
NOTES ATTACHED TO S.G. CIRCULAR No. 4 OF 1951
Reflex Printing And Photostat Work

The object of these notes is to help State Divisions to achieve and maintain good results in
Document Photography with an economic use of materials `and chemicals. It is essential that full
use be made of all chemicals,with no waste, if we are to avoid any hold - up in production, as
there is a critical shortage of sulphur and sulphur derivatives and some of the chemicals used in
developers and fixers are hard to get. Hypo (Sodium thiosulphate) is likely to be in short supply
and as a fixer there is no substitute for this chemical.

Reflex and Contact Photography.

The essentials for good results are :-

(a) A firm contact between the original and the sensitized paper over the whole of
the contact surfaces. The only consistant method of achieving this for larger
copies is by use of a vacuum frame with an exhaust pump.

(b) Even illumination of the copy and correct exposure.

The corect exposure from the illumination in use can be determined by making
a series of test exposures on strips of sensitized paper using a good black and
white original. Each strip should be developed in fresh developer for exactly
the same period using the same amount for agitation during development.
(Recommended times for development of prints are given below). The strips
should be fixed and washed. The strip showing the best result will give you the
correct exposure. First make the above tests to determine the correct exposure
when making a negative print and then repeat the test using a good negative to
make positive prints and determine the correct exposure when making
positives.

(c) Correct development

Good development depends firstly on the correct mixing of the developer.
When proprietary brands of developer are supplied in tins follow carefully the
instructions given on the tin label. Mixing your own developer the formula
recommended is as follows:-

Mentol (or Elon) 110 Grains

Sodium Sulphite (Crys.) 8 oz

or (Anny) 4 oz



Hydroquinone 1 oz. 40 grams

Sodium Carbonaate (Crys.) 14 pz

or (Anny) 5 pz

Potassium Bromide 40 grains

or stock solution 1 oz

Water to make 80 oz

For use dilute with an equal bulk of water.

It is essential that the chemicals be dissolved in the correct order if undesirable reactions are to be
avoided.The correct order is the one given in the formula. The Metol is dissolved first because it
is readily soluble in warm water but only slightly soluble in Sulphite solutions without alkali.
Make sure it is all dissolved and then add the Sodium Sulphite. This is dissolved next as it is the
preservative and must be in solution with the developing agents before the alkali is added to
avoid aerial oxidation and formation of coloured oxidation products. Then add the Hydroquinone
and when this is properly dissolved add the Sodium Carbonate and the Potassium Bromide. The
Potassium Bromide could be added at any stage as it has no action on the developing agents.(All
chemicals should be added a little at a time and stirred in to dissolve).

In other formulae which do not contain Metol the preservative (The Sulphite) is dissolved first,
then the developing agents, then after these are completely dissolves, the alkali.

If you have no scales which will weigh the precise amounts given in the formula, except as given
below, you must not guess the amount, for, although there is a great deal of latitude permissable
for paper development, to try to guess 40 grains usually results in a big waste of chemicals.
Using scales which will weigh to ¼ oz the following procedure will give a satisfactory developer
without waste. Metol - 110 Grains:- weigh a balanced ¼ oz (not enough to drop the chemical side
of the scale). Hydroquinone 1 oz, 40 grms. :- weigh 1 oz of chemical with just enough to
unbalance the scale so that it drops below the horizontal on the chemical side.Potassium Bromide
40 grains:- dissolve 1 oz of Potassium Bromide in 11 fluid oz of water and keep in a corked
bottle as a stock solution – then to each mixing of developer add 1 fluid oz Potassium Bromide
stock solution.

Developing
Time.

In the Head Office we find that using fresh developer mixed to the above
formula and also with ‘Photostat’ developer a paper negative is properly
develop in 45 seconds and a paper positive in 35 seconds. As the solution is
used it is necessary to increase the developing time and after about 30 prints



18" x 24" have been developed the time necessary has incerased to about 1
minute and after 60 prints size 18" x 24" have been deveoped time has
increased to from 1 ½ to 2 minutes. The developer is then exhausted and must
be replaced with a new solution. The above times a given, as a guide; it is not
intended that development should be carried out to a strict time schedule. The
time gvenfor fresh developer should be correct, then as the developer is used
the time necessary can be checked by visual development. Again the
development time will very slightly according to the temperature of the
developer and the amount of agitation during development.

Procedure With paper up to the full "Photostat" size of 18" x 24" the paper can be
immersed in the developer immediately after exposure. Put the sheet into the
developer face down and smooth over with the hands to enssure that the
solution flows along the whole surface quickly and evently.Than turn the paper
face up, keep the solutioin flowing across the paper and watch the
development. At the same time keep a check on development time. When
development is complete lift from the bath, let the surplus solution run off the
paper back to the bath and then immerse the print in the stop bath.

With paper larger than 18" x 24" it is necessary to wet the paper before
development, by immersing in clear water, so that the developer will flow
evenly over the surface without causing development marks.

Developer Life The formula given above will last 24 hours in an open tank, one month in a
stoppered bottle which is half full and three months in a stoppered bottle which
is full. We have no record of the life of "Photostat" developer in solution but a
similar life can be expected if cared for in the same way. So if you have only a
few prints to develop at a same time pour the solution into a bottle or bottles as
soon as possible after use and cork the bottle. Never leave developer in the dish
overnight - by doing so you waste chemicals.

One Gallon of developer mixed to the above formula or 12 prints of
"Photostat" developer will develope 60 prints 18" x 24"

(d) The Prints must properly fixed and washed

Correct fixing is essential to get good prints. It is necessary to remove all the
unchanged silver from the print – that is the silver salt which has not been
exposed to light. This removal is affected by the process of fixing and washing
and both are essential. The main fixing is agent is "Hypo" (Sodium
Thiosulphate) and its action is complex one. The silver salt are changed by the
hypo to silver Thiosulphate which is insuloble in water and the silver sulphate
is then changed by the hypo to complex sodium-silver salts which are soluble
in water. These soluble salts must be washed out of the paper. The Hypo then
has a two stage action on the silver salt in the paper and because of this there



must be a surplus amount of hypo in the solution above the amount necessary
to effect the first stage. When a fixing bath is becoming exhausted there is
enough hypo left to carry on fixing past the first stage in a reasonable working
time and some Silver Thiosulphate is left in the paper. This will not wash out
and this chemical is very unstable and will readily break up forming silver
sulphide which is black. This accounts for dark stains in prints which are not
properly fixed and washed. In a fixing bath Hypo is the essential and a solution
of hypo will fix a print without adding any other chemical but this is a wasteful
way to use hypo because the bath soon becomes unusable because oxidation
products carried forward from the developer colour the bath and objectionable
stains are likely to occour on the prints. Also development can continue for a
while in the fixing bath. To overcome this an Acid Fixing Bath is used which
remains colourless much longer. As most acids react with hypo to produce a
precipitate of sulphur and acid salt is used. Potassium Meta-bisulphite which
gives the necessary acidity without this precipitation. Because of the necessity
of long immersion in solutions and in water or washing is necessary to use a
hardening agent when films are developed to harden the gelatine which is
likely to swell during immersion and it is usual to combine the hardening agent
in the fixer making an Acid Hardening Fixer with a preserving agent, when
only paper prints are fixed as in State Division the Hardener is not necessary.
When supplied in prepared form as an acid hardening powder in tins it will be
used in the proportions given in the formula on the tin label for use in fixing
paper prints. This gives a fixer which is reasonably economical in the use of
hypo with a good fixing value. But when making up your own fixer from
suppplied chemicals the formula given below should be used. In this formula
the hardening agent has been omitted. The previous fixing formula supplied to
State Divisions contained Chrome Alum as a hardening agent. This is now left
out because solutions containing chroms alum do not keep well and if misused
or if not mixed with care they can cause green stains on the prints.

The use of a
Stop Bath

Until now the practice in State Divisions has been to develope the prints, rinse
in clear water and the fix and wash. This procedure is sound practice but it is
now proposed that the common practice should be that after development the
prints be given a rinse in an acid stop bath and then fixed and washed. The
reasons are as follows:- Development can only take place in an alkaling
solution and even though the prints are rinsed in water first some of the
alkaline developer will be carried forward into the fixer so that with every print
fixed some of the acid in the fixer will be neutralized and this will shorten the
life of the fixer. Also, though the stop bath does not in any way fix the print it
stops the development quickly thus allowing better development without risk
of over development.The most important reason, at present, is that the use of a
stop bath allows a more economical use of hypo.

Formula



Stop Bath Acetic Acid (Glacial) 4 oz.

Water 8 pints

This is sufficient for 80 prints 18" x 24". The bath must then be changed.

Fixer Hypo 21/2 Ibs

Potassium Meta – bisulphite 4 oz

Water 8 pints

Dissolve the hypo in warm and allow this solution to cool before adding the Potassium Meta –
bisulphite. Potassium Meta – bisulphite must not be dissolve in hot water as this chemical
decomposes if heated. Each print should be given a rinse in the acid stop bath for about 5
seconds. Then allow the surplus solution to drain back into the bath and place the print into the
fixer . After fixing for one minute in a fresh solution the print can be examined in a subdued
white light if desired but the print must then be returned into the fixing solution and the fixing
will not be completed in less than 5 minutes. It will not harm the print to leave it in the fixer
longer and after about 50 prints 18" x 24" have been fixed the minimum time necessary to be
sure that fixing is complete will have increased to 10 minutes.

Fixer Life One gallon of fixer mixed to the above formula, or one gallon of fixer
containing Kodak Hardening Power and mixed following the instructions given
on the tin label is sufficient to fix 80 prints size 18" x 24". Either fixer will last
for one week in an open bath, two weeks in a stoppered bottle, half full or three
months in a stoppered which is full.

Washing All chemicals must be cleared from the paper to complete the fixing. When the
washing facilities are good, such as with a good siphon print washer, the prints
must be washed for a least 20 minutes.When washing facilites are not so good
the prints must be washed longer. The main precaution is to ensure that the
water is changed several times during the washing of each print so that the
chemicals from the paper are carried away. It should be posible for all divisions
to arrange washing facilities with running water.

Photostat: Detail instructions for the operation of the camera are contained in the
Photostat Handbook, a copy of which is supplied with each camera. Follow
these instructions carefully. In optical reproduction process work the essential
for good results are:-



(a) Correct focussing of the image over the whole of the area.

(b) Correct exposure.

(c) Correct developing fixing and washing.

It is a wise precaution to have a periodic check on the focussing to see that the image is evenly
good over whole area of the print. An easy way to do this is to photography a rectangle of graph
paper 18" x 24" and check the measurements on the print. If the sides of the rectangle are
marked a, b, c, and d any distortion on the print will show where the copy board needs
adjustement to square it to the lens and prism. Again a half reduction of rectangle 36" x 48" will
give you a check over the full size of the copy-board.

The correct exposure for negatives and then for positives can be determined by test exposure
following the instructions given for contact prints, excepting that the smallests trips you can use
will be a half sheet. The instructions given for developing, fixing and washing contact prints
should be followed. To do this you must develop and fix away from the camera. If this is not
possible and you have to develope in the trays on the camera use either the fixer containing
Kodak Hardening Power or the following fixer.

Hypo 3 Ibs

Potassium Meta – sulphite 4 oz

Chrome Alum 2 oz

Water 8 pints

Mix the hypo and Potassium Meta – bisulphite as previously instructed using 6
pints of the water. Dissolve the Chrome Alum in the remaining 2 pints and add
last.

This fixer will only last one day and will fix about 50 prints 18" x 24". The life of the fixer is
shortened because developer is pulled into the fixer with each print and because of the addition of
chrome alum . When possible therefore, to save chemicals, the prints should be made in batches
of 50 a time. But it is very much better to develop and fix away from the camera, following the
previous instructions. This should be possible in all Divisions.

B. S. SMITH.
Cartographer,
Survey Department.


