DEV E LO·P.1N. G
TANK .

WITH 'ROTO-FEED', TRANSPARENT SPIRAL
AND PROVISION FOR INVERSION AGITATION
ADJUSTABLE TO TAKE ONE NO. 116 ROLL FILM , TWO NO. 20
OR TWO NO. 127 ROLL FILMS ; TWO 20-EXPOSURE OR ONE
36-EXPOSURE 3S mm . FILMS OR 6 FEET OF 16 mm. FILM .

JOHNSONS OF HENDON LTD., LONDON , ENGLAND.

Rota-Two Tonks are manufactured under Licence.
British Patent No . 756816.

THE JOHNSON ROTO-TWO
DEVELOPING TANK
The illustration shows the various parts of the Roto-Two
Developing Tank. From left to right : the lid with its watertight cap, the hollow stirring rod, the spiral film holder or
spool and the tank body. A "Polly" thermometer for use
in the stirring rod can be purchased seperately.
As supplied the tank will develop No. 16, No. 20, or No.
27 roll films, 36-exposure (or shorter) lengths of 35 mm.
film or 6-foot lengths of 16 mm. film . Using the special
groove stops (see page 6), two No. 20 or No. 27 roll films
or two 20-exposure lengths of 35 mm. film can be developed
together.
When fitted with the intermediate film carrier, which
must be purchased separately, the tank will develop two
36-exposure lengths of 35 mm. film or up to four 20-exposure
lengths.
The main parts of the tank are made from black polystyrene. This is a plastic with excellent chemical-resisting
properties and with an attractive highly polished surfacebut it will melt if subjected to high temperatures. The

tank is ·not affected by any normal treatment but must
not be washed in very hot water or dried in an oven
or before a hot fire.
3

DEVELOPING A FILM IN THE
ROTO-TWO TANK
First of all , the spiral flanges of the film-holder must be set at the
correct width for the film you wish to develop.
No. 16 Roll Film, 2nd notch
No. ·20 Roll Film, 3rd notch
No. 27 Roll Film, 4th notch
35 mm. Film,
5th notch
16 mm . Film, lowest notch

.. .
.. .
. ..
...
...

600
570
425
340
200

cc.
cc.
cc.
cc.
cc.

(21 oz.)
(20 oz.)
(15 oz.)
(12 oz.)
(7 oz.)

Release the stainless steel spring,
' as shown in the illustration, and
then slide the upper flange al ong
the centre column of the filmholder unt il it engages in the
correct notch. The above table
shows which notch to use- and
also the volume of developer
which will be necessary to cover
the film.

The intermediate film carrier. Remove the top flange of
the film holder and thread one of
the plastic spacers on to the
centre column . Place the intermediate film carrier on top of this,
making sure that it is the right
way up . Place the second spacer
in position and replace the top
flange . The spring will now fit into the top notch on the column
and 600 cc. (21 oz.) of solution
will be re quired.
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LOADING THE FILM
This must be carried out in the dark . You can use a suitable safelight if you wish-but make sure that it is the right one for the film and
use it very carefully. Most modern films are panchromatic and it is
better to load these in complete darkness.
If you have a proper darkroom so much the better-but any room
or cupboard which can be made completely dark will serve the purpose.
You will find it easier to black-out a room after dark-and remember
that even the smallest ray of light may spoil your film.
If you are not familiar with loading spiral film-holders, practise in the
light with an old film or roll of negatives before attempting to load a
film in the dark .
Take the complete tank into the darkroom and then lay out the
various parts on a table or chair, so that you will be able to find them .
Check that the film-holder is set to the correct width.
Put out the light and then unroll your film . If it is a 35 mm . film
withdraw it carefully from the cassette and trim off the leader and the
" tail " with a pair of scissors ; also clip off the sharp corners. If it
is a roll film, break the seal and unroll the backing paper until you
come to the film . If it has a small piece of paper attached to its end,
tear this off. Separate the film from the paper, allowing it to roll up
as you do so. When you get to the end, peel off the strip of adhesive
tape by which it is attached to the backing paper.
Always handle films as far as possible by their edges. If you touch
the back of the film you will do no harm-but try to avoid touching the
sensitive emulsion side.

Straighten the end of the film by gently bending the first ~ inch back
against the curl. Then , holding the film-holder , as shown in the illustration,
feed the end of the film into the spiral grooves (under the two lugs).
Feed the film into the spiral by gently pushing it fo rward with the
right hand . If the film seems to catch and not to feed smoothly, try
tapping the end of the spiral on a hard surface.
Quite often the whole of the film can be loaded in this way, but if not,
the Rota-feed device can be used . Hold the film-holder as shown in
the right hand illustration above and rotate the two flanges bac kwards
and forwards alternately-applying pressure with first one thumb and
then the other to prevent the film slipping back. This is quite easy and
a little practice with an old film will soon show you how to do it.

The Groove Stops. These stops
are provide d for use when two films are
loaded into the spiral grooves, one after
the other, to prevent overlapping. They
can be pushed in or pulled out, as shown
in the diagram alongside.
When loading single No. 20, No. 27
or 20-exposure 35 mm. films, leave the
stops pressed in. The grooves are long
enough to take the whole length ..of film
before the stops are reached . -
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When loading No. 16 roll films, 36-exposure lengths of 35 mm. film
or long lengths of 16 mm. film, pull the stops out to clear the full length
of the grooves.
To develop two No. 20 or No. 27 roll films or two 20-exposure
lengths of 35 mm. film, pull out the stops and feed the first film right
to the centre of the spiral. Then push
in the stops behind the first film and
feed in the second .
When loading two 20-exposure lengths
of 35 mm. film, trim off the ends of the
film which have been used to secure it
to the cassette and camera spools. These
parts of the fi Im do not, of course,
carry exposures.
The first film cannot be fed right
to the centre by the Roto-Feed
method. In most cases, it will be
possible to work it to the centre by lightly gripping the outside of
the coil of film with one hand and rotating the spiral with the other.
Make sure that the outer end of the film is fed a full half-inch past
the mouth of the groove in both the top and bottom sections, otherwise
the film may come out during development.
Finally, place the film holder in the tank body-with the spring
uppermost-and screw the lid on firmly. There is no need to put the
sealing cap on at this stage and it will be quite safe to put on the light.

DEVELOPING THE FILM
Having obtained a suitable developer (see page 13 for advice regarding
Johnson developers) measure out the quantity recommended for the
particular film and check the temperature. The recommended temperature for most developers is 65°-70° F. Then look up the correct
developing time in the tables provided with the developer.
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Note the time on your watch-or set your darkroom clock if you
have one-and pour the developer into the tank through the funnel
in the lid . Pour in the solution in a continuous steady stream-but do
not pour it in so quickly that the central cup in the funnel overflows
and chokes the surrounding groove or the air will not be able to escape .

AGITATION
Thorough and regular agitation of the developer is very important.
The coils of the film are quite close together in the film holder and
unless the solution is kept on the move, the negative may not be evenly
developed. When using the Roto-Two Tank, what is known as
" occasional " agitation is quite sufficient and there is no need to
agitate continuously throughout development.
The easiest way to ensure that the film is evenly developed is by
using "inversion agitation" . When the developer has been poured
into the tank, press the sealing cap into position over the funnel in the
lid-and then make sure that the lid has been screwed on tightly.
The tank is now virtually watertight and can be turned upside
down-although, of course, this
should be done over a sink or a
pile of newspapers in case of
accidents.
Holding the tank as shown in
the illustration, turn it upside
down and wait until the developer
has stopped running into the lid .
Then turn it back again . Repeat
this half-a-dozen times at the
commencement of development
to dislodge any air bubbles which
may be adhering to the film-and
then agitate in the same way for a
bout 10 seconds (say 4 inversions)
at minute intervals throughout
development.
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At high temperatures, or if
the developing time is very
short (less than say 5 minutes)
agitation should be carried out
at intervals of about 30
seconds.
Alternatively a stirring rod
is provided, which can be used
to rotate the film-holder
during development, as shown
in the illustration . When
this is used the sealing cap is
not, of course, necessary.
Turn the rod in a clockwise
direction, briskly but not
violently, agitating for about
15 seconds at the commencement and then for I0 seconds
at intervals of about one
minute for the rest of the time.

TEMPERATURE CONTROL
The stirring rod is hollow and can be fitted with a spe.cial Polly
(Regd .) Thermometer-which can be purchased from the dealer who
supplied the tank.
When agitation is carried out using the stirring rod , this provides a
constant check on the temperature of the solution .
When using inversion agitation it is necessary to remove the sealing
cap in order to take the temperature.

FIXING THE FILM
When development is complete, remove the sealing cap (if necessary)
and pour the developer back into the measure . Do NOT remove the
lid of the tank at this stage.
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Next, give the film a brief rinse
by twice filling and emptying the
tank with clean water. Alternatively, you can use a stop bath
such as Pactum Chrome Stop Bath .
Note.-When using a water
rinse, not more than 2 or 3
minutes should elapse between
pouring out the developer and
pouring in the fixer ; prolonged
washing at this stage is unnecessary
and undesirable.
At this stage you should have
ready prepared the correct volume
of acid fixing solution (i.e. the
same volume as the developer) .
The temperature of the fixer
should also be about the same as
that of the developer.
Pour the fixing solution into the tank and agitate occasionally for
about 10 minutes. You can use either method of agitation and there
is no need to be too careful about the timing as long as the film is given
ample time to fix .

WASHING
When you have poured the fixer back into the measure, take off the
lid of the tank and wash the film . This is a very important part of the
process, so do not skimp it.
The film can be washed in the tank body by allowing a steady (not
violent) stream of water to run down the centre of the spiral. A more
efficient method is to use a Polly Washer for this purpose, but in either
case it is essential to empty the tank completely at regular intervals
(say every 3 minutes) throughout washing . If this is done the film will
be thoroughly washed after about half-an-hour.
10

Alternatively, the film holder
can be removed from the tank
body and placed in running water
for half-an-hour.
When running water is not
available the film should be
washed in about ten changes of
clean water-each of 3 minutes.
If, after washing, the film is
soaked for a minute or two in
water containing a few drops of
wetting agent 326, it will drain
and dry much more evenly and
quickly.

REMOVING THE
FILM
At this stage the chief consideration is to avoid damage to the
soft wet emulsion. Do not
attempt to pull the film out from
the slot into which it was loaded,
but use one of the following
methods. If the operation is
carried out with the spiral under
water the risk of damage will be
greatly reduced.
(a) Give the end of the film a
slight outward curve (see
illustration) in order to
lift it out of the grooves.
Then allow the filmholder to rotate between
the thumb and fingers of
the other hand, so that
II

the film winds off like cotton off a reel. When doing this
take care that the film is not damaged by the lugs on the
outside edges of the spiral flanges .
(b) Alternatively, stand the spiral upright on a flat surface, release
the spring and remove the upper flange completely-as shown
in the bottom illustration on page 11.
In either case, attach film clips to the ends of the film and hang it
up in a room which is fairly warm and as dust-free as possible. Make
sure it is really dry before taking it down ; leave it overnight if
convenient.

PREPARING FOR THE NEXT FILM
Always wash the tank thoroughly and dry it before putting it away.
Take particular care to remove all traces of hypo fixer from the lid by
rinsing it with clean water.
The lid of the Rota-Two tank can be dismantled to facilitate cleaning.
The central funnel and light traps are moulded from a single disc of
flexible plastic. This is held in place by six small pegs and you can
remove it quite easily by pressing with your fingers through the
central hole in the lid. You must, of course, replace it before using
the tank again.
Finally, wipe the tank with a soft, fluffless cloth .and leave it in a
warm place to dry , Do not dry the tank in an oven or over a
radiator as there is a risk of melting the plastic.

CHOICE OF CHEMICALS
The Rote-Two tank is very convenient and economical in use,
particularly when developing more than one film . Any of the Johnson
packed developers and fixers can be used, but the following are
particularly recommended :Johnson Universol Developer.-This is a concentrated liquid
M.Q . developer which gives clean, bright negatives suitable for contact
printing and can also be used to develop prints. For tank development
it is diluted with 15 parts of water.
Azol is a highly concentrated developer which is particularly suitable
for tank development, since it can be diluted with up to 60 parts of
wate r. It gives softer negatives than Universol and gives particularly
good results with slow and medium speed films. It is being increasingly
used by miniature camera enthusiasts for the development of the
latest types of extra fine grain 35 mm. films.
Johnson Fine Grain Developer.-A powder developer of the
M.Q . Borax type sold in packs to make 20 ozs. of solution . Keeps
well and gives bright negatives with medium fine grain . After use
the developer can be returned to the stock bottle until 5 or 6 rolls
of film have been developed.

Unitol.-A concentrated liquid fine grain developer which is particularly recommended when standard high quality negatives are
required with the minimum of trouble. When developing single films,
one ounce of the concentrate is diluted to the volume required and the
working strength solution is discarded after use. When developing
two No. 20 rolls of film or two 36-exposure lengths of 35 mm . film
together, two ounces of Unitol should be used-the developing time
being worked out according to the dilution . For example, 2 ounces of
Unitol diluted with water to 20 ounces is equivalent to a dilution of 10.

Unitol gives finer grain than Fine Grain
excellent results with all makes of film .

Developer and gives

Unitex is particularly recommended for the development of the
latest types of high-speed films-giving very clean negatives of excellent
gradation and combining fine grain with full emulsion speed.

Unitex is packed in powder form in convenient units each making
300 cc. (10! ozs.) of solution. The Unitex Pactum contains two
units, the larger size four units. Two of these units make 600 cc.
(21 ozs.) of developer, sufficient to fill the Roto-Two Tank.

FIXERS
Johnson Acid Fixing Salts and Fixadon (Acid Hardening Fixing
Powder) are both supplied in the form of a dry, free-flowing powder
which dissolves readily in water. Fix-Sol is a concentrated liquid acid
hardening fixer.
In each case the fixing time is about 10 minutes and 600 cc.
(21 ozs.) is sufficient to fix six No. 20 roll films , six 36-exposure lengths
of 35 mm . film or twelve No. 27 roll films .
Ultrafix is an ultra-rapid fixer based on ammonium thiosulphate.
The fixing time is about 2-3 minutes and 21 ozs. of the working
strength solution will fix at least 15 No. 20 roll films .

FERRANIACOLOR PROCESSING
The Roto-Two Tank is particularly suitable for the processing of
Ferraniacolor-and other types of colour films.
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It is economical in use, solutions can be poured in and out of the tank
very cleanly and rapidly and temperatures can be easily checked during
processing. A feature of the tank is that, when fitted with the intermediate film carrier, four 20-exposure 35 mm . Ferraniacolor films can
be developed together in 600 c.c. (21 ozs.) of each developer. When
films are developed singly, a maximum of three is recommended in
this volume.
During the processing of Ferraniacolor reversal films it is necessary
to expose the film to white light at one stage-the so-called "second
exposure."
The most effective
from the film holder.
hold it extended and
from a 100-watt pearl
side to the light for at

method of doing this is t0 withdraw the film
Having attached clips to both ends of the film,
move it backwards and forwards about one foot
lamp or 2k feet from a Photoflood . Expose each
least It minutes, i.e. at least three minutes in all.

After exposure the film must be replaced in the film-holder and
this can be done very easily and with the least risk of damage by
immersing both film and holder in clean cold water in a washing tank,
sink or large basin .
Since the film -holder of the Roto-Two Tank has transparent flanges,
it is possible, if preferred, to leave the film in the film-holder for
second exposure ; but since the light will reach the film obliquely,
considerably more exposure is required and a Photoflood lamp must
be used .
Expose each transparent end of the film-holder for three minutes
(for roll films) o r It minutes (for 35 mm. films) at 9 inches from a
Photoflood lamp. Immerse the film in water in a white bowl to avoid
damage by heat and do not work near the sink or taps unless the
lampholder is properly earthed .
When four 20-exposure 35 mm . films are being processed together
(using the intermediate film carrier), second exposure should be carried
out as recommended for roll films , i.e. each e!'ld of the film-holder
should be exposed for three minutes.
Full instructions are included in all Johnson Ferraniacolor Processing
Outfits.
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