provided on both camera and
lens standards; thread adapters must be
used when employing tripods and socket
heads with 3/s” threads. Whether to screw
the tripod head into the camera standard
or lens standard depends on where the
centre of gravity of the complete apparatus
is located: in particular, the lens-standard
thread should be used when employing
heavy long-focus lenses. The Miniature
Bellows Attachment can also be used on
the Copying Stand, but in this case the
camera is secured by means of its own
tripod thread.



When using lenses with fully-automatic
spring or pressure diaphragms, it is advis-
able to fit the Autocouple Extension Re-
lease (using the long coupling rod) between
the release knob of the camera and the
release knob or rocker on the lens (see
Fig. 5 and description on page 9).

When taking hand-held pictures, with the
camera set up to give a specific image
scale, the image should be focused by
moving the complete apparatus forwards
and' backwards. The same method of focus-
ing can also be employed with the Copying
Stand-by means of its own rack-and-pinion
drive. When working from a tripod, how-
ever, focusing is undertaken by sliding the
lens standard to and fro. In this case, of
course, the image scale will change with
“the varying subject distance.

With standard lenses (50 mm focal length)
it is possible to cover all image scales from
0.7 (extension 35 mm) up to 2.5 (extension
125 mm) and subjects with dimensions from
34 mm x 51 mm down to 10 mm x 14 mm
can be recorded to fill the whole negative.
Larger subjects will need a smaller increase
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in extension. To extend the focusing range
right up to infinity (zero extension), it is
possible to use the special Jena T 2.8/50 mm
lens in sunk mount with the Miniature Bel-
lows Attachment. With this lens the indi-
cated extension has always to be dimin-
ished by 35 mm so that the variable-ex-
tension range is from 0 to 90 mm.

The Miniature Bellows Attachment is not
suitable for use with wide-angle lenses
with focal lengths of 30 mm or below, but
all long-focus lenses can be employed pro-
vided that they are not too heavy.

EXAKTA Autocouple Extension
Release
(Order no. 178/Figures 1, 5, 6, 7 and 12)

In order to be able to employ the fully-
automatic spring or pressure diaphragms
of the EXAKTA and EXA lenses when using
Bayonet Rings and Extension Tubes or the
Miniature Bellows Attachment for taking
close-up pictures, the Autocouple Exten-
sion Release must be fitted between the
lens and the camera. When using only the

Two-in-One Ring for obtaining a small
increase in extension, it is sufficient to screw
the small threaded knob on the Autocouple
Extension Release into the shutter release
knob on the camerd. Then a pressure on
the release knob or rocker of the lens will
be transferred directly to the camera.

Whenever extensions of more than 5 mm
are employed, the complete Autocouple Ex-
tension Release should be used (with the
short coupling rod for extensions up to
60 mm, and with the longer rod for greater
extensions up to about 125 mm). The finger
grip and connector are fitted on to -the
coupling rod and the finger grip screwed
firmly on to the end of the rod. The finger
grip is then attached to the release knob
of the camera with the longer threaded
knob, and the connector is attached to the
release knob or rocker on the lens with
the shorter threaded knob. Next, the con-
nector must be screwed firmly on to the
coupling rod; the finger grip must fit tightly
against the head of the longer threaded
knob and the connector must also fit tightly
against the release knob or rocker on the

lens. When the finger grip is depressed,
the lens diaphragm must close down to
the pre-selecied aperture, and then with
a further pressure on the finger grip the
shutter should be released.

Fig. 6




The coupling rod must always be parallel
fo the optical axis. For this reason the
release knob on the camera and the release
knob or rocker on the lens must always be
exactly in line one behind the other. To
enable the lens to be rotated in order to
align the two release knobs, the back Bay-
onet Ring (next to the camera) is provided
with a clamping ring; for further details
see page 5.

Explanation of data in tables
for close-up photography
on pages 14---16

The tables on pages 14...15 contain all
data necessary for taking close-ups with
lenses of 50, 80, 100 and 135 mm focal
length and provide assistance in selecting
the ‘correct extension increases. The tables
give calculated values which may differ
- slightly from the actual values because of
the * permissible tolerances in the focal
lengths of the lenses. However, these small
discrepancies can be ignored when apply-
ing the tables to any kind of normal work.
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Some suggestions for approximate estima-
tions are given below:

Extension increase

= the total length of the Bayonet Rings
and Extension Tubes or bellows extension
employed:

When the extension increase is equal to
the lens focal length

= subject reproduced in 1:1 proportion
on negative (image scale 1.0)

When extension increase is double the focal
length

= image reproduced on negative at x 2
magnification (image scale 2.0)

When extension increase is 3 times the fo-
cal length

= image reproduced at x 3 magnification
on negative (image scale 3.0)

When extension increase is four times the
focal length )

= image is reproduced at x4 magnifi-
cation on negative (image scale 4.0)
When extension increase is five times the
focal lengtn

= image reproduced at x5 magnification
on negative (image scale 5.0).

&
Ay

Subject distance

wi N
Y B [
Image distance

S
>
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<

The figures in the tables apply when the
lens is set to the infinity (co) on its own
focusing scale. Intermediate values can be
obtained with lenses having helical focus-

Total distance

ing mounts, by focusing the lens to closer
distances on the feet or metre scales. By
fitting additional extension tubes the de-
gree of enlargement on the negative will
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be increased in proportion to the increase
in lens extension.

Subject distance

= distance from subject to lens (approx.
diaphragm plane), see Fig. 7.

Image distance

= distance from sharply-focused image in

film plane to lens (approx. diaphragm
plane), see Fig. 7.

Total distance

= distance from subject to sharply-focused
image in film plane (approx. subject
distance + image distance), see Fig. 7.

Image scale (scale of reproduction)

= ratio of subject size to image size

e.g.1:1= 1.0, meaning subject and im-
age are of equal size;

1 :2 = 0.5, meaning that the image is
only half as large as the
subject;

2:1 = 2.0, meaning that the image is
double the size of the
subject = x 2 enlargement
on negative.
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Record area (coverage) of subject

Meaning the horizontal and vertical dimen-
sions of the subject area which is recorded
on the film (= area covered by lens). In
some cases, the figures quoted have been
rounded-off to the nearest millimetre,

Exposure factor

When special accessories are employed to
increase the lens extension, the exposure
time must be longer than normal because
the increasing image distance causes a
diminution in the light reaching the film,
The exposure time for any specific aperture
setting (as measured for normal photo-
graphy) must be multiplied by an exposure
factor corresponding to the extension in-
crease. Even when focusing at short dis-
tance by means of the helical lens mount
alone, a small exposure increase is re-
quired in theory, which can normally be
disregarded. When using longer extensions,
however, this factor must be calculated by
means of the following formula:

exposure factor =
image distance_)2 (a')z

f

focal length

Example: ;
extension increase using the pair of Bay-
onet Adapter Rings and all three Extension
Tubes (or corresponding extension with
Bellows Attachment) = 60 mm. Length of
image distance = focal length of lens (e. g.
f =50 mm) - extension increase (e. g.
60 mm 110 mm). The tocal length in this
instance is 50 mm. Therefore 110 : 50 = 2.2,
22x22 = 4.84. In this case the exposure
factor is 4.8, or in other words the normal
exposure time must be multiplied by 5 (ap-
proximately). If the exposure meter indi-
cates 1 sec. exposure, you will in fact have
to give 5 seconds exposure to obtain a
correctly-exposed negative.

Hints on taking close-up pictures

These accessories for increasing the lens
extension can also be used with other

lenses not mentioned in the tables, When
using a wide-angle lens, you will obtain
(for any given image scale) a shorter sub-
ject distance than with the normal lens,
whilst with a long-focus lens the subject
distance will be longer. Both these situa-
tions can be utilized in practice. Focusing
is always performed by observing the reflex
image as usual. Tables for taking close-ups
with special lenses down to 30 mm focal
length are available and will be sent on
request free of charge. Wide-angle lenses
with focal lengths from 30 to 35 mm can
however only be used with limited increases
in extension. Because of their special con-
struction, at very short subject distances
the subject plane will be positioned only
just in front of the front element or even
inside the lens. Such lenses can only be
used for taking pictures at all image scales
when their rear element is facing the sub-
ject. This can be achieved by means of the
Lens Reversal Rings described below. Ex-
treme wide-angle lenses with focal lengths
shorter than 30 mm are not suitable for
taking close-up pictures with extension-in-
creasing accessories.
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Tables for close-ups with lenses of 50 mm and 80 mm focal length

For lens focal distance of 50 mm For lens focal distance of 80 mm
g g% 8| o3
Seloel e (53] =% |2 |s2|.2| 2|s5| =% |¢
2E|S5 85 a5 |vs| 52 |dz|85|85|ss|28| £z |B:
Felad|ef |2 (88| 2% |ag|as|Es|es|de| &5 |&E
mm mm mm mm mm mm mm mm mm
diffe- diffe-
0 o] 50 o) rent | variable 1.0 co 80 0o rent varigble 1.0}
5| 550 55| 605 | 0.1 | 240x360 | 1.2 |1360| 85 [1445| 0.06 | 392x 574 1.1
10| 300| 60| 340 | 0.2 |120x180 | 1.4 | 720 90| 810(0.12 | 192x288 | 1.3
15 | 217 65 | 282 | 0.3 80x120 | 1.7 507 95| 602|0.19 | 127x 192 1.4
20| 175 | 70| 245 | 0.4 | 60x 90| 2.0 | 400| 100 | 500| 0.25 | 96x144 | 1.6
25 | 150 | 75| 225| 05| 48x 72| 2.3 | 336|105 | 441|031 | 77x115| 1.7
301133 | 80| 213 | 06| 40x 60| 26| 294|110 | 404|038 | 64x 96| 1.9
351121 85 | 206 | 0.7 | 34x 51 29| 263|115 | 378 0.44 55x 82 2.1
40 | 113 90 | 203 | 0.8 | 30x 45| 3.2 240|120 | 360|050 | 48x 72| 23
451106 95201 | 0.9 27x 40| 3.6 | 222) 125 | 347|056 | 43x 64| 2.5
501100 | 100|200 | 1.0| 24x 36| 4.0 208( 130 | 338|062 38x 58| 2.7
55 95 | 105 | 200 | 1.1 22x 33| 4.4 196| 135 | 331 0.69 35x 52| 29
60 92| 110 | 202 | 1.2 20x 30| 4.8 186| 140 | 326| 0.75 32x 48| 3.1
70 86 | 120 | 206 | 1.4 17x 26| 5.8 171 150 | 321 0.88 27x 41 3.5
80 81 /130|211 | 1.6 15x 23| 6.8 | 160| 160 | 320| 1.00 | 24x 36| 4.0
90 78 1140 | 218 | 1.8 | 13x 20| 7.8 | 151|170 | 321|1.12| 21x-32| 4.5
100 751150 | 225 | 2.0 12x 18| 90| 144|180 | 324|1.25| 19x 29| 5.0
110 73 1 160 | 233 | 2.2 1x 16 |10.2 138| 190 | 328 1.38 17x 26 5.6 |
120 711170 | 241 | 2.4 | 10x 15|11.6 | 133|200 | 333| 1.50| 16x 24| 6.2
130 69 | 180 | 249 | 2.6 9x 14 |13.0 | 129|210 | 339| 1.63 | 15x 22| 6.9
140 68 | 190 | 258 | 2.8 9x 13 |14.4 | 126( 220 | 346|175 | 14x 21| 7.6
150 | 67 | 200 | 267 | 3.0 8x 12 |14.0 123| 230 | 353( 1.87 13x 19| 8.3
160 661210 | 276 | 3.2 8x 11 [17.6 | 120| 240 | 360 2.00| 12x 18| 9.0
170 65220 | 285 | 3.4 8x 11 [19.4 | 118|250 | 348|212 | 11x 17| 9.8
180 641230 | 294 | 3.6 7x 10 [21.2 | 116|260 | 376|225 11x 16| 10.6
190 63 | 240 | 303 | 3.8 6x 9230 | 114|270 | 384|238 | 10x 15| 11.4
200 63 | 250 | 313 | 4.0 6x 9250 | 112|280 | 392|250 | 10x 14| 123
210 62| 260 | 322 | 42 6x 9|27.0| 110| 290 | 400 2.63 9x 14| 13.2
8129.0 | 109| 300 | 409| 2.75 9x 13| 141

220 | 61| 270 | 331 | 4.4 5x




Tables for close-ups with lenses of 100 mm

and 135 mm focal length

For lens focal distance of 100 mm For lens focal distance of 135 mm = :g_ |
0|87
8 o ;i s ] .g. é‘f‘ 1‘56}
Salenm| ol als3l =2 |2 lew| & #l5i| 22 |2 |30
GElas|Es(l5|Sefn s [He|d3|Eajls|se| £% |S&| 58|
mm | mm | mm | mm mm mm | mm | mm mm
diffe- diffe-
0] e [100| o | rent| variable 1.0] o | 135| o | rent | variable 1.0} 1.0{1.0
512100| 105 |2205] 0.05 480x720 | 1.1]3780| 140 (3920 | 0.04 | 600x900 [ 1.1 1.2] 11
10 |1100| 110 |1210| 0.10 | 240x360 | 1.2 | 1958 145 (2103 | 0.07 | 343x514 | 1.2 | 1.3]| 1.2
15| 767| 115 | 882|0.15]|160x240 | 1.3 |1350| 150 (1500 0.11 | 218x327 | 1.2 | 1.5| 1.4
20 | 600| 120 | 720| 0.20 | 120x180 | 1.4 ]|1046| 155 |1201( 0.15 ] 160x240| 1.3} 1.6]| 1.5
25 | 500 125 | 625|0.25| 9éx144 | 1.6| 864| 160 |1024|0.19 | 126x189 | 1.4 | 1.8| 1.7
30 | 433|130 | 563|030 | 80x120| 1.7| 742|165 | 908 0.22 | 109x 164 [ 1.5] 2.0| 1.8
351 386 135 | 521|0.35| 69x103 | 1.8| 656|170 | 826| 0.26 | 92x138| 1.6 | 2.2| 2.0
40| 350 140 | 490|040 | 60x 90| 20| 591|175 | 766|0.30| 80x120| 1.7 | 2.5| 2.1
45 | 322| 145 | 467|0.45| 53x 80| 2.1 | 540| 180 | 720|033 | 73x109 | 1.8 | 24| 2.3
50 | 300| 150 | 450|0.50| 48x 72| 2.3| 500| 185 | 685|0.37 | 65x 97| 1.9| 29| 2.5
55 | 282 155 | 437|055 | 44x 65| 2.4 | 466| 190 | 656 | 0.41 59x 88| 20| 3.1 2.7
60 | 267|160 | 427]0.60| 40x 60| 26| 439|195 | 634|044 | 55x 82| 21| 3.3| 2.8
70 | 243|170 | 413(0.70| 34x 51 29| 395|205 | 400 0.52 | 46x 69| 23| 4.0| 3.2
80 | 225|180 | 405|0.80| 30x 45| 3.2 | 363|215 | 578|059 | 41x 61| 25| 45| 3.4
90| 211|190 | 401|090 | 27x 40| 3.6 | 338( 225 | 563 | 0.67 | 36x 54| 2.8 i 511 4.1
100 | 200| 200 | 400|1.00| 24x 36| 40] 317|235 | 552| 0.74 | 32x 49| 3.0 58| 4.6
110 ] 191] 210 | 401|1.10| 22x 33| 4.4 | 301|245 | 546|0.82 | 29x 44| 3.3 | 65| 5.1
120 | 183|220 | 403|120 20x 30| 4.8 287|255 | 542|0.89 | 27x 40| 3.6| 7.2| 5.6
130 | 177|230 | 407!1.30| 18x 27| 53| 275|265 | 540| 0.96| 25x 38| 3.9 | 7.9] 4.1
140 | 171|240 | 411[1.40| 17x 26| 5.8 265|275 | 540(1.04 | 23x 35| 42| 88| 6.8
150 | 167|250 | 417[1.50| 16x 24| 63| 257|285 | 542 111 21x 32| 45| 95|73
160 | 163|260 | 423|1.60| 15x 23| 6.8 249|295 | 544 | 1.18 | 20x 30| 4.8 [10.4| 7.9
170 | 159| 270 | 429(1.70| 14x 21 7.3| 242|305 | 547(1.26| 19x 29| 51 11.4| 8.6
180 | 156| 280 | 436(1.80| 13x 20| 7.8 236|315 | 551(1.33| 18x 27| 5.4 }123| 9.3
190 | 153|290 | 443[1.90| 13x 19| 84| 231|325 | 556 1.41 17x 26| 5.8 [13.4|10.0
200 | 150| 300 | 450(2.00] 12x 18| 9.0| 226| 335 | 561| 1.48 | 16x 25| 6.2 [ 14.4]10.7
210 | 148|310 | 458|210 11x 17| 9.6 | 222|345 | 567 | 1.56 | 15x 23| 6.5 ]|155(11.6
220 | 145|320 | 465]220| 11x 16| 10.2| 218|355 | 573 | 1.63 | 15x 22| 6.9 |16.4]12.3

*) The design of this lens makes it necessary to use exposure factors which differ from the normal






