BACK FOCUS

Journal of the Australian Photographic Collectors’ Society Inc
A16888V - ABN 55 567 464974

121

Contents

3 Editorial - camera repairs and collecting

6 Camera Repairs - a basic outline

1" Camera Repairs - tools and material

15 Box Cameras - the case for collecting them

16 Two Leica M repairs

19 Early Nikon Kodak DSLRs - Ross Alford

22 Service hint... Digital Sensor Cleaning

23 Camera Repairs - shutters - lenses

27 Voigtlander Fachkamera - the forgotten monorail
28 Leica llif curtain replacement - Brett Rogers

35 Zeiss Contarex - tales of repair and woe

40 Camera Repairs - a professional view - Andrew Korlaki
45 Photographic quality from Silver to bits and bytes
47 Katie had a Kodak

51 APCS Annual Report 2025-2026



The Australian Photographic Collectors’ Society Inc.

A16888V ABN 55 567 464 974

PRESIDENT: Rod Reynolds 0408 173662 VICE PRESIDENT: Ken Anderson (03) 94571985
SECRETARY: Kevin Saunders 0412 248 026 TREASURER: John Young (03) 97120413
COMMITTEE: Paul Ewins, Tom Marinov

Web Master:  Rod Reynolds  Library: Held at AMRA Hall.

The Australian Photographic Collectors’ Society Inc is incorporated in Victoria Australia, and has as its members,
people with similar interests in photography. Its Rules of Association contain its aims and purposes as “To foster the
collection, restoration and conservation of the apparatus, images and literature of photography from its beginning
until recent times, and to encourage the exchange of information about such items.”

Address all Society correspondence to: Kevin Saunders. Unit 2, 15 Queens Parade, GLEN IRIS, VICTORIA. 3146
AUSTRALIA, or by email to: secretary@apcsociety.com.au

Meetings are held at Australian Model Railway Association Hall. 92 Wills Street, Glen Iris, VICTORIA - Details of
meetings, markets, auctions and other event may be found on the APCS website: www.apcsociety.com.au

Society membership includes subscription to Back Focus: $50.00 per annum. See the APCS website for details.

Minuteman 10% Discount

BACK FOCUS

IS PROUDLY PRINTED BY

Press.

(a member of the APCS)

* Custom Graphic & Logo Design * Greeting Cards, Calendars, Magnets
* Business Cards & Stationery * Photocopying, Binding, Laminating

WE DESIGN, PRINT & PROMOTE ...YOUf

for APCS members

Simply mention this advert when
placing your order with us.

Offer does not apply to all products.

Minuteman Press Epping
92 Wedge Street Epping VIC 3076
(03) 9401 1955

* Flyers, Postcards, Brochures, Pamphlets = Posters, Pull Up Banners, Vinyl Banners
* Invitations, Tickets, Membership Cards * Personalised Promotional Products

epping@minutemanpress.com
minutemanpress.com/print-shop/epping

Back Focus is a periodical prepared and distributed by the Australian Photographic Collectors’ Society Inc. (APCS)
by post in hard copy to its Australian members and some other collecting societies as part of exchange programs. Back
Focus is also available in an electronic format on-line without restriction from the APCS website. ltems for publication
are solicited from any source but should be relevant to the purposes and aims of the Society. Text of proposed articles
should be in an electronically readable format and graphics including tables should be editable graphics such as JPG
with resoluion no less than 300dpi when prinited on an A4 page. All articles are subject to copyright by original authors
and publishers. Submissions are preferred in electronic form and may be sent by post to the Secretary or by email to
backfocus@apcsociety.com.au. Submissions are accepted for publication within Back Focus on the condition that
the APCS may give permission to reproduce any original Back Focus article by any Society of a non-profit type with
similar interests and aims to the APCS on application to the Secretary. A condition of reprint is that credit is given
to Back Focus and that a copy of the reprint is sent to the APCS.

BACK FOCUS No 121 CONTENTS

3 Editorial - camera repairs and collecting

6 Camera Repairs - a basic outline

11 Camera Repairs - tools and material

15 Box Cameras - the case for collecting them

16 Two Leica M repairs

19 Early Nikon Kodak DSLRs - Ross Alford

22 Service hint... Digital Sensor Cleaning

23 Camera Repairs - shutters - lenses

27 Voigtlander Fachkamera - the forgotten monorail
28 Leica llIf curtain replacement - Brett Rogers

35 Zeiss Contarex - tales of repair and woe

40 Camera Repairs - a professional view - Andrew Korlaki
45 Photographic quality from Silver to bits and bytes
47 Katie had a Kodak

51 APCS Annual Report 2025-2026

The Cover:

A significant part of this issue of Back Focus
is dedicated to repairing the cameras that are
in our collections. To do those repairs, it is
generally assumed that some background in
repair work and even some training is neces-
sary to avoid turning a camera into a pile of
disconnected parts that have little chance of
getting back together. While this is not a “train-
ing manual” it is hoped that what is printed in
these pages will give some confidence to per-
form simple repairs and with that confidence
growing, more complex and difficult work. The
cover image is a partly disassembled Leica M3
single stroke that needed a major repair to a
shutter blind - with more details from page 16.



Editorial - Camera Repairs and Collecting

Over the last decade there has been a significant downturn in the number of people that repair cameras pro-
fessionally, and parts that might be needed for such repairs are becoming hard if not impossible to find. To
counteract these trends, camera owners are choosing to do their own repairs — with varying degrees of success.
The result is an emerging world of different approaches, and this issue of Back Focus looks into what might be
needed to do this work, and it is logical that there will be a few examples of such successful attempts.

In the history of the magazine Back Focus and its pre-
decessors published by the APCS, there are more than a
thousand articles over the 50 years, but it may come as a
surprise to readers that there were only half a dozen articles
that had anything substantial to do with repairing cameras.
The implication is that within the activities of the Society,
camera repair was not high on the list of interests. There
was a bit about restoration but that was mostly cosmetic
and finding replacements for missing components.

It does not take too much thought to guess at why that
should be. In the film era, when repairs were needed, there
were substantial resources around the world associated
with warrantee repairs and resources to fix older cameras.
The people who did that work had a lifetime of experience
and they worked for organisations that made their business
from selling cameras and film, processing and generally the
support of that photographic world.

Thus there was a good chance that when repairs were
needed that there would be several local people in the busi-
ness of camera repairs to do the work — they were assumed
to have the experience and capabilities which was seen
as the best chance of doing a good job and restoring a
faulty shutter for example back to correct working condi-
tion. However that does not mean that members did not
repair cameras and some were known for technical ability
and may have been in the repair business in their working
careers.

But there was a negative side as well and the concept of
“amateur repairs” was not looked on very favourably, and in
the advertising of cameras, the expression “professionally
repaired” was seen as a significant positive.

But we are entering into a new era where organised
camera repair services are becoming rare, and owners of
faulty cameras are looking to doing their own work. Many
of those attempts are likely to result in failure as parts are
becoming very hard to find and in many cases the idea of
“donor cameras” is becoming very common. A problem
with that of course is that there are some parts that fail
commonly, and we end up with a row of faulty cameras all
waiting for a specific gear, or mirror etc.

As those rows of cameras mount up, there are occa-
sions when we hear talk of “making a bunch of new parts”
and while that should be a positive outcome, the fact that
those original parts fail is a pretty good indication that there
are fundamental issues with the original design, and the
logical implication is that a “new part” is most unlikely to
be reliable in the long term. Sometimes the faults are in
the “too-hard bin” — how many Zeiss lenses from the 1950-
1970 era are out there with element separation that CAN'T
be fixed?

But there are design issues that can’t be avoided. Any
camera that involves electronics is going to be a significant
problem — many of those “electronic parts” were exception-
ally complex, proprietary to the manufacturing company,

and it is very unlikely that they can be replaced — there are
time limits on the functioning of many semiconductors and
anything over 15-25 years old can be faulty — even if brand
“new” on the shelf, and the original manufacturing process
may well be such that any form of repair other than “system
replacement” was not contemplated.

But there are some fairly “standard” repairs... Aged
cameras with dried up lubrication, sticky shutters and “out of
adjustment issues” can usually be repaired by the CLA pro-
cess — Clean, Lubricate and Adjust — usually some form of
disassembly, cleaning, lubricating as part of a reassembily,
and then adjusting springs, shutter timing etc etc. In that
process, there are camera components like shutter blinds
that can be “remanufactured” sometimes using improved
materials, and there are individuals who have become very
good at that.

But can anyone just pull a Leica M3 apart and fix a
wonky shutter? Especially when original parts are not avail-
able to the general public? And here we run into a current
issue with some companies demanding that they are the
only ones that can do the work and restrict parts supply to
others — maybe for simple financial reasons but often with
some policy of maintaining a corporate image. The wider
subject of the “owners’ right to repair” is currently being
played out in legal circles around the world, and will prob-
ably apply to camera ownership some time in the future.

There are a great many cameras where the original
camera maker is no longer in business, no-one keeps any
spare parts, and the idea that a camera can be brought to a
condition where it is capable of taking a photo is so remote
that the item can really only exist as a non-functioning col-
lectible in a display. To that end, it is only the cosmetics that
need to be addressed, and as time progresses, that is more
likely to be the case.

There will be individuals that are into “retro photography”
and will get an old camera to work effectively, and getting
results from a camera made a Century ago may involve a
level of repair that is similar to restoring an old timepiece
like a watch or clock — where the original manufacture is
very similar to a specialist workshop job. But if the target
camera is from the 1990s involving a bunch of integrated
circuits controlled by a computer program in the camera,
and the camera BIOS is corrupted, there is not much that
you can do about it, especially if the internals of the camera
were never documented and the chips are surface mounted
on flexible ribbons — and are proprietary with no information
on their technical content.

Similarly, a point and shoot camera that relies on some
sort of IR RADAR ranging for the auto focus, light sensi-
tive cells to set the aperture and shutter is little more than
a paperweight when that does not turn on when asked.
There are components that ‘might’ be repaired like the
moving coil meter that is part of the light meter circuit — but
these don’t do well in the highly miniature form that we see
in cameras — yet if the repairer is good enough, they can
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fix hairsprings etc but when the coil goes open there is not
much that you can do about it.

Sometimes special tools are needed to get into cameras
but that is one area where there is interest and makers
do produce them. In some cases those tools are sim-
ple enough that they can be made in a reasonably well
equipped workshop. It should not come as a surprise that
you can readily get a set of wrenches from eBay that will
allow a Leica to be opened and worked on without fear of
damage. But finding a set for a Zeiss Contaflex from the
same era is not so easy — in fact there are a couple that you
have to fabricate to avoid damage, and you have to know
which screws are reverse threaded — not only the Contaflex
either — the delightful little Rollei 35 has a reverse thread
on the film advance lever that is sometimes broken when a
novice repairer makes the wrong assumption!

To return to the including of camera repair techniques
in Back Focus and earlier APCS publications, they are so
few and so early in the history of the APCS that they are
reproduced here as “5 restoration hints” such was the form
of camera repair 50 years ago:

Hint 1: One of the problems facing restorers is hiding
the scars of screw holes left when non-original attachments
have been removed. The method described here has been
found effective in greatly minimizing such holes in leather
covered cameras. Firstly, fill the hole in the camera body
with a small piece of wood cut to size and dipped in glue.
This must be pushed in so that it is flush with the surface
below the leather. If the body is metal, cover the hole with a
small piece of thin steel or aluminium. This is slipped under
the leather covering and glued into place. Next cut a small
circle of matching leather, just big enough to fill the hole.
Glue this in place pressing down the edges with an instru-
ment screwdriver to simulate the leather pattern. When dry
rub in some shoe polish or leather dressing.

Hint 2: Replacement ground glass can be quickly and
easily made by rubbing two pieces of glass together with
water soluble, auto valve grinding paste. Mix the paste with
sufficient water to allow it to spread evenly. More water and
paste can be added as needed and progress checked by
rinsing and drying the glass. Small hollows in the glass can
be treated by local rubbing. Old photographic plates are a
good source of suitable glass of the right thickness and are
often the right size as well. Remove any old emulsion by
soaking in household bleach for a few minutes.

Hint 3: Black nail enamel, purchased from stores that
sell stage make-up, can be used to touch up old black
enamelled cameras. Test first on an inconspicuous part of
the camera to ensure that the enamel is compatible with the
existing finish. Leave to dry for a few hours then rub down
gently with ultra fine wet and dry abrasive paper. Another
use for this enamel is to refill the black engraved names
and markings on some chromed cameras and lenses. The
enamel should be brushed into the impressions to fill them
and the surplus removed with a cloth moistened with sol-
vent. In some cases, the enamel can be removed while still
soft and in others it may prove better to allow the enamel
to dry first. The high gloss of the new paint can be reduced
by rubbing it gently with an abrasive such as toothpaste.

Hint 4: The small brass bristled brushes used for suede
shoes are useful for cleaning knurled knobs and milled rings
on chrome cameras and lenses. The part to be cleaned
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should be removed or the surrounding area protected by
masking tape. Make sure that any cleaning fluids that you
use are of a non-toxic nature.

Hint 5: Before despairing about that selenium cell expo-
sure meter that appears dead, try a little gentle pressure on
the light collecting cover of the cell. Sometimes the fault is
only a poor contact between the back of the cell and the flat
spring that completes the circuit. If this does not work, try
rubbing the plastic cover briskly with a silk cloth.

But these are not the functional repairs, CLA and broken
components issues that we are encountering commonly
today. What we are witnessing now may be a new era in
camera collecting, where functionality may be a key issue
in a hobby world where most displays are just for “looking
at”. And in particular, a very special section of camera col-
lecting — early digital cameras — where not only does the
camera have to work properly but the associated storage
media and even the computers have to work as well — and
quite frankly — most of those are way beyond their “use-
by date” — and technology obsolescence becomes a major
and even a determining issue — and that is not .going to get
any easier as time goes by.

But what about other articles in Back Focus that deal
with repairing cameras? Other than the restoration hints
there is only one significant article and that is a recent one
on total rebuilds of Thornton Pickard blind shutters a couple
of years ago. There is a lot of evidence that collectors do
their own repairs — unfortunately they are often not suc-
cessful if the aim is a working camera — maybe more to
do with display items and we have seen several come up
for auction that have been “glued” in an open condition or
have bellows that are so stiff that they simply don’t close
properly.

Camera repairs in the future

This edition of Back Focus aims to change that situation.
There are many cameras that need repairs and now so few
people that are in the business of repairing them. This is
a trend around the World and we see a lot of examples on
YouTube of how to go about repairs. Not all are very suc-
cessful and there is a mixture of professional approaches
and very amateur attempts. In compiling this edition, a sub-
theme emerges around “what not to do” and we can all
learn from that.

There are individuals that are in the business of “repair-
ing cameras”, and some of those came from the major
organisations that used to do it as a warrantee service. But
it is also evident that many of those “repair people” are from
the older generation, and as they retire then it is likely that
the repair of collected cameras will eventually be done by
the enthusiasts that collect them. Of course for cameras
made in the 19th and early 20th Century, that has been the
case for many years.

While it might be tempting to produce a general instruc-
tion manual on “how to repair your camera”, that subject
is so wide that there is more than a chance that multiple
books would be required to cover all contingencies. Not
only are there a great many manufacturers in the history
of cameras, each having their own approaches to device
service, but individual models also need their own special
approaches. And further, a great many repairs can be
accomplished without going into complete disassembly, but



that also indicates that a great deal of experience is needed
to identify just what would be useful in writing such a book
that might for example only deal with the most common
problems. And of course, without any sort of standardised
training for novice camera repairers, individuals will develop
their own approaches and methods which are very likely to
be influenced by their own backgrounds — and maybe those
who did repair work in other than cameras may well have a
head-start over those with no such experience.

But there are several sides to repairing cameras... A
good many repairs will be done to address the ravages of
time and wear, but so many repairs will be attempted to deal
with the results of physical damage from drops and maybe
improper operation. As any experienced repair person will
also mention, a lot of repairs are about fixing problems that
“some well meaning amateur has inflicted on the camera”.

A complete approach to dealing with every situation is
beyond this issue of Back Focus. However it does include
a few yarns that detail some successful repairs that may
give readers confidence to have a go at turning a pretty
display piece into a working camera.

Repairability

A recurring matter around camera repairs is “can the
camera be repaired”, and ultimately the key issue will be
answered inside another question — “Was the design of the
camera such that repairs were contemplated”, and a fur-
ther question around failure modes and what needs to be
replaced or “fixed” and whether any support is provided by
the makers or third party suppliers.

Ultimately, the repair effort should be commensurate
with the value of the repaired item compared with the cost
of a replacement item. Almost at the top of the “problem
list” is that there are cameras that are renowned for fail-
ure, and when that involves the failure of a mechanical or
electrical component then there is more than a chance that
replacing those components will only lead to another failure
in the future.

The camera trade is full of update stories: For example,
when a camera is returned to a manufacturer for ser-
vice — the opportunity is taken to “update the failed part”
or something similar. That returned camera is then likely
to have a longer life, but the same camera repaired by a
non-factory, using parts from a donor camera is likely to
fail again in less than the original service time. Logically,
the difference between two such cameras — the factory
repaired one, and the backyard or amateur repaired one —
is likely to be significant.

And there is another reality in the history of cam-
era repairs. New cameras were covered by warrantee
clauses and quite often, the cameras that did fail and went
back to the authorised repair centres were updated with
new mechanical parts with sometimes significant design
changes. There have also been cases where a significant
fault in a camera design is rectified in some extended war-
rantee — years after the end of the official warrantee, and
one can only guess that the motivation for that sort of ser-
vice has a lot to do with the maintenance of the image of
the manufacturer’s name.

Occasionally, the only path is the replacement of the
camera with a completely new unit — and this Editor recalls
sending a very faulty camera back to the manufacturer

— and the only original part of the returned and “repaired”
camera was the baseplate with the serial number on it!

If this issue of Back Focus prompts a story about a repair,
especially a repair done by the owner/collector, maybe that
story could be written up and submitted for a future issue of
Back Focus. It does not have to be a polished presentation
- just an outline and a couple of photos can be turned into
a full article as part of the editorial process.

Editorial Extra - A Kodak Theme

When collecting cameras it is impossible to avoid the
presence of the Eastman Kodak organisation - yet the his-
tory of Kodak (if only just its name) is as complicated as
many modern organisations and is outstaning as a name
that has survived nearly 140 years. So much has been writ-
ten about its successes but mostly its failures as it comes to
grips with technology change. Yetin the background, even
those areas of business failure are peppered with individual
stories of success.

And if you go looking for major advances in just about
every facet of photography and image managment, the
Kodak name is ever present. Kodak manufactured in a
huge number of countries, they were at the top of the tree in
film manufacture, they made an almost countless number
of camera models, they serviced just about all levels of the
image industry, they owned nearly all the patents in digital
imaging, some of the most important lens improvements
had the name, and so the list goes on.

And just when we thought that the name had faded, it
jumps out again very successfully - most recently in the
release and marketing of new-generation film cameras
satisfying a social media demand for a modern point-and-
shoot camera that has been taken up by a new generation
of photographers in the Asian communities.

In compiling this issue of Back Focus, a couple of arti-
cles emerged that seemed to be all about collectable Kodak
cameras. As usual, when a collector starts looking for infor-
mation about a camera, a lot more will commonly emerge,
and as the years pass and more information turns up then
each story gains momentum, and what started out as a
story about a historical or collectable camera turns into a
much bigger story about a whole genre.

Such is the case for the article by Ross Alford on the
early professional digital cameras that were jointly assem-
bled with Kodak modifying older film cameras by other
manufacturers - putting digital backs on them - and what
might be though of as a marketed prototype turns into
a quanitity of cameras that became the basis of a lot of
collections.

The early days of Kodak were notable for a couple of
things - the commercialisation of accessible film and the
simplest of cameras that effectively brought photography
to the masses, and an extended article originally by Leigh
Harris on Box Cameras is also in this issue.

While searching the back issues | noticed a print of a
bit of sheet music simply titled “Katie had a Kodak” with-
out much detail - so | went on an informaiton hunt and the
result is also in this issue with its history, with the score
being brought up to date for your entertainment - another
part of the Kodak story, with a bit of intrigue about what it
all meant...
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Camera Repairs - a basic outline

“I have this old camera but it does not seem to work. How much would it cost to get it repaired and then how do
I sell it?” This is a plea that seems to be common today and there are reasons why there are so many potential
answers. The subject of “repairs” is of course not restricted to cameras and virtually everything that we use is
subject to wear and tear and ultimately may fail to do what they are supposed to do. Sometimes we need the
items to be working again but sometimes we only need them to be cosmetically acceptable.

However we also need to be realistic. Cameras that
were made 150 years ago were made by carpenters and
metalworkers usually with primitive tools although by the
time that cameras were being made in large quantities
under factory conditions, the tools of the industrial revolu-
tion were being applied. But even then there were skills
that are just as viable today at the leading edge — watch-
makers made shutters — opticians made lenses — specialist
decorators were making varnishes — and chemists made
the chemicals that were used for processing. In the back-
ground there were specialist manufacturers that exploited
the skills of fitters and turners who could “do anything on
a lathe”, and other skills that are taken for granted in a
modern factory — or are they? Even those factories have
changed especially in the modern world of computer aided
design and manufacture and many of the older skills have
been lost.

The idea of a modern worker being able to replicate
a century-old process raises a very important point — the
methods and practices of today are not the same as those
of a century ago: Modern acrylic finishes have largely
replaced French Polish, and CNC lathes have replaced
jobbing lathes and capstan lathes etc. And a Century ago,
those that did the work were almost certainly the product
of the apprenticeships of the day. Certainly there are craft-
speople today who can use the old tools and do a good job,
but they are few and far between, and there are significant
skill differences between a hobbyist and a craftsperson with
a lifetime of experience.

It is possible that the people who are capable of repair-
ing a camera might be the last bastion of a wide range
of basic skills that belonged to a century ago. All this is
another way of saying that in order to do a lot of camera
repairs, you have to be prepared to learn a lot of new skills
and that might not come instantly. Unfortunately with “ama-
teur repairs” we also get examples of gross damage and
the second-hand tables and auction lots are full of exam-
ples of “what not to do” — sometimes amusing but more
often rather sad.

Camera owners have many perspectives and even the
definition of a “repaired camera” is far from simple.... Many
Leicaphiles want the items in their collections to be “as new”
with extreme examples of needing the item to be in the orig-
inal sealed box — probably a ridiculous idea as such an item
from, say 1935, is most unlikely to work correctly if opened
— and they might also go to the extreme of taking an X-Ray
photo of the box to prove that there is a camera in there!
Another collector does not get concerned about pinholes
in the curtains or stuck timing as they are more concerned
about who owned the camera originally or where it was
used. But someone else might want the camera to work
well enough to produce negatives with the “look and feel”
of images taken when the camera was “new”. | single out
the Leicaphile group as they are probably the most numer-
ous in camera collecting circles and have widely varying
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attitudes towards the items. | have personally encountered
a Leicaphile who rejected a “perfect M3” because the lead
seal was not present, but was willing to accept another with
what looked like the original seal but with a curtain that
looked as if it had been “fixed” with some sort of paint. At
the other extreme, particularly where examples are very
rare, a collector is happy to own even part of a camera in
spite of the fact that it will never be able to take a photo,
at least not without a lot of trouble, as the film is no longer
made, its shutter is irrevocably frozen, or it is structurally
incomplete. And there was a large collection of wood and
brass cameras whose owner thought would look better if
they were refinished with a modern plastic-based lacquer —
they were shiny and the scratches had been covered over
but the value of the items was seriously degraded as any
sort of proper restoration was now made much more dif-
ficult by the presence of the modern finish that had been
applied. But these are only examples of the complexity of
the general subject of camera repairs.

There was a time when civilisation was well endow-
ered with individuals and organisations that provided repair
services, and a “camera repair” was dealt with easily. But
those days are largely gone for a number of reasons.
Maybe the most significant is that with increasing technol-
ogy, the cost of repairs has risen steeply in comparison
with the cost of replacement — further complicated by the
reality that new items usually have better performance and/
or new features that encourage replacement. That real-
ity has produced a consequential effect — the “old school
camera technicians” have aged, replacement parts for
older cameras are no longer available, and the demand for
such repairs has diminished — except for one very important
category to which the APCS is aimed... We collect those
old cameras and many of us have a desire to keep them
maintained in some sort of working condition, some level
of cosmetic condition or some other ideal that makes those
items desirable.

Then along comes some concept like “retro photogra-
phy” where the idea of making wet-plate photographs, or
even polaroids (extremes of complexity) create a demand
for repairs to existing equipment or even the manufacture
of equipment replicating the old items, and we struggle to
come to grips with how to do it... We have to deal with
worn cameras that are sometimes 150 years old, include
batteries that are now considered hazardous, and where
the cameras were fundamentally flawed and were barely
working when brand new. And sometimes there is no
reasonable possibility of repair when, for example, a fully
automatic camera made at the end of the 20th Century
includes a dedicated computing chip that was only made
for that model and cannot be replicated — even a “brand
new spare” on the shelf, maybe marketed as NOS (New
Old Stock) will be faulty.

Then there are the “collectable oddities” often caught up
in technology change — and | quote an example of a Kodak



DCS460 camera — one of the most expensive digital cam-
eras ever produced — the stuff of magazine articles back 30
years ago promising exceptional digital images of 6MPixel!
You might have one in perfect condition and have “remanu-
factured a battery” for it. You might even have found a
PCMCIA memory card for it — but to use it you really need
to find an old computer with the 27-pin SCSI interface with
an operating system that allows you to view an image via
the dedicated software. When you have done all that and
take an image with it — so what? — you could have taken a
much better image with any mobile phone! But if you col-
lect old digital cameras then this one only needs to exist in
your collection, and a repair may be no more than some
cosmetic correction.

Of course the general subject of repairs to technology
items is far wider than cameras and the associated issues
are just as complex, be the items almost anything that runs
on electricity or combustion fuel or as a result of manual
operation like clocks and watches. And there are many
sub-subjects that are caught up in technology change espe-
cially when the “original technology” had something wrong
with it. | cite the example of the grease that was used to
lubricate the helices in some Zeiss Contarex lenses, where
that original lubricant can lead to permanent destruction of
the focusing mechanism and it has to be cleaned out and
replaced with a modern lubricant that was not even contem-
plated at the time the lens was designed and made — more
on that in the article on repairs to Zeiss Contarex cameras.

But there are a few concepts and principles that can be
observed in virtually all repairs that are worth summarising,
potentially indicating what may be needed to accomplish a
successful repair.

Renovation or Restoration?

Two terms that are often used interchangeably and are
often confused — but it is probably not particularly important
for most repair work. Most definitions hold that renovation
is bringing an item up to a condition that is typical of a new
manufacture often including new features, whilst restoration
is making good features that have deteriorated so that the
item is like it was when it was new. Unless a camera is a
very recent one then most if not all repairs will be restora-
tion. A new faulty camera may be renovated by replacing a
faulty part with a later version or even updating the software
to “bring it up to date” — and such renovation can make a
substantial difference to the performance of a new cam-
era. That idea is far from new and | can recall doing a
firmware update to an old Kodak digital camera back at
the end of the 20th Century that improved its performance
dramatically — facilitated of course by the introduction of
computerisation to virtually all new technology. Often this
is a part of planned maintenance, even if not triggered by
some failure.

Normal maintenance

There are items that should be maintained as part of
their normal use — most of us give the cars that we drive a
“grease and oil change” on a regular basis which might also
highlight some items that wear and need change when they
get to some specific level of use. But those old mechanical
cameras also need a grease and oil change — often trig-
gered by a sticky shutter — but when that is done — in the
vernacular called a “CLA” — Clean, Lubricate and Adjust
— we discover that some deterioration like the strength of

springs and bearing wear mean that the camera, while
working to some extent, can’t be brought back to new cal-
ibration. We put up with that most of the time, but it is
emerging that when full repair services are available, then
the “CLA” means rather more when newly manufactured
components are installed — and that can be very expensive
although there is a further issue that has to be considered.
“Is the cost of a full factory CLA on and old Leica justified?”
If you want an older camera to shoot 35mm film then a CLA
is likely to cost rather more than the equivalent cost of a
new camera today, but might have a greater prospect of
another 50 years of service in the case of the older camera.

Technology and the bounds of performance
and “repairability”

Due to technical obsolescence and the limited lifetime
that can be achieved with modern consumer-grade elec-
tronics, no-one really expects a new digital camera to be
still working in 50 years. “Innovative technology” has been
a feature of new cameras throughout their history, and the
aim has been a continuous push towards higher resolution,
higher sensitivities, more automation, more features. As
the industry is in the middle of maybe the fastest develop-
ments in photography, those features and changes are all
around us and the changes in the past tend to be forgotten.
It is a matter of perspective. But technology is relevant
when a camera fails, and any repair has to be contemplated
with respect to the “technology of the day” when the camera
was made. But technology does get out of step and can
confuse outcomes: A camera that was made 125 years
ago when orthochromatic plates and film with a maximum
speed of about 6 ASA in today’s measurement systems is
used today, we might have panchromatic film or even colour
film with sensitivities that are a lot higher, and hence subject
to light leaks, loss of resolution due to lens performance
with the different emulsions. “Repairs” might also demand
design changes to achieve comparable quality prints.

However when an older camera fails, it is likely to be the
result of some mechanical failure, or inadequate lubrication
or simple deterioration that can be addressed by simple
cleaning. In those cases, we don’t need new parts, even if
that would be nice, and in a few cases, a competent techni-
cian might have the ability to manufacture a new part and
in a special case, replace a shutter curtain with some new
material. It may not be an easy job and may require some
special tools to gain access but it can be done — often in a
small workshop — in a similar way to the general subject of
repairs to watches where a watchmaker might be able to
obtain new spare parts for a popular model or from a “donor
watch” but also might reach for the lathe and “topping tool”
to manufacture a new gear wheel from raw material. | am
often surprised by the number of times that | have to resort
to a large machine lathe or a jeweller’s lathe when fixing
some cameras. But there is a generational downside to
thatas well... “Back in my day” | worked in a machine shop
where those tools were the norm — today with CNC manu-
facturing there are not too many fitters and turners who can
drive a lathe — and the lathes that are out there are often
long overdue for their own “CLA” to keep them capable of
micro work. But it can be done and is part of the fun of
repairing old cameras.

Similar situations arise in the maintenance of wood and
brass cameras. Woodworking skills are essential for fine
work and only specialist workers are skilled in the art of
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“French Polishing” and the “Scientific Varnish” that was
common on anything brass a century ago. This is an area
where a lot of damage has been done during modern repair
attempts, and very often a willingness to do things quickly
using modern tools, sanding rather than scraping, and the
liberal application of modern plastic coatings.

The technology of repairs — mechanical era

A very wide subject — most commonly thought of today
as some level of computerisation, film type, chemistry etc,
but it is just as easily thought of as referring to the expertise
of those doing the work and the processes that they used.
150 years ago virtually all camera makers were carpen-
ters and used the same processes as they used for cabinet
making. Itis logical then to resort to a cabinet maker when
repairing a wood and brass camera. But is that still viable
as the cabinet makers of today are almost always differ-
ent from those of the late 19th Century. For the cameras
we need the expertise of choosing wood types (and finding
them most of the time), appropriate use of hide glue rather
than CA glue, and appropriate wood screws rather than the
modern self-tappers. There is a fundamental idea here —
that since those cameras were made individually then we
should be able to do the same today. But we can’t ignore
the fact that the people who made those cameras had years
of apprentice training/work and were using the learned skills
every day often for longer than 8 hours a day! No wonder
those dovetailed joints are so accurate, the inlaid brass is
so perfect and the corners are so exact. However the tools
that they used wore out and were abandoned years ago...
Some of the necessary skills are still out there in specialist
craft areas but you have to go looking for them and there
is almost always some need for specialist development. A
good example would be the need for heat treatment for the
springs that are in some of the shutters. The main spring
in a Synchro-Compur shutter may break or weaken and
experience shows that replacing it with new material may
not be possible until someone comes up with a satisfactory
way of making a new one — there is no escaping the fact
that even an original spring had design flaws as they are
breaking and going weak now after half a century or more.
Manual heat treatment — annealing, hardening and temper-
ing — using flame and quenching is a critical art, but can be
facilitated by using an electric furnace, but where do you
get the raw steel with the controlled Carbon content today?
And even if you can find someone to sell you some CK1055
(a high carbon steel wire stock), how sure can you be that
it is at the necessary quality level to replicate what those
shutter makers used back in the day?

The technology of repairs — electrical era

From the 1930s and in a couple of rare cases a bit
before that, the use of electricity in cameras was restricted
to light meters involving Selenium cells that generated their
own electricity and from about 1960 the Cadmium Sulphide
cell and eventually semiconductor devices with an associ-
ated battery to generate a current that was proportional to
the light level and was displayed on some sort of meter.
Those voltages and currents were low but batteries leak
and result in all sorts of destruction to sensitive mechanical
parts and the super-fine wires and springs that are in those
meters. When that all goes wrong, repairs can get very
involved, and the camera repair process becomes the art
and practice of an instrument technician who is a “mixture”
of being an electronics expert and a watch-maker. When
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that leaking battery gets into the insulated wires in a cam-
era, they may have to be replaced, the corroded battery
contacts have to be cleaned and protected from further
corrosion, and some of those corrosive gases can get into
the rest of the camera causing damage to the surface of
gear wheels etc. And there is a major health issue as well,
at the beginning of the era, the actual voltage in the cam-
era was critical to meter accuracy and that was achieved
using Mercury cells — through to about 1970 — and many
old cameras are found with these cells in a corroded condi-
tion along with the damage that they cause. Sometimes
it is so bad that the whole camera should be packed in a
sealed plastic bag and treated as hazardous waste. lItis
not uncommon that much older equipment that has been
stored in darkrooms where corrosive chemicals have been
used is similarly dangerous and should be treated the same
way. Repair of these items is probably in two parts — cor-
recting the damage and modifications to make use of new
battery types, and when those light sensitive cells go faulty,
the probability of repair is highly dependent on the avail-
ability of replacement parts. Rather too often it is easier
to abandon the internal measurement system and use an
external light meter — maybe one that is an application on
your mobile phone!

The technology of repairs — electronic era

The electronic era started around 1975 with the automa-
tion of shutter operation linked to light meters, auto-focus
etc etc, and eventually the digitisation that started in the
1990s. That era also had its own technology change
sequence starting with dedicated functions held in fairly
simple chips right though to extensive use of computer
technology “in-camera” and eventually “image processing”
that could correct errors in lenses, and provide levels of
image manipulation. Repairing cameras at that technology
is a whole new ball-game requiring a new thinking process
— a camera may refuse to turn on although there might be
nothing wrong with the camera body but it can’t get the
“right data” from the lens that is plugged into it — and that
lens might have its own internal computer as well.

This era has to include its own failure modes, and there
are so many of them that only the most addressable are
likely to be contemplated as “camera repairs’. Dust con-
tamination of the sensor has to be addressed by cleaning
with specialised processes, damage to internal circuitry
poses often insurmountable opportunities to remedy, and
technical shortfalls may by more a matter of “updating the
internal BIOS” than any sort of mechanical repairs. An acci-
dental drop of such a camera has to be addressed rather
carefully and very often rectification is beyond analysis —
and total replacement with a new device is the only option.
Further, and this is becoming more evident with time, many
new cameras and related devices are built with no intent
that they are repairable or even “openable” to gain access.
This is not a particularly new issue as service philoso-
phy over the years has moved from “component level” to
“device level” and “unit level”.

There are other issues as well. A current argument
(2026) is around the matter of “right to repair” with some
manufacturers denying the right of product owners and
even “third-party repairers” to have access to replacement
parts. In the camera world, examples of “only manufac-
turer-trained technicians” having access to maintenance
manuals, repair processes and tools has been a major



issue for at least 60 years in some cases. Sometimes this
has been with good reason, but individuals are finding ways
to get around the problems — very often driven by the very
high repair fees charged by the original providers. This has
become a very emotive issue outside the camera-repair
world that some countries have raised the issue to national
legislation and the move is towards removing those philo-
sophic beliefs held by the manufacturers, and forcing them
to change towards others doing repair and service work.
The effects are being felt in the automotive world at present
but are likely to transfer across to items like cameras as
well, especially as those that do have access to “manufac-
turer data” seem to be making it available more generally
on-line.

Does this move towards “user repairs” make it more
viable as a way of fixing a faulty camera? Time will tell, but
one general detail is evident — those individuals who are
successful in repairing otherwise restricted technologies
are discovering ways of getting around those restrictions
and are also discovering improvements that can be made
to the original items. Some of those repairers are becom-
ing highly inventive, especially when it comes to making
repairs that are necessary because of inadequate design
and manufacture in the original.

Can we be specific on approaches to servicing mod-
ern digital cameras? Other that a few generalities, every
repair is either specific to a design flaw, or damage through
physical events like “dropping”, or failure in time within the
electronics and computerisation that are so common today.
In particular, electronic components do have a restricted
lifetime that is strongly affected by temperature and humid-
ity. Much has been written on this subject in the technical
world, and transferring that in summary to cameras is prob-
lematic. Most electronic components have a working life
of 15 to 25 years at best and there is a base “failure rate”
throughout those lives that is the subject of manufactur-
ing standards and techniques. Quality costs money and
some manufacturers clearly must be observing planned
obsolescence. An obvious example is the quality of a cam-
era that is inside a mobile phone as that device is going to
be discarded when the mobile phone interface changes.
As those practices move from the current 4G to 5G and
beyond, the phones and their inbuilt camera are going to
be discarded — is there any point in making that camera so
that it lasts for more than about 7 years? And it turns out
that is also about the life of the battery in that phone, and
indeed the technology of transferring camera images from
the phone to another computer so that they can be viewed
and processed. After 7 years, and maybe a lot less, that
whole device is going to be discarded. That philosophy or
practice is very evident in a great many stand-alone cam-
eras that rely on proprietary rechargeable batteries and
memory storage — they have defined “end-of-life” features
where they become items to observe but not items to use.

Finding Good Advice

So for cameras that might be repaired, there are learn-
ing paths that are available. For the casual — amateur
— repairer of cameras there is a new training tool — the
internet and in particular the examples that are available
on YouTube. Common repairs including some quite com-
plicated ones can be viewed in detail from those resources
and are often enough sufficient to show how it is done. But
those instructions are also the subject for some serious

warnings if good outcomes are essential. The repair indus-
try is full of stories about how hobby and amateur attempts
to do precision repairs end up as disasters. In the case of
camera repairs — restorations in particular — an imperfect
camera is often worth more than the same camera that has
been “repaired”. When attempting repairs there are usually
several ways of doing the job... The “Factory Way” treats
the job as part of the manufacturing process and often is
facilitated by people having those trained skills and access
to genuine spare parts. The “Accepted Way” may have
emerged as a result of similar repairs and is often an in-
house process that might be assisted via technical notes etc
issued by a manufacturer, but might use third-party parts.
The “Technician Way” may exist where a specific technician
learns through practice and experience to achieve a good
result with minimum effort. And the “Enthusiast Way” might
happen because that person only sees a particular problem
once and was successful. Those ways are not in any par-
ticular order as some technicians are very good at doing
things once and may even arrive at solutions that are better
than the “genuine factory process”, but there can be a lot of
luck in relying on that and what might be a good lubrication
change might become disastrous when the adopted solu-
tion goes sour in a year or so.

YouTube examples show that the processes included
are not as complete as they might be. | recently observed
the stripping and cleaning of a particular Nikon lens
renowned for helical thread lubrication failure. According
to the video it was successful and seemed to work, but on
critical examination there were several questionable steps
in the description with one matter of alignment being left to
luck on the reassembly. But a couple of those steps would
have benefited from practiced operations in separating heli-
coids and some new lubrication was specified as “I have
found this to be satisfactory in the past” without reference to
what was specified by Nikon. Now the original Nikon lubri-
cation had failed so replacing that with the original would
not be a good idea. | was not impressed by the specifica-
tion of the grease that the YouTuber had suggested, but |
note that the “Aluminium helical industry” has switched to a
new generation of “Lithium-PTFE” hybrid made specifically
for the optical and Instrument users — under the trade-name
of HELIMAX-XP — now available fairly easily in NGLI#1
grade and it seems to be the universal fix for Aluminium
helicoids today. However being Lithium, any remnants of
older greases, particularly Molybdenum Disulphide, needs
to be removed first. Similarly, the world seems to be in love
with CA (Cyano Acrylate or super glue) — but care is needed
as there are several types and its use is not always reliable.

Understanding the approach to repairs

There is no single universal way to approach a repair,
and if a dozen individuals who do repairs are asked about
their method, it is highly likely that you will get a dozen
answers that are significantly different. Just why this should
be so is hidden in the way that people learned to do repair
work. Some have formal training often in the environment
of a particular camera maker, some started doing warran-
tee work, some started doing shutter repairs, some started
cleaning lenses, and so the list continues. And there are
some cameras that “always” have the same faults, maybe
arising from design shortfalls, maybe from a particular type
of wear in use, and maybe only after they have aged so
much that materials etc have started to fail.
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If you consider the multiple fault scenarios that the
above suggests then there could be hundreds of fault
modes to consider. But an observer might also note that
“shutter faults are the most common” but then have to admit
that there are huge numbers of shutter types and imple-
mentations, and each of those may need its own approach
to deal with the issue.

The camera technician that is doing this sort of work
all the time will of course become very familiar with what
is going on and how best to address problems, but for the
“occasional repairperson”, there might have to be a more
inclusive process.

This is an area where the ability of an individual to deter-
mine the right way to do things is probably important, and
| can do little more than make some observations (I spent
several years as a domestic serviceman in my junior years).
My approach was always to determine what was necessary
to repair a worn or damaged item or feature but maybe
more importantly to determine and resolve what caused the
problem in the first place. In many cases, specialisation is
key.

Would you ask your car service centre to repair your
mechanical watch? OK, that is extreme but they are both
mechanical items, both need cleaning, adjustment and
lubricating, so what is the difference? Maybe there isn’t
as | know a couple of car mechanics that can also repair
cameras — and maybe more could probably would fix at
least a clock if asked! However when those technologies
divide — say towards digital cameras — then the differences
become more significant and the toolset becomes very dif-
ferent. Ultimately — like the camera in your mobile phone
— it has gone down a technology path that is nothing like
the technology in a car.

There is another rule from my days as a Radio and TV
serviceman — if you can’t work out what is needed in 5 min-
utes then it is probably time to call for help. The concept
here is that you can do a lot of damage through experi-
mentation and probably disassembly processes that are
not needed. There are plenty of sober jokes about fixing
things — like a fee for hitting something with a hammer — it
is not the fee for the performance that is relevant to the fix
but knowing where to hit and how hard to hit. And at the
other end of the spectrum, most repair industries are full of
often humorous stories about what people do to appliances
to “fix them”.

At a major risk of suggesting inappropriate repair paths,
the following is an approach that attempts to be universal:

Identify the fault or problem: Simple obser-
vation — does the shutter fire? — are the speeds correct?
— is the lightmeter reading correctly? — is the film wind-
ing on? And so the list goes on. But even that is fraught
with potential false trails etc. | recently decided to repair
a Zeiss Contaflex S — (a re-badged Contaflex Super BC)
— a common problem of a sticky shutter — those Synchro
Compurs are noted for going sticky. But was that the case?
Close observation showed that the shutter was sticky at all
speeds, and was not opening during the “fire” sequence —
that was unusual, and it turned out that a mechanism that
sequenced the whole camera had been sitting in one posi-
tion for years and had effectively become stuck — a very
different repair (more about this shortly!).
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Plan a repair process: Work out exactly what
is needed — and no more — but be prepared for failure if
you don’t have experience in the area. A full CLAon a
Synchro Compur shutter is even more difficult than fixing
a wrist watch, but if the blades are not sticking then all that
could be necessary is cleaning and lubricating the slow
speed mechanism. There are plenty of videos on YouTube
that show how to do this — study them and learn. Getting
access to the mechanism is specific to the actual shutter.
Some are simple but some are much more complex — like
the shutter in a Rolleiflex TLR — and probably should be
left to a professional. Occasionally there are surprises —
| recently had the job of repairing a physically damaged
Copal shutter, only to discover that the manufacturer (Nikon
in that case) had chosen to “seal” the shutter by cementing
all the threads on the front cover — permanently. Nikon’s
idea was that the shutter would be serviced by replace-
ment. Any attempt to get inside that unit would require the
whole front to be destroyed, and of course no parts were
available. Not all camera faults are shutters, so planning
for replacing light seals, adjusting film advance etc involve
finding replacement material, discovering what parts are
needed and what tools are needed to get access all need
to be addressed. Sometimes the only reasonable path is
to find a donor camera, and maybe to use that as a learn-
ing experience — and that can lead to “rebuilding the donor”
creating a nice display item even if the camera has no
chance of taking a photo.

Do the repair: A lot can be learned from those
YouTube videos, but in many cases those videos can be
misleading and show a lot more disassembly than is nec-
essary. Back to that Contaflex S with a sticky shutter. A
near total disassembly might be indicated, but in reality all
that was required was a few drops of Isopropyl Alcohol to
be applied to a shaft in the back of the camera using a
hyperdermic syringe to free it up followed by a touch of very
light 3-in-1 oil. Just how other repairs are done depends
on what is required of course, and those approaches will
depend heavily on the skill of the repair person. And there
is a detail that we all need to observe eventually — so much
work inside a camera depends on a having a very steady
hand, and not everyone has that ability.

Reassemble and test: Often the reverse of the dis-
assembly process, the camera has to be put back together
as well as was done during its manufacture using sealers
etc where necessary — cosmetic nail polish is a good screw-
head sealer, and it is only rarely that fresh Loctite is needed
to seal screwthreads. Of course it should go without saying
that one’s memory is valuable in these processes, and with
instant digital cameras in our mobile phones it is very easy
to record where bits come from and where they should go
on reassembly. See the article on tools etc in this issue
of Back Focus. Much gets written about testing shutters
etc but a practical approach is to be certain that the shut-
ter is functioning and then make some assumptions about
actual speeds. Slow speeds like “one second” can easily
be estimated, and going through the range up to the fastest
is easy enough to judge. Focal plane shutters do need to
be adjusted by controlling the spring tension, and your eye
is a pretty good judge of even illumination across the field
when the shutter is set to the fastest speed.



Camera Repairs - tools and material

What tools do I need to repair a camera? One might suggest a good set of small screwdrivers, good long-nose
pliers, some tweezers and an eyeglass. And a few years ago that might have been a reasonable answer. But
times change and just as most camera repairs have become specialised, so have the tools that are used. Any
instruction on the repair of a camera is likely to warn that special tools are needed, but not to list or explain what
they are. Again, years ago, when you wanted a camera repaired you took it to a specialist and assumed that they
“had the necessary tools”. Today, critical specialist tools and the materials like glue and lubricants are available
on-line and this article covers some of the more common items.

As the number of specialist repair places and people
have declined and the number of enthusiasts that are tak-
ing up the “repair hobby” have increased, the industry that
makes “camera repair tools” has thrived and getting what
we need is becoming fairly easy. Further, the tools that are
available are getting better day by day and that alone has
had a significant effect on the way that we approach repairs.
Where once most camera users were afraid to open the
camera and fix it, a new perception has emerged support-
ing easy access along with sets of tools and processes
that make it much easier. This is an ongoing process and
some of those tools that make repairing a 50-year-old cam-
era a relatively easy job are only just becoming available
now using new materials and technology. So what follows
below is a snapshot in time.

Of course, newer cameras are vastly more complicated
than those of yesteryear although there is no denying
that some older cameras were very complicated. There
is also an implication that camera technicians need to be
trained by the organisation that makes the cameras. To
an extent such statements are justified, as there are pro-
prietary processes that are involved in all the stages of
camera manufacture, and unless those are followed when
repairing a camera, the outcome may be very poor. But
sometimes the original processes need to be updated and
the need for a repair can be caused by some unsatisfac-
tory feature during manufacture. A trivial but nevertheless
important example is when an unsatisfactory lubricant was
used originally — a subsequent repair might involve a sub-
stitute lubricant but might also involve cleaning processes
to remove the old lubricant that were never part of a manu-
facturer’s process.

However (and this is self-evident when those carrying
out repairs did not have the experience of “official training”)
there are approaches to repairing cameras and experienced
individuals will have their own processes and it is likely that
no two such approaches will be the same. Experienced
repairers don’t need instructions, but let us start from a
potential beginning — how does one start to repair a cam-
era? We have to assume that something is wrong with it
and that a simple observation identifies what needs to be
done to restore it... Probably wrong... A first essential is
to know how the camera works — then an observed shortfall
can be located to part of the mechanism which can then be
attacked with a view to rectifying the shortfall. This is likely
to come naturally to some people but cannot be assumed.
Fortunately today we have the internet to help us essen-
tially replacing service manuals and textbooks that were
the main resources in days of old. YouTube examples will
show just how difficult the processes are, and most are in
a class called “CLA” — Clean, Lubricate and Adjust — and
watching those examples will show just how difficult the
processes are. However there is more to this approach as
in a lot of cases, even working cameras are not necessarily

perfect and one has to be prepared to make changes.
Indeed there are many cameras that are barely working
when they are new, and there are lots of cases where com-
ponents wear or degrade — especially shutter blinds and
what started out as a “simple repair” ends up as a small
manufacturing job. Sometimes exact replacement compo-
nents can be found but that is becoming rarer to day where
the general principle of camera repairs is by replacement.
Sometimes components can be obtained from “donor cam-
eras” where another part of that camera is beyond repair.

When a camera repair cannot be found on YouTube then
the disassembly process needs to be recorded accurately
and some sort of recording process is close to essential
— see the section below on “vision aids” — or you will end
up with a pile of screws and bits with no indication on how
they go back together — or a “complete camera” with a few
screws and bits left over! But at this point a general obser-
vation has to be made... A novice service-person is taking
a risk — that the repair will not be a success and any attempt
may result in the camera being rendered totally useless
other than as an ornament.

Screwdrivers

You can get sets of quality screwdrivers for every head
pattern that exists, and it is possible to remove and tighten
screws so that it does not mark the head. Two types of sets
are useful — one with replaceable bits — sold as hobby sets
with 24 or so interchangeable bits — and as sets of jewellers
screwdrivers. Cheap sets are also available but in most
cases they have to be re-ground and in any case are prob-
ably so soft that they burr over when used on a stubborn
screw. Miniature sets of hexagonal drivers, Torx drivers etc
are also available and they too are useful, especially when
disassembling some lens systems.

Spanners and wrenches

Years ago conventional adjustable spanners seemed to
be all that were needed. However with cameras like the
Leica M-series, there was mention of “special tools” that
included specific wrenches. With the proliferation of such
tool sets, these are now readily available specifically for the
Leica M-series (5 wrenches) and more generally in larger
sets of up to 12 wrenches. But there are quality and mate-
rial issues as cheap sets made of plastic and Aluminium
can be purchased from China but if you search you can find
sets made in stainless steel although they are significantly
more expensive. But if you want to getinto a Leica M3 or a
Zeiss Contaflex, then you will find that one of these sets will
make it a lot easier, and will greatly assist the process, and
prevent damage when less ideal tools are used.

While on the subject of removing screws etc, (and
this applies to just about every detail of disassembly and
assembly), knowing how to use the tools will minimise dam-
age to screw slots, the material around the screw, etc. ltis
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not unusual to find screws that are very tight and have even
been installed with some locking material on the thread. If
the camera is only a year or so old, removing such a screw
may not be too difficult but the correct reassembly could
be to discard the original screw and fit a new one with the
appropriate sealing material. But 20 years later that screw
is likely to be stuck hard and removal may even need the
application of a bit heat to soften the sealer. Replacement
of such a screw is another matter entirely as new replace-
ments are unlikely to be available

A group of wrenches - invaluable when opening many
cameras - sometimes known as “flexiclamps”.

/ i B

A wrench in place to remove the smooth shutter
release ring on a Contaflex S.

Various forms of pin wrenches exist to remove lens bez-
els etc, one of the necessary tools. There used to be fixed
sizes but today you can get adjustable one that can reach
to diameters of 4mm to 120mm in hardened steel.

One of sev-
eral types of
adjustable pin
wrenches -
useful when
removing lens
assemblies
efc.
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Tweezers

Tweezers are tweezers — OK? Notreally... You can get
sets of tweezers with different end shapes etc that are very
cheap and for most work are good enough. However look-
ing at a pair of precision tweezers made specifically for the
Watch repair industry it is evident that they are significantly
more refined and definitely do a better job when dealing
with very small components, but they do cost 5-10 times as
much as the cheaper items.

Work areas, lighting, and catching those
dropped bits

If you are going to do a lot of work with critical items like
Synchro-Compur shutters etc, then you are going to be well
served if you arrange a good working area, and take some
precautions. A decent workbench that is well lit and a clean
floor so that you have a chance of finding dropped screws
etc combine to make life easy. One solution is to arrange
a “Photo Light Box” — 50cm cube is a decent size — and
these have their own LED lighting, and while designed as
portable studios for photographing small items, they work
very well as service areas. A trick from the watch repair
industry is to wear an apron with a couple of clips sewn on
the front corners that you clip onto the edge of the service
area — very effectively providing a “catch area” for those
screws that you accidentally drop.

Cleaners, solvents and lubrication

It can be a confusing subject as different names are used
in different countries, and there are different approaches for
different parts of a camera. Maybe start cleaning the out-
side of a camera with a cloth dampened with water and a
touch of detergent. In the case of a wood and brass camera
a touch of Methylated Spirits — Metho — called “denatured
alcohol” in the USA can do a good job even if sometimes
you need to help it with some very fine steel wool — but
try it out on a part of the camera that can’t be easily seen
just in case it does damage to the surface. In most wood
and brass a final polish with a bit of linseed oil will bring up
a good finish. There are a few furniture polishes that are
worth a try — many years ago a product called “O’Cedar Qil”
was popular but the formula that they used seems different
today — more aggressive — so should be used with care.

Cleaning shutter parts is almost a specialist task and
some of the practices from the world of watch-repairs
emerge including ultrasonic cleaners and proprietary
solvents. Once an expensive item in a watchmaker’s
workshop, the Ultrasonic Cleaner is now a popular low-cost
item used for domestic jewellery cleaning — and for only a
few dollars they work very well indeed! Badly tarnished
brass parts can be cleaned very quickly one of those units
immersed in warm water with a bit of white vinegar in it —
but stop before the brass turns a pink colour as the acid in
the vinegar can be very aggressive — 30 seconds is usually
all that is needed, and rinse well in clean water.

One of the most common faults in a camera made
50+ years ago is a slow or even sticking shutter on the
slow speeds. Ignoring for the moment shutters with air
regulators, there is almost always a small gear train and
oscillating weight that controls the process and they tend to
get contaminated with dried oil and even some local corro-
sion. YouTube fixes most commonly suggest “lighter fluid”
or “Naphtha” — names common in some countries — but in



Australia these are more commonly found as “White Spirit”
or under the tradename of “Shellite”. They can be applied
directly to the affected geartrain without disassembly — but
sparingly to loosen the stickiness, exercising the gear-
train with a toothpick noting that Shellite should evaporate
entirely very quickly. Of course, once a timing mechanism
has been cleaned and is running, it should also be lubri-
cated with an appropriate oil applied very sparingly.

Unlike watch and clock making where lubricants have
been well established over the years, the same can'’t be
said for the camera industry. Rather the contrary, as many
of the oils and greases that have been used have not
lasted and are now causing trouble. Lubrication technol-
ogy is complex and camera users will be well aware that
lens focus goes stiff, shutters go sticky, and oil migrates
into diaphragm leaves. Unfortunately, manufacturers rec-
ommendations cannot always be relied on and there have
been cases where what was used is now the source of
considerable drama. A good example is the grease that
was used in the 1960s on some Contarex lenses which is
now breaking down in high humidity areas causing the lens
focus to freeze — it has to be cleaned out and replaced by
new PTFE grease BEFORE it jams as apparently there are
many cases with those seizures that are permanent due
to Aluminium “spallling”. Camera cleaning agents have to
be chosen carefully. | am reminded of a ditty on cleaning
very old Bauch and Lombe shutters that used Copal as the
material for the shutter blades — written by a technician at
the time — | forget most of the verses but the final couple of
lines were (after trying to clean it with white spirit) — “and the
shutter leaves curled up like the petals on a Dahliah, and
the whole exercise became a complete failure!”

On rare occasions special procedures are needed — for
example the common Olympus Trip 35 should be assem-
bled with NO OIL. That automatic exposure system is dry
and can be used in sub-zero temperatures — also applying
to the Selenium light meter. See the main article in this
issue by Andrew Korlaki.

Glues

While old wood and brass cameras would have been
assembled using animal (hide) glue, the modern approach
is to use PVA glue for such work. In camera work that
involves working on material covers etc, the “correct”
glue is most usually thinned contact adhesive, or some
double sided material. Increasing use is being made of
Cyanoacrylate (CA) known as “Super glue”. There are
several types and viscosities from water-thin to gel types
that can be appropriate to deal with broken items where a
permanent join is needed, but these should not be used if
there is a chance that you want to open up that joint later.
There are also safety issues to be considered as if you get
some on your fingers and then press them together, then
that is likely to be rather “permanent” and require medical
help to separate the joint. In such an emergency, Acetone
and some versions of nail polish remover will help.

Paint and finishes

It seems only yesterday that the only paint and finishes
that were needed in camera service was shellac dissolved
in Methylated Spirits and special trade bottles of matt and
satin black enamel, and a long time ago some Nigrosine — a
black spirit powder that you dissolved in Methylated Spirits
and when dry (very quick) you sealed it with some shellac

or simply a bit of oil. To be true to original finishes that is
still probably the case although | have not been able to find
Nigrosine for a very long time and now use what is called
“Spirit Black” — not quite as good but it does the job. | mix
it with a bit of Shellac as a self-sealing finish. Wood and
Brass cameras should be finished with French polish pro-
cesses but many are choosing to use modern Polyurethane
stains etc — a much easier process that may be accept-
able to some people but should probably be avoided as it
does degrade the original finish. Some restoration work
can even be done using boot polish.

Vision aids

You need some sort of vision aid when working on a
camera. You can get by with a jeweller’s eyeglass, or a
similar viewer mounted on a headband. Years ago it was
common to use an “inspection microscope” that allowed a
decent distance between the objective lens and the parts
that you were working on, and many camera makers also
made precision versions of them. Some of the more elab-
orate units nclude features that allow secondary viewers,
and can ususally be fitted with digital still or video cam-
eras which can be very useful when a permanent record is
needed or a video during disassembly. But modern tech-
nology has come up with an almost perfect alternative — the
digital camera and inspection units. These range from sim-
ple $20 modules that you can fit to a laptop computer as a
display — through to an auto-focus high resolution system
with its own colour screen, recording system etc etc — that
will cost you up around $350 for the very best of them.

A modern micro-display provides a convenient way
to magnify and display what is going on, and in video
recording mode during disassembly provides a per-
manent record of where things belong and even the
exact indexing of a helix when re-assembling a lens
for example. This one has internal storage, a couple
of illumination modes, auto-focus and even internal
batteries. These units can also serve as a conveni-
ent safety system for examining tiny items in a lathe
or similar risky machines - replacing the mounted
microscope systems that were used - with the added
feature of keeping one’s head well away from the dan-
gerous machine areas.
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Electrical

A lot of camera work involves electrical issues, and you
usually need no more than an economy universal multim-
eter with ohms ranges. But make sure that you are using
a meter with high input impedance — usually 10Megohms,
and also be aware that some older multimeters have inter-
nal 22Volt batteries for the high ohms ranges and that is
high enough to destroy some of the internal circuitry in
modern cameras. And a general safety warning — cameras
with internal Xenon flash units operate at up round 300Volts
and that can give you a nasty bite — always discharge a
flash storage capacitor before working in that area. A sol-
dering iron is usually essential, and it is worth buying a
termperature-controlled unit.

Lens tools

Working on lenses is not for the faint hearted, and
can require some very specialised tools to get inside and
address issues. An educational step is to watch YouTube
videos of other people doing the same repair job that you
need. Anything more than superficial cleaning is probably
beyond the enthusiast. Repolishing and re-coating can be
done but involves expertise as well as equipment that is
very expensive — probably better left to the professionals.

Testing shutters

Every now and again a shutter testing station turns up
on eBay. They are fairly bulky and their internal calibra-
tion probably has to be questionable. Today there is an
alternative in the form of a special probe adaptor that plugs
into your mobile phone that has been preloaded with a bit
of software — an App — these work well with most shutters
with the obvious exception being the slot shutters that we
find in the old Graphlex back shutters. Thus you can have
a precision shutter tester for only a few dollars for the cell
module and a bit of free software.

Measuring tools

Rulers, callipers, thread gauges etc are all needed at
some time, and especially when there is a need to manu-
facture a part. Dimensions in cameras are commonly very
fine and are measured in terms of a fraction of a mm or a
thousandth of an inch. A 150mm digital calliper (in both mm
and inches) is a valuable tool and well worth the investment
— simple ones with vernier scales are also OK but some
experience is needed to use them for accurate work.

Lathes etc

There are certainly times when access to a lathe is
almost essential, but one does need to know how to use a
lathe, especially when it comes to cutting threads for filters
etc, and that invokes all sorts of difficulties. A lathe is not
a simple device in general practice, especially as most of
the camera threads are metric and most lathes are impe-
rial. But that does not have to be a major issue as a good
operator can “bridge the gap”, and experience will show
that most metric threads can be approximated —eg a 1Tmm
filter thread can be cut at 26tpi. Sometimes a jeweller’s
lathe can be useful, and there have been a couple of occa-
sions when | have used the woodworking lathe.

Refinishing — Cutting and polishing

There will be occasions when the cosmetics of camera
repairs demand special attention to restore colour, texture
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and missing paint etc. This is in the realm of classical
French Polishing, finishes used in automotive work, new
vinyl surfaces and even the processes used by classic oil
painters. One could write a whole book or maybe even
several books on the subject of refinishing as it applies to
cameras, but there are a few issues that warrant general
comment. Cleaning and polishing of painted surfaces has
to be done carefully as most are fairly soft and the pol-
ishing products that are used in automotive work might be
very good but they are also fairly aggressive and can dam-
age the thin and soft paint that can be found on cameras.
Leather and vinyl materials have been used to cover cam-
eras and sometimes they are so aged and perished that
replacement is probably the only way to do a good job. For
common cameras, sets of specially cut finishing materials
can be found on the web but attaching them to the cam-
era needs glue, or double-sided tape, etc. Doing that is
often not as easy as it sounds, and from time to time new
glue types etc emerge that look very convenient. While the
new glues like CA certainly hold well, the traditional contact
cements allow things to be removed later, and it is probably
a good idea to avoid CA glue unless you are sure that you
never want to remove it.

Lubricants

Oils and greases are amongst the least understood
subjects and that is not made any easier when the origi-
nal materials have proved to be disasters and thus to be
removed and replaced with “better” solutions. A clue to
the issues here comes from the watch-repairing indus-
try where half a dozen different lubricants might be used
when assembling a precision watch — a different set when
working on a clock, and where original mineral oils can be
replaced with synthetic oils etc. This matter is significantly
problematic in camera repairs as that industry is rather frag-
mented and new developments are not widely published. A
very good example is the choice of lubricants used in lens
helices, which might be brass or Aluminium requiring differ-
ent greases, and in one well known example — that of the
grease that Zeiss used in the assembly of some precision
lenses in the 1960s — what is known as “shin oil” — which
was “perfect when new” but now half a century later can
jam the helix irrevocably if humidity and temperature allow
a helix to self weld. If you can get the helix open then it has
to be scrupulously cleaned and the grease replaced with a
modern PTFE/Lithium grease especially made for camera
and technical helical work. More about this elsewhere in
this issue.

“How to” resources

The internet, and particularly videos on YouTube, are
your friend — with a few caveats. If you are repairing a
camera then there is a good chance that someone else
has done it before you and has put the experience onto a
YouTube channel. Butthat brings a problem with it as most
of those demonstrations are done by amateurs and there
is a good chance that what is there is the only time that
they have done the job. It might be wise to watch those
videos from a perspective of “what not to do”. When there
are breaks in the sequences or parts that are left out of the
video then there is a very good chance that mistakes were
made. That is the time to see if there is another example
to watch.



Box Cameras - the case for collecting them

An updated reprint from Back Focus Vol.5 No.1 1989 - Leigh Harris. The humble Kodak Brownie Box Camera,
which used to be given the thumbs-down by camera collectors, is now recognised as a worthy contribution to
the halls of fame, and has been joined by a lot of other box cameras.

Why not collect Thornton Pickard plate cameras, Leicas,
Contax, or other precision high quality pieces of craftman-
ship which are a salute to the best of ingenuity that us
mortals can produce? Why assemble a collection of mass-
produced, fixed focus, mostly single shutter speed, single
meniscus lensed boxes, nailed and rivetted together and
covered with cheap imitation leatherette?

One reason may be a nostalgic respect. It was a Six-20
Brownie Junior, of cardboard and wood construction that
introduced me to photography over half a century ago. But
of course, Kodak were making box cameras for more than a
decade before the Box Brownie — elegant little items using
a film format that would later become the 127 film that has
survived to the present day

Many of today’s photographers owe their start in the
world of photography to the Box Brownie camera. Their
production spans about sixty-three years, beginning in the
USAin 1900. They were also produced in Britain, Canada,
and for a short while in Germany. Some were assembled
in Australia using parts shipped from Britain.

The height of their popularity seems to be in the early
1930s when they were available in five film formats. The
Arte-deco period popularised a variety of face plate designs
and a choice of coloured leatherette covered models, cul-
minating in the queen of the genre the “Beau Brownie”.

The Beau Brownie came
in various colours and
is now highly sought
after, shown here with
its original package.
These premium models
were simple - Instant and
Time only without other
adjustments.

Kodak exploited the popular “Brownie” name with a
great many Brownie cameras in the later years that, while
often being as simple as a Box Camera, took many other
forms often making use of moulded plastics etc.

My “Box” collection began nearly 50 years ago with
a visit to the Salvation Army shop in Abbotsford, Victoria
where | purchased five Brownies for a dollar each. At the
time | thought that maybe there would be about a dozen
models to collect. Little did | know what | was letting myself
in for! | now have nearly all of the 190 or so different mod-
els and production variations that are known to exist. In
one camera model, there are often several variations. Most
obvious are different face plates, leatherette coverings and
toolings and removable of hinged backs. Less obvious are
changes in handle rivets, winding knobs, shutter buttons
etc. | have discovered eight variations in the Brownie Flash
11 and no less that ten of the Six-20 Brownie C.

There must have been thousands upon thousands
made, many of which have been returned to the Earth, but
still many are hidden away in attics and trunks, waiting to
be brought to light. But while those Brownies might be the

most common, they are only the tip of the iceberg. The
form of the box camera is fundamental to photography — a
lens equipped with some sort of shutter on the front of a
box and a bit of film or plate at the other end, with plenty
of space for rolls of film, viewfinders etc that are necessary
for photography. Looking outside the Brownie range, which
incidentally ranges from 127 roll film through to postcard
sizes, other manufacturers looking for marketable simple
cameras have gone down to the tiny Japanese “Yen” cam-
eras up to the 5” by 4” format used for press photography.

As some of those cameras proved to be very popular
with amateurs, advanced models with a lot more features
emerged at the beginning of the 20th Century — with maybe
the most notable being the “drop quarter-plate” and “drop
postcard” models along with some significantly more elabo-
rate plate changing mechanisms designed to compete with
the established press bellows cameras. Some manufac-
tures went beyond logic and made box cameras with the
very best multi-element lenses, pop-up reflex viewfinders,
elaborate shutters and focussing mechanism. An extreme
example must be the Newman & Guardia Universal Special
Pattern B which was available in half plate sizes, and could
be had with the best German lens that was available —
and was even available in a stereo version! Today you
may have to pay several thousand dollars for one of those
extreme versions from about 1905 in good condition.

A critical question has to be “can those simple cameras
take good photographs?” And the answer has to be very
much in the affirmative. Most of the lenses that were used
were only about f:11 so had good depth of field and when
used with Orthochromatic film — like the Kodak Verichrome
— produced exceptional results. Go to a top model and of
course the presence of a Zeiss “Protar” lens would ensure
superb results in the hands of the proficient photographer.

When discussing box camera, we probably need to
observe the history of that form of camera. Even the word
“camera” means “a room” which is a box of sorts. The idea
of a distinct box camera seems to originate with a prototype
of Nicephore Niepce in 1820, with commercial examples
half a century later. A key commercial development was
the Kodak box camera of 1888 with a more commercially
viable version from a year later — those early cameras came
preloaded with film and you returned the whole camera for
processing, but it was the first Brownie in 1900 that brought
economical photography to the masses — and the rest as
they say — is history.

A couple of “non-
Brownie” box cameras
- a Kodak box (1892) and
a Houghton “Klito 00
drop-quarter-plate from
pre-WW1 with an Ensign
Symmetrical f:11 lens,
and a sliding shutter
- 1/100th to 2 sec - capa-
ble of excellent work.
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Two Leica M repairs

This is a tale about repairing cameras with no previous experience with the genre, tiny steps at first but eventu-
ally a major repair. The result is the successful restoration of two Leica cameras - an M1 with a minor fault and
a single stroke M3 needing a significant repair to the shutter.

It was time to do something about servicing these but
as this collector had not previously had an M-Leica apart, a
reasonable approach was to consult a few YouTube videos
to find out what it was all about. After a couple of hours of
watching others working on examples, a couple of things
became clear:

There was a lot of guesswork going on in the vid-
eos — and in most cases, unnecessary steps had been
taken. Many of those attempting repairs did not seem
to be “Leica trained”.

The M1 is simpler than an M3 and fixing a sticky M1
should be a far easier job than working on the shutter
blinds in the M3.

The best learning curve was judged to be first fixing the
simpler M1, and it was quite clear what would be involved.
Then if that was successful it would be time to attack the
more complicated M3, and indeed a far more difficult job
that would normally be achieved by completely replacing
the shutter blinds, and probably “back to the factory”.

Fixing the M1 — sticky slow shutter speeds

On-line videos show that to get to the slow-speed train
in the M1 the top would have to come off. Taking the top off
any camera is fairly daunting but a couple of on-line videos
showed what was necessary and the only issue was that
a couple of special wrenches would be needed to remove
locking rings, and in this case those wrenches were essen-
tial to avoid cosmetic damage to the rings.

Images of these can be seen in the article on “tools” in
this issue of Back Focus.

You can’t just go to your friendly hardware shop and
buy these — there is even an implication that there was a
“special set” needed to work on the M-family of Leicas.
Indeed, there are eBay sellers that will sell a “Leica-M set
of half a dozen wrenches” made of plastic for about $15.
But time for a bit of common sense — experience with other
cameras indicating that a larger set could be useful, and
one Chinese seller had sets of 12 wrenches from 5.5mm
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Sitting in a corner of the collec-
tion was a pair of Leicas — an
M1 and a single stroke M3.
The M1 — made in 1962 — was
“sticky with age” with the slow
speeds not running — it had
originally been on a Leitz copy-
ing stand which probably had
not been used for 50 years. The
M3 was one of the last — made
in 1966 from the serial number
— and it was effectively dead,
with the first blind detached
from the shutter cap. Both had
their original Leitz seals intact
so were probably in original
condition internally.

to 17.5mm made of stainless steel — about $40 — and as
it turned out, every wrench size needed to get into the
Leica-M was present.

Following an example on-line, it only took a few minutes
to get the top off the M1 — a remarkably easy process which
revealed a rather gummed-up slow-speed train which came
free very quickly when a bit of Isopropyl Alcohol was applied
to the train using a small hypodermic needle and syringe
— a bit of white spirit would have been just as effective.
The rewind lever had to be reattached temporarily so that
the shutter could be exercised. The assembly was then
cleaned up using a cotton tip to soak up the gross mess,
and when all was clean a touch of very light 3-in-1 oil was
applied to the wheel pivots and the gears. No self-timer
on an M1 — so nothing to do there — if a self-timer did need
cleaning, then the bottom would have had to come off — see
the M3 example below. None of the internal parts had to
be disassembled to do what was needed. The rest of the
shutter was working well so was left alone — the top back
on, final checking, job done — and with it some experience
was gained working on the Leica family.

Fixing the M3 (single stroke) — first shutter
blind separated from the cap.

The Single-stroke M3 was an entirely different matter. |
had previously come to the conclusion that | would need to
replace what is called the “first blind” as my first judgement
was that it was torn and maybe someone had put a finger
through it. Without disassembly, | could not see the first
blind as it had been fully drawn into the side of the body and
might have been torn beyond recovery. With that in mind
| had gone so far as acquiring some special fabric from an
eBay seller — intended for a Nikon — but with the character-
istics that | judged would be OK on the Leica.

However, a YouTube contributor showed the repair of an
M4 which was posted as “a known weakness in the design
of the M4” but which looked identical to the issue with this
late M3 — simply that the end of the first blind had become
detached from the “cap”. Closer inspection showed that this



was the case, and a few threads left in the cap had simply
come off the end of the first blind. The repair task here was
to re-secure the first blind to the cap — the blind appeared
to be in good condition, and all that had happened was that
the crimp in the cap was not good enough to secure the
blind — it would have been so easy for that to have been
done more securely in the factory at manufacture.

Following the on-line video of the M4, it would be nec-
essary to remove the bottom of the camera, and the light
baffle inside the shutter box to get relatively easy access to
the cap and blind — and there were some good ideas about
how to do that from the video on the M4, including doing the
repair through the front of the body after carefully “re-thread-
ing the cap and feed tapes” from their normal position. But
the YouTuber did a lot of things that were totally unneces-
sary — he took the top off, and he undid levers on the front
of the camera body. But he also did a couple of essential
things that he did not include in the Video - removing the
light baffle turned out to be a bit troublesome.

To get at the shutter, the bottom has to come off the
M3 - shown here part-way off after removing a few
screws and the “re-wind” knob. As the shutter will
have to be exercised while the bottom is off, the self-
timer will need to be tensioned to the first click when
reassembling.

Was it ultimately easy to get the bottom off this M3?
The quick answer is in the negative — Leitz has designed
some bits with zero clearance, and removal was tricky. But
first there were some screws to undo — 3 on a cover plate
in the bottom of the camera, then 4 obvious screws on the
front, a screw in the bottom edge in the middle under the
lens mount, and one on the top of the lens mount that was
covered with a seal with the Leica factory “L” imprinted on
it (that one also had to be removed on the M1 when the
top came off). The re-wind lever on the front of the camera
also has to be removed, but the others (self-timer and view-
finder frame size) and the lens mount can be left in place.
Those M-series cameras have a back/pressure-plate that
can be removed (simple clip) to make life easier. | found
that clearances were so tight that | had to apply a bit of
force to get the bottom cover past obstacles. | also discov-
ered that when taking the bottom off an M3 you should first
move the self-timer to the “first click” so that the gear-train
did not have to be reset for reassembly (probably goes for
any Leica M with a self-timer - but as the shutter will need
to be exercised whilt the bottom is off, it will have to be
retensioned to the first click prior to re-assembling the bot-
tom). The next hurdle was to remove the light baffle, and

for a while | suspected that the top would have to come off
first as part of it seemed to be in the way. But like the rest
of the bottom cover, the fitting clearances were exception-
ally tight and needed a bit of force — | also discovered that
| had to remove the coupled rangefinder lever with its roller
that normally rests against the cam on the lens. Eventually
| was able to remove the light baffle intact — but it was an
indication (correctly) that reassembly of this item would also
be tricky.

A common weakness?

| discovered that the “common fault in the M4” described
by the YouTuber had happened with this M3 as well and
as it and M4 cameras were made only a year apart then
they probably had identical blinds and caps with the same
securing issue. As far as | could see there was no adhesive
in the joint between the blind and the cap, securing being
done with simple pressure on the cap. The solution was to
reassemble this joint with the addition of some adhesive.

The photo shows the M3 with the cap on the first
blind brought to the front of the camera and held
in place using a steel ruler (copying the YouTuber)
with the blind unwound from the drum and in place
to work on it. This required blocking the shutter half
way through the first part of the cycle so that the
cap and its ribbons could be moved to the front, and
unwinding the first blind from its take-up drum by a
full turn.

For correct operation, the first blind must be square with
the cap and fully inserted — | had widened the gap using a
small screwdriver, and removed the few threads that were
left in the cap when the blind and cap became separated. |
then put a tiny drop of CA glue (super glue) at each corner
of the blind to secure it in the cap and waited for that to
harden then applied more CA glue over the length of the
cap. When that had set, | used a pair of pliers to close the
cap back up and applied some more CA glue on the other
side of the blind and let it harden overnight.

Reassembly, re-tensioning the first blind and
lessons learned

Then came a problem — re-tensioning the blind.
Consulting YouTube and Al, they talk about adjustments
from the top of the camera. Maybe that is the case with
older Leicas but this one clearly had adjustment from the
bottom of the camera — and it is illogically odd. In this case
it looks as if there is a central adjusting screw and an outer
locking ring, and as the screw seemed to be locked | undid
the outer ring — WRONG — DO NOT TOUCH THE OUTER
RING! As it turned out | damaged the outer ring assembly
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while | was experimenting and was lucky that all the bits
landed in my working area and that | was able to work out
how it was suppoed to function - and then put it all back
together. Indeed | had to use a touch of CA glue to secure
one washer that had become dislodged from the assembly
(I am not sure if it was originally glued or crimped in place,
and there is a chance that it had simply become undone
while | was trying to adjust it.)

But | learned that adjustment of those blinds which cer-
tainly applies to the late M3, the M4 and probably others is
to use a screwdriver that is slightly wider than the visible
screw but less than the washer secured on top of it, and
that pushed the shaft inwards away from a locking piece
that is part of the “outer ring” and allows the blind tension to
be adjusted. When an adjustment is made in either direc-
tion, carefully withdrawing the screwdriver allows the screw
and an accompanying toothed wheel to engage with cogs
in the outer ring. This cute mechanism avoids the use of a
ratchet that is common on other focal plane shutters.

Areference suggests that the necessary tension is about
6 full turns from fully slack and under no circumstances as
much as 8 turns, or the spring assembly can be damaged.
Initially | set it at about 4 turns and at that tension the shut-
ter travelled just fine. A simple observation showed that
while the slow speeds worked, the higher speeds were way
out of adjustment and the shutter was only opening at the
beginning of the travel. Increasing the tension to close to 6
full turns made all speeds work just fine and | judged by eye
that the 1/1,000 looked right, was quicker than the 1/500
and the exposure was even from side to side. Thus the first
blind speed was then the same as the second blind, and as
that was not changed then it was a reasonable assumption
that the original settings had been maintained.

How essential is it to calibrate those shutter speeds -
maybe using special equipment? In the case of the Leica
focal plane shutters, the slowest speeds can be tested
using a conventional tester of some sort - see the article on
repairing and testing shutters in this issue of Back Focus,
and that method will be satisfactory for speeds slower than
1/60th of a second. For faster speeds then the quick check
method above will be satisfactory unless a complete disas-
sembly is performed requiring the re-tensioning of BOTH
blinds. The logical procedure is to tension both blinds
approximately using the “turns counting” method, paying
particular attention to the count for the second blind.

A quick check by eye that the shutter is working at 1/125
sec will demonstrate that the second blind is about right
and probably does not need further adjustment. The slow
speeds can then be tested. Then test the high speeds at
1/1000 sec by eye for uniform exposure across the image
field using daylight as a soruce - using artificial light, par-
ticularly LEDs etc can be very misleading as they often
flicker with the AC power frequency. As above, those faster
speeds can be corrected if necessary by adjusting the first
blind tension by one click at a time until the blind speeds
are the same. Ultimately a film test will confirm what is cor-
rect or otherwise.

And so to completing the reassembly of the camera and
putting the bottom back on. But first the light baffle had to
be refitted. Recall the above comment about zero clear-
ances and the need to stress parts to allow them to be
removed? Well, that experience was useful insomuch as |
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now had an idea about how much stress might be needed
to insert the baffle and after a considerable bit of push-
ing etc it eventually clicked into place and | was able to
replace the 3 screws securing the baffle to the body, then
the rangefinder roller and an end-stop lever, guessing what
the exact position of that should be, based on my memory
of where is was a few hours earlier — a photo of that at the
time might have been useful. (There is an eccentric washer
in that assembly that could set the length of the rangefinder
arm when adjusted.)

Then the job of replacing the bottom cover. By this
stage | recognised that the self-timer lever had to be in the
right position to engage correctly — did that after reloading
the self-timer to the first click. | then slid the bottom onto the
rest of the body. Here | ran into a difference between the
M3 and the video of the M4, the latter having a different top
that did not potentially foul the bottom as it slid on, but with
a tiny bit of bending | did not need to take the top off the M3.

Eventually, including moving the rangefinder roller out
of the way, the bottom slipped into place and | was happy
to put the four screws back into the front, a fifth screw into
the base, and the “security screw” at the top of the lens
mounting which was originally covered with a lead seal. As
this was not an “official repair” | did not attempt to replicate
the seal. Then the back pressure plate could be replaced
and a bit more testing done to prove that all was good, and
the base cover could then be secured with another three
screws.

The only thing left to do was checking the function of the
coupled rangefinder — mount a lens and check that infinity
on the lens coincided with the aligned image in the view-
finder and then again at a close distance. As it turned out,
my initial setting of the position of the coupling arm had
been correct and no further adjustment was necessary. But
that would not have been too hard, as there a single screw
on the roller lever and an eccentric washer to adjust that
position that can be accessed via a hole from the bottom of
the camera with the bottom plate removed and a small filler
plate in the internal light baffle also removed.

These reparis were far from being a full CLA (Clean,
Lubricate and adjust) - that would have been a far bigger
job taking a lot more time. These were not old cameras
and when testing they worked pretty much as expected so
there was no need to strip them right down - nor was it
really desirable as rather a lot of adjustmenets would have
been necessary to get everything into alighment, and if
that had been a factory job then replacing the blinds and
maybe a few other parts would have brought the cameras
not only into “new condition” but would probably have also
updated some of the internal bits to address issues that had
emerged over the years.

This was a substantial couple of repairs across two cam-
eras addressing common problems in the Leica-M series
— but not all of them. However it is an indication that a bit
of time, care, and observing some YouTube videos could
get the job done without having done a course of camera
repairs with the Leitz organisation or even with access to
a repair manual. It did highlight that sometimes you don’t
have to disassemble a camera totally to do what could be
a significant repair job. At the end of the day, it was all
a learning process that could mean that another Leica M
camera repair would be far less daunting.



The Early Nikon-Kodak Digital Cameras Rross Afford

Digital cameras started appearing in the 1990s - this was a period of experimentation and invention and the
industry released a lot of cameras and concepts that have now become collectable. The Kodak organisation
- often criticised for “missing out” on the move from film to digital, made several moves into the digital world
while endeavouring to retain the “look and feel” of the film cameras that were being left behind. One approach
was to take the best of the existing film cameras and replacing the back with a fully featured digital sensor with
supporting control, storage etc. Maybe Kodak was too early as many of those details were still in their infancy,
and the Kodak effort to achieve the performance of film stretched the capability of devices like memory to their
limits at the time. Two camera makers got the “Kodak treatment” - Canon and Nikon. This article by Ross Alford
relates his adventure in collecting those early Nikon-Kodak devices, and even got them working. That was sev-
eral years ago. Today, the technology of the 1990s is a thing of the past and it is now very difficult to get images
from these cameras, as they, and the supporting devices are now 30 years old and past their working lifetime.

| started accumulating early Nikon/Kodak DSLRs in the
early 2000s. At the time they were common on eBay and
not too expensive if bought in the USA. The early cameras
had been purchased in reasonable quantities by the US
government and uni scientific labs (maybe they were the
only people with enough money to buy them) and as they
were superceded very quickly as the digital camera world
developed, those government organisations were disposing
of cameras at auction and people were snapping them up
for resale. Many of the eBay vendors, for whatever reason,
had those annoying “We only sell Americans, don’t even
ask” qualifiers on their posts, seemed like they thought their
ancient DSLRs might be top secret. Fortunately, my sister
still lives there, so | had an American eBay account and
drop-ship address to use, and at the time shipping from the
US wasn’t as obscenely expensive as currently.

Over about 6 years of actively looking | ended up with
an extensive collection, certainly among my most valuable
at original list price. If you add it up, their original list prices
total almost $120,000. Leica territory! Of course, none
of them cost anything like that; most were on the order of
$100-200. The DCS DM3 is the body and winder unit only,
and did cost a bit more, but was sold as an F3HP with an
unusual winder. It didn’t come with the large external DSU
that is needed to record images and download them to a
computer, so I've never been able to try it out. | have tried
all the rest and have included some sample images in this
writeup.

All of my Kodak Nikon SLRs. Lower left, DCS DM3,
first above that is DCS 200, DCS 410, centre front DCS
420 body (at the time | needed a spare camera body
for it), Associated Press NC2000, AP NC2000e, right
front DCS 14n, DCS 330, DCS 460.

Each of those cameras has features that are rather
exceptional when compared with the relative simplicity of
digital cameras today, and a full understanding probably
needs knowledge of the support equipment and software
that was needed. The following are summaries:

Original DCS (My DCS DM3) Sold as a set with
a large external device very similar to what some may
recall as early suitcase style portable computers called a
DSU that housed a monochrome LCD display and had an
optional keyboard. The camera was connected to the DSU
by a ribbon cable and the DSU contained a hard disk and
could house a modem so images could be sent by phone
to a news service. According to a very definitive book by
one of the early Kodak workers on digital cameras, “The
DCS Story” by Jim McGarvey (McGarvey 2004), a total of
987 DSU/DCS units were made and sold between 1991
and 1994.

I'm always hoping to find a DSU for a less than astro-
nomical price but they’re very thin on the ground these
days. Michaels Museum in Melbourne had one but that
is long gone. Image quality was supposedly reasonably
good; the sensor was fairly large with relatively large pixels,
similar to the NC2000 and 2000e, see below for a sam-
ple. The DCS was originally called simply the Kodak Digital
Camera System, DCS. After the next model came out and
was called the DCS200, the New York Times called the
original the DCS100 in a story and the name stuck.

DCS200ci For other DCS models the letters ci mean
colour infrared, a very rare variant with sensors that have
no built in IR cut filter at all. In DCS200s, though, the name
DCS200ci means DCS200 colour internal, for a camera
with an 2.5” 80 Mb internal hard disk that can hold 50
images. They were also sold without internal disks, and
those needed an external disk hooked up via a SCSI inter-
face connector to be able to save images; not really very
practical.

The camera body used is a Nikon N8008s, completely
unmodified. Unlike other later DCS cameras, the 200 runs
on AA batteries, lots of them. Six to power the back and
hard disk and 4 to power the camera body, ideally all NiMh
rechargeables. This is an advantage as the 4xx series
require special multi-C battery packs that are supposed to
be non-removable. The huge disadvantage to the DCS200
is that they need to connect to a computer, either a thor-
oughly obsolete PC or Mac, through a SCSI connection,
to transfer any photos you take. | once bought a batch of
three of just the backs from an American surplus dealer.
When they arrived | hooked them up and downloaded their
hard drives. They all had what looked very much like a few
test shots of people in military uniform. | suspect they were
purchased, sent to a photo unit, they had a play, decided
the whole thing was too much trouble, put them on the
shelf, and there that sat, depreciating in value, until they
were sold at auction. Very classic government move! |
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can’t find any sample images from them at present and
the only one | have left is in storage. Their sensor was the
same as used in the DCS410 and 420, and image quality
is very similar.

DCS410C This is the first really practical self-con-
tained digital camera system from Kodak. It is the first from
their collaboration with Nikon; according to McGarvey, the
DCS and DCS200 were built with no input from Nikon, but
subsequently there was some technology sharing, although
Kodak was not involved in developing the D1 and later
Nikon DSLRs. The DCS400 series are built using N90/F90
series Nikon bodies, which can be removed and shot using
film with a standard back. The N90 body communicates
with the digital back through the Nikon 10 pin interface on
the front. All the DCS400 cameras have relatively weak
infrared cutoff filters, so to prevent very odd colour render-
ing it's necessary to use an external “hot mirror” IR cutoff
filter in front of the taking lens, where you might usually use
a UV filter. Even with one of those in place, images are
usually contaminated by enough IR that there are odd red
and yellow tones. They come out to some extent in several
of the sample images I've used.

The DCS410 had a relatively small image sensor, with
a crop factor equivalent to about a “1 inch” sensor in a
modern compact like an RX100. There was a small area
outlined in the finder to indicate the cropped field of view. It
wrote images to a PCMCIA memory card, which could be
either a miniature hard drive or flash memory. In the early
1990s flash memory was extremely expensive, | bought a
20 MB PCMCIA card in 1994 (for a palmtop computer) for
almost $A1000. A hard drive on a PC card could have
larger capacity for less money. The removable media was
a huge advance over the DCS200. It meant that you could
just put a card into a card reader or PCMCIA card slot,
which many laptops had, and transfer images directly. The
DCS410 could only buffer one image at a time and took at
least 2 seconds to write it to a card, limiting its speed, and
like all the 400 series and the NC2000 series it had no dis-
play to review images on. lts ISO was fixed at 100. Like all
the other 400 series and the NC2000 series it had a fixed
internal NiMh battery pack that tended to go flat at the worst
possible time and wasn’t meant to be interchanged, though
it could be by partly disassembling the camera.

PIX2 A DCS410 image, illustrating how relatively
sharp they can be and how difficult it is to completely
eliminate IR interference with colour balance. Some
Moiré is visible in the fronds on the left, the DCS410
and all early DCS series have no anti-aliasing filter.
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DCS420 The DCS420 was a workhorse of the series.
It had a very small “1 inch” size sensor like the DCS410,
but had a 5 shot internal buffer memory, so there wasn’t
any necessary delay from shot to shot, at least unless you
took 5 shots in quick succession and filled the buffer. It
also had a PCMCIA card slot, as well as a SCSI interface
that could be used for configuring the camera or interfac-
ing external memory. 1SO could be adjusted from 100 to
400 using controls on the digital back, although higher ISO
images became pretty noisy. Still no way to change the
battery or review images, and still a pretty extreme crop
factor. | actually used mine on and off for a while because
it was relatively easy to shoot with and | enjoyed the way it
renders colours.

DCS460 The DCS460 is truly a beast in one sense. It
came out in 1994. In 1994 my laptop’s hard drive was 500
MB, as | recall, and | was backing it up to floppy disks that
had capacities of a couple of MB. I've already mentioned
that a small PCMCIA flash card cost about $A1,000, and a
250 MB PCMCIA hard disk was a similar price. Its sensor
is much larger than the other 400 series, about what Canon
calls APS-H. The “raw” files the DCS460 produces are TIFs
that are more than 6 MB in size. Kodak recommended a
$20,000 Mac Pro to deal with the files from the camera, and
more “normal” computers didn’t catch up until about 2000.
It isn’t surprising that when they started coming onto the
used market a lot of them were government surplus. Who
else could have afforded them in the first couple of years?
The price did come down, a lot, until they were closed out
in 2000 at an affordable $2,000, but by then most people
would have wanted something more sophisticated, even if
it was a bit lower resolution.

The camera has a fixed ISO of 80 and a 2 shot buffer,
so it is possible to shoot relatively quickly, but easy to get
ahead of buffer clearing and have to wait. The camera
otherwise looks and acts just like the DCS420 and 410,
except the internal battery draws substantially more power
so it runs down more quickly. Still no image review, you
have to trust that the images the back says it was recording
really contain something. When it works the results could
be stunning.
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Camera Announced Price Chip Production Resolution | Sensor size Colour ISO
DCS DM3 28/05/1991 $20,000 M3 987 1024x1280 APS-C Mono 200-1600
DCS 200ci 6/08/1992 $9,995 M5 3240 1012x1524 1" RGB 50-400

AP NC2000 8/02/1994 $17,950 M3 550 1012x1268 APS-C RGB 200-1600

AP NC2000e | 23/04/1996 $14,750 M3 “ 1012x1268 APS-C RGB 200-1600
DCS 410c 1994 $7,995 M5 5000 1012x1524 1" RGB 100
DCS 420c 15/08/1994 $11,000 M5 “ 1012x1524 1" RGB 100-400
DCS 460c 1994 $28,000 M6 ‘ 2036x3060 APS-H RGB 80
DCS 330c Aug-99 $4,995 M17 ? 1504x2008 APS-C RGB 125-400

DCS Pro 14n | 24/09/2002 $4,995 Cl4 ? 3000x4500 Full frame RGB 6-800

A chart of the basic parameters of the range of early Nikon-Kodak DSLR cameras

A DCS420 image of
an ad for the Rowes
Bay Golf Course near
Townsville. This
illustrates the typical
quality of early DCS
colour images, with
pale blue skies and
grass and tree foliage
that shows the effects
of inadequate IR filtra-
tion, despite using a
“hot mirror” filter.

DCS420 from the
back. There is a but-
ton for deleting and a
very small LCD status

display. The SCSI plug
is covered lower right
and the lower left is
for charging. There is
a small microphone
for audio notes only
' and a record button for
sound. Like all 200 and
400 series, no way to
review images.
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At its best the DCS460 resolution was better than any-
thing available until at least the mid 2000s, given its 6 MP
and no anti-aliasing blur filter. It also renders colours very
dramatically. The limitation to ISO 80 is a problem, and if
you try to shoot in anything other than bright light images
became very noisy. Some studio photographers used
them until they finally replaced them with high resolution
full frame Canons in the late 2000s.

NC2000 and NC2000e The NC2000 and NC2000e
were made specially for the Associated Press and other
press photographers. They look like DCS400 series cam-
era backs, and are mounted on Nikon N9O series camera
bodies. They have larger sensors, about APS-H size but
in a 5:4 size ratio. The larger sensors mean they handle

low light better than the normal 400 series cameras as they
still have relatively low resolution but large pixels and bet-
ter light gathering ability. Like the original DCS, their base
ISO is 200 and they can shoot with ISOs up to 1600, and
they do a reasonable job up to about 800. According to
McGarvey a total of only 550 were made across both mod-
els, so they should be a bit rare.

| know a press photographer who used an NC2000 for a
while and hated it. It was good in one sense because it did
allow quick turnaround for fast moving situations. However,
it was awful in another sense because it had no image
review. Unlike film, where you could be pretty sure if the
rewind knob was turning that the film was advancing and
you were actually taking photos, there were several ways
the NC2000 could decide to stop taking pictures but con-
tinue recording changes in the number of exposures taken
without actually recording exposures, and no way to tell that
had happened until you tried to download and discovered
that your entire series was blank. The only real safe way to
work with one of these was to also take film photos just in
case. That kind of defeated the purpose. Despite this, from
the condition of some that appear on the used market they
appear to have seen a lot of use. One of mine came from
the Rocky Mountain News in the USA and itis in a very well
used condition.

An image from my NC2000, taken soon after |
received it in the USA. As usual there is a bit of IR
leakage towards the top of the photo. The image is in
native 5:4 ratio.
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DCS330 The DCS330 is a very different creation.
It is a permanent fusion of a Kodak sensor and imaging
electronics with a Nikon Pronea APS camera. It has an
approximately APS sized sensor, about 3 megapixels. It
has a display on the back that allows image review (finally,
you can tell whether your camera is actually taking pho-
tos!). If it weren’t for the fact that the Nikon D1 came out
at almost the same time, for almost the same price, much
better integrated and totally familiar to anyone used to
shooting with an F5, it might have been a great success.
As is was, it sold for a couple of years and was used by
some photographers, particularly portrait shooters accord-
ing to McGarvey, then discontinued. It was capable of nice
images, but despite having a removable internal IR cutoff
filter (which makes it interesting for experimenting with mul-
tispectral photography) it still tends to have trouble with IR
contamination of images.

The leakage of infrared is really obvious in this image
on the dog’s black coat and the white surfaces which
have acquired a pinkish tinge that can’t easily be
removed.

DCS14n The DCS14n was the next to last of the
Kodak/Nikon DSLRs. It came out well before the 12 MP
Nikon D2x and before the 11MP full frame Canon, and at
3000X4500 pixels was higher resolution than either one. It
was built on a Nikon F80 body, highly modified. Production
troubles meant it was announced well before it was actually
available, and when it did become available, people quickly
discovered that its promise was only fulfilled under very
exacting conditions. You need to be able to shoot at base
ISO in relatively good light, or images quickly get very noisy
and nasty, with lots of really ugly colour noise. Kodak sold
quite a few anyway, and ran a program to upgrade them
with better sensors and electronics, and fairly quickly came
out with their last model, the DCS SLR/n which has much
better IQ, but the damage was done and Kodak/Nikon sales
died quickly. My DCS14 cost less than $100 and works as
well as the base model can, which is actually quite well in
good light.

References

McGarvey, Jim. The DCS Story: 17 years of Kodak
Professional digital camera systems 1987-2004. https://
nikonweb.com/files/DCS_ Story.pdf

Other reading at the extremely valuable https://www.
nikonweb.com
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Towers Shot with my DCS14N on Mt Stuart, near
Townsville. Full frame at 12mm ultrawide, showing
the camera can deal with a little bad light.

Camera service hint...

Digital Sensor Cleaning

Digital cameras that are equipped with removable
lenses can get dusty and contaminated internally. Those
sensors are very fragile and the smallest marks can render
them “seriously damaged” and render the camera useless
until the sensor is replaced - usually at significant cost.
Although some camera sensors are “self cleaning” — a pro-
cess where the sensor is shaken ultra-sonically to dislodge
any dust that might have settled on the lens — more thor-
ough chemical cleaning may be needed eventually.

Cleaning a sensor is a process that is performed using
a cleaning kit. The most common includes container of
cleaning fluid, and applicators which are usually “single
use”. The kits come in a couple of sizes — Full frame and
the lesser formats, so that cleaning can be restricted to a
single motion across the whole sensor.

As with most repairs different approaches emerge:
The kits usually are packed with written instructions, the
Internet contains several YouTube videos on how to do it,
and individuals will have theri own methods. In summary:

Prepare the camera and this depends on the model
— the sensor (or rather the filter in front of it) may have to be
exposed by putting the camera into maintenance condition
— usually one of the setup options from the camera menu.

Use a blower brush (never compressed air or by
blowing by mouth) to dislodge what dust can be moved that
way. Blowing by mouth will put droplets of moisture into the
camera and compressed air can be destructive — especially
where mirror surfaces are present.

The cleaning wand/applicator should then have
a couple of drops of the cleaning fluid applied to it and used
in a “two-way motion” to clean the whole sensor without
stopping. Then allow the camera to dry before returning
the camera to normal operation and testing.

Testing the camera for contamination before and
after cleaning is necessary. The most common way of
testing is to fit a lens set to the smallest aperture and pho-
tograph a pure white surface — any contamination will show
up as spots or marks on the image.



Camera Repairs - Shutters - Lenses

This article is an introduction to the approaches to two of the most common areas inside problem cameras.
While “Clean - Lubricate - Adjust” is probably the most common overall title, shutters and lenses are two distinct
areas that need to be addressed, and withing those, several matters of identification and approach may at least

help when searching for solutions.

Shutter Repairs

Of all camera problems, the shutter is probably the
weakest component and repairs as a result of shutter faults
are probably the most common. However due to complex-
ity, shutter repairs are also probably the most demanding
on expertise and probably the most difficult. Further, while
CLA (Clean, Lubricate and Adjust) is commonly all that is
required, breakages demanding replacement parts are
usually the greatest stumbling block for people without
access to commercial resources. In a great many cases,
those parts are not available other than from donor cam-
eras and in extreme cases may require manufacture from
raw materials.

It is often suggested that shutter repairs are not for the
amateur to contemplate and are best left to trained profes-
sionals. There is good justification for that as most shutters
draw from the same environment as watches and clocks -
highly specialised in their own way. After all they are timing
devices needing clock-like precision down to thousandths
of a second and in a few cases down to ten-thousandths of
a second. Modern shutters often achieve that electronically
adding an entirely new dimension to the expertise needed
to make repairs. Shutters also have material issues and
mechanical complexities that are specific to individual
cameras and call on repair processes in metal-working, fab-
ric-working etc etc. But sometimes, even the professionals
will decline to attempt shutter repairs as they know what
is likely to be involved, and ultimately the necessary work
falls into the “too-hard” basket and the camera becomes no
more than a display item in a collection.

Then at the ultimate level of difficulty, when a shutter
repair is considered too difficult or too expensive to do, a
collecting owner may consider that time does not have to
be counted and effective repairs are performed in spite of
the difficulty. Sometimes those solutions are easy — but
sometimes the repair process has to be inventive. Some of
those stories turn an amateur repair person into a special-
ist as the knowledge gained while doing such an inventive
repair is in the realm of high expertise — performing a major
disassembly and repair of a single camera then logically
means that the person who did it suddenly knows what is
involved and “becomes the expert” dealing with that model
of camera.

Primitive shutters: Early camera exposure was no
more than a removable lens-cap or similar, and timing was
counted in seconds using a clock or simply by guess work
or some spoken word sequence “one-cat-and-dog, two-cat-
and-dog, etc”. But the moment that fast emulsions became
available the concept of an “instantaneous shutter” became
the norm, and many inventors addressed that with all sorts
of contraptions involving gravity, springs and even rub-
ber bands to achieve some sort of fast shutter operation.
These are usually easy to fix and maybe the most difficult
issue is the presence of corrosion, or finding a rubber-band
that has about the right tension.

The earliest box cameras and virtually all box cameras
that followed had simple I-T shutters - Instantaneous and
Time — with or without self capping — and those devices
usually only need to be accessed and cleaned, although
in a few cases getting access is not as simple as it sounds
as a lot of those cameras were not designed to be repaired
a century later. Many of them were made of wood which
tends to shrink with time adding to the service issues, and
while a relatively clean camera that is held together with
small wood-screws, they become a major problem when
they rust to the point of being nearly impossible to remove.
But even the most damaged or non-operational of these
can be repaired — and should be as they are now quite rare
and desirable as collection items.

Early variable shutters: The late 19th Century was
an era of technical invention, and those primitive instanta-
neous shutters gained variable status with timings in the
range of one second to typically 1/100 sec. Designs varied
but were generally mechanisms that could be controlled
by variable friction or the strength of springs, or travelling
blinds with variable gaps. The way that these worked were
individual to the devices but were also pretty obvious and
as they were primitive, could be easily repaired by address-
ing the specific fault.

A notable general class is the “Thornton Pickard” blind
shutter from the 1890s and several later implementations
of the same idea in focal plane versions. Maybe the most
common failing in these is due to the material of the blinds
perishing with time, and repairs usually require replace-
ment of those blinds. The Back Focus article by Paul Ewins
in Vol. 119 is a complete primmer on making replacement
blinds etc for the small TP shutters that were common on
English cameras, and the ideas can be used as a basis
for many other shutters of that type. Those shutters could
have variable timing and that was set either by controlling
the “gap in the blind” or the spring tension in the rollers that
essentially controlled the speed of the blind action.

Early mechanised shutters: At the turn of the
20th Century, new inventions in shutters included shut-
ter blades of various kinds — and that general idea carried
through for the rest of the film era — at least for shutters
that were “between the lens” classes. But those early ver-
sions used techniques that belonged to the first few years
with the most notable being those that relied on pneumatics
to achieve the timings. Those shutters gummed up with
time as they became contaminated and oil went sticky and
hard. Repairs usually mean at least partial disassembly
and cleaning with a solvent, denatured spirit for example,
then reassembly with the smallest amount of light oil as
a lubricant. But experience shows that a huge word of
warning is necessary — in many of those early pneumatic
shutters, the blades were made of materials that were
destroyed by solvents and no more than water should be
used to clean them. They were also fragile and breakage
is usually “terminal”.
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But there were a few early mechanised shutters that
were very simple yet achieved good timing control when
they worked properly. Around about 1910, shutters were
being integrated into the front of cameras like the “drop
quarter-plates” — they were simple single and double sliding
shutters with light metal blades. A single blade shutter had
a hole in the middle and the shutter speed was achieved by
controlling the speed of the blade. In the case of a double
blade shutter, the action of the second blade was delayed
for slower speeds using a simple friction plate that could be
adjusted over a range from a couple of seconds to 1/100
sec — primitive but effective. In those shutters the friction
washers do go hard and need to be replaced — try anything
that works and a thin sheet of rubber such as is used in
rubber gloves may be all that is necessary.

Around the WW1 era, simple shutters with a couple of
speeds 1/25, 1/50 were little more than extended instanta-
neous shutters by llex, etc and these were so simple that
they almost never give trouble, although many of them are
integrated with aperture controls which do get sticky to the
point of needing a good clean. Occasionally those blades
“come out of their tracks” and the only option is to disas-
semble them completely, clean them and reassemble. A
tedious task that usually requires a lot of patience — and
luck. Sometimes luck can be on your side and no more
than a bit of solvent followed by light oil lubrication is all that
is needed — and that applies to all bladed aperture systems.

And a note on aperture blades — a little bit of lubrication
is OK in those early assemblies but is an absolute no-no in
a modern lens where “instant stop-down” in a SLR lens has
to be fast with as low a resistance as possible.

Modern “between the lens” shutters: Inventions
that morphed to “Compound”, “Compur”, “Prontor” and
eventually Copal, Seikosha etc shutters set the scene for
the rest of the film era where “between the lens shutters®
were used. A full CLA for these which almost always inte-
grate with aperture controls becomes specific to the type
and model, and fortunately there are YouTube videos and
instructions available for all of them — provided that you
don’t need parts as they are generally unavailable and
when needed have to be sourced from donor units. But
sometimes there are partial processes that do the job... A
common problem is “sticky slow speeds’... If the blades
are sticky then a full disassembly is needed, but if it is only
the gear train then simply getting access to the front of the
shutter mechanism allows a tiny bit of solvent then even
less lubrication to be put on the gear train using a hypoder-
mic needle and syringe, but if too much is used then it will
get into the blade area and that total CLA is needed.

We can’'t move beyond these shutters without mention-
ing cameras like the Rolleiflex TLR and its variants. They
usually incorporate conventional Synchro-Compur etc
designs but getting access to them is far from easy and
also has to integrate with film advance mechanisms etc. A
simple shutter CLA is mostly about getting access to it, and
that is the hardest part of the job.

In similar vein service of a Hasselblad becomes more
like a “lens service” as they are integrated but the camera
body also has shutter-like features that have to be fully syn-
chronised etc. Likewise there are other non-35mm camera
like the Rolleiflex SL66, SLX and 6006 etc that can have
focal plane OR between the lens shutters.
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On that note, can the shutter in a Rolleiflex SL66 be
repaired without access to company data? The answer
is in the affirmative but it can take a lot of time and work
— a long time ago just after the SL66 was released, this
writer acquired one that had literally been “dropped off a
cliff” and was about “5mm narrower” than it should have
been. In that case there was nothing to be lost — quite a lot
of the camera (including the lens) looked OK, but the shut-
ter and focussing system were severely damaged, and the
film-advance knob had been driven into the shutter control
area. This writer pulled the camera down to its compo-
nents and actually welded shattered components from the
shutter control side of the camera using silver solder which
unlike soft soldering required much higher temperatures
with forced oxident burners (oxy-propane etc) - and that
necessitates another specialist skill as well as access to
equipment, plus a lot of bending and panel beating to bring
everything back to where it should be.

Unfortunately, no photographs were taken of the pro-
gress but the camera still exists in working condition — 50
years later but still with external indications of its turbulent
past! But there is a message in this — the year was about
1974, and there were no YouTube references or inter-
net, and it was done without previous experience with the
genre — or handbooks — it was simply a logical approach
gaining understanding of what it was all about as the job
progressed.

Modern focal plane shutters: Oskar Barnak put a
fabric focal plane shutter into the Leica RF cameras and set
the scene for the future in complexity and size/scale. There
are several failure modes for those shutters — timing gear
trains, broken ribbons, perished blinds and the occasional
“destruction” when the camera is left with the Sun focussed
on the shutter blind causing it to burn. Replacement blinds
can be fabricated from new material and there are even
suppliers of replacement units — both original and 3rd
party. Working on a Leica rangefinder camera is maybe
easier than is immediately obvious and the article in this
issue of Back Focus introduces elements of working on the
M-series Leicas. Occasionally a pinhole will develop on an
early Leica shutter and that can be addressed by applying
the smallest touch of black paint to the blind — but too much
paint and the blind will stiffen and that will then require a
full disassembly and replacement of the affected blind(s).

A century ago the Zeiss Contax camera introduced
the concept of a different focal plane shutter for 35mm
cameras, using metal components instead of fabric, and
servicing those is specific to the camera type and model.
There are many YouTube videos about the Contax RF
family — but these are notoriously difficult to work on and
before attempting repairs of an otherwise perfect camera,
some experience working on a “scrap camera” should be
contemplated.

With the advent of SLR cameras came many shutter
types from fabric blinds that can be serviced in much the
same way as the Leica shutters, to multiblade metal units
that are manufactured as complete units and serviced by
complete replacement. There are usually two “modules”
involved — the physical shutter itself and a control and tim-
ing unit. Access to these parts is more complicated as
the controls also have to take the SLR mirror control into
account. These can all be serviced but those cameras are
usually so common that “repair by replacement” is a good



economic option. An outlier family of SLR camera are the
Zeiss Contaflex, Kodak Retina Reflex and a few Japanese
cameras like the Kowa which incorporate between the lens
shutters and sometimes complex mechanisms to handle
the reflex mirror and blocking the film from unwanted expo-
sure. When these go wrong, “repair by replacement” is also
a good option.

Electronic shutters: Here we need to differenti-
ate between “electric shutters” and “electronic shutters”.
“Electric shutters” usually incorporate no more than a sim-
ple solenoid control of the shutter blades. But as those
techniques developed over time more and more elec-
tronics were introduced, and in many cases incorporated
levels of automatic exposure which may also need to be
divided into “shutter priority” and “aperture priority”. Other
than recognising that these classifications exist, there is
very little that can be done to service them other than by
major component replacement — often in a manufacturing
environment by the camera’s original manufacturer. This
group also has to include the shutters used in a lot of digital
cameras — particularly at the top end of the market. Many
of those control systems are simply special versions using
techniques that are so close to computers that they may
as well be classed as computers along with all the techni-
cal issues that are associated with those devices. When
such a camera is within its warrantee period then repairs
are handled by the manufacturer or agent. Sometimes
those services are extended to post-warrantee at cost, but
more commonly a non-functional old electronic camera is
relegated to being a display item. Recently there has been
a movement to servicing older electronic cameras and the
subject of electronic shutters merges into the electronics in
the rest of the camera. Service is “special to model” and
yet again YouTube is your friend to discover if service of a
faulty camera is even an option.

Testing shutters: Historically shutters were tested
using special timing units or even taking a series of pho-
tographs and checking for exposure. But that introduces
a host of issues that need to be considered if accuracy is
needed. One of those issues is the mechanism of the shut-
ter under test and different testing methods are needed in
some cases. Shutters like the Synchro-Compur are sim-
ple in operation — the blades open — and when the time is
passed — they close. Many focal plane shutters do that on
the slower speeds but achieve short times on the higher
speeds by starting the “second blind” just after the “first
blind” has moved — essentially passing a variable width
exposure across the film. However the old press Graphic
back shutter only ran at fast speeds utilised a single blind
assembly with a fixed gap in it and achieved variable expo-
sure by changing the speed/tension of the blind assembly.
Those shutters permitted speeds as fast as 1/1000 sec
which was a lot faster than between the lens shutters which
at that time were limited to about 1/100 sec. The faster
speeds were needed for sports etc although they did result
in the oft-observed lateral distortion of the image when film-
ing sports cars etc Clearly those shutters need to be tested
by the “effective exposure” rather than by timing unless you
are testing using bespoke equipment for that shutter type.

But today there are new ways of testing shutters — and
particularly leaf shutters — you can now buy a device that
connects to a mobile phone which turns your mobile phone
into an accurate shutter tester when it is operated using

a special application loaded on the phone — at the time of
writing, a device called “PhotoPlug” that could be matched
to at least some Android phones was available that seems
to do a good logical job of measuring speeds exactly, and
probably far better than the old machines that we used to
use.

Flash Synchronisation: Before modern digital cam-
era allowed ASA ratings in the hundreds of thousands, flash
photography was very common and almost all cameras
had provision for synchronising the flash unit to the shutter.
This is probably not the place to go into the techniques of
flash photography but different methods were used for focal
plane shutters using slow burning bulbs, fast bulbs with
durations that allowed the shutters to work at about 1/50
sec — with M-synch, and electronic flash based on Xenon
bulbs and stored energy. Those were generally X-synch but
there were variations — the very early ones were high volt-
age — up around 5,000 Volts in some cases which had very
short durations — but most were based on 300 Volt designs
with much larger storage capacitors. Synchronisation was
specific to the camera and varied quite a bit. Focal plane
shutters needed X-synch when the first blind was open and
the second blind had not yet started — commonly limited
to speeds less than 1/60 sec, but the design of shutters
like the Synchro-Compur allowed X-synch at any speed-
but with a limitation, as the duration of some of the higher
power flashguns like the Metz 502 etc was rather longer
than the fastest shutter speed — and consequently those
shutters should be limited to about 1/60 to get the full flash
duration.

Today there is a new problem in flash synchronisation
— and this is an operational warning. When flash synchro-
nisation was a simple contact in the shutter mechanism,
the old flashguns that relied on typically a 300V pulse to
fire the tube worked just fine. However with the introduc-
tion of electronic shutter controls around about 1970 — even
on film cameras — electronic flash synchronisation was
employed which operated at a limit of about 5 volts on the
synch contact. Using one of the older flash units with the
300 volt pulse on one of those cameras resulted in a dam-
aged camera. At the time, special conversion units were
available to connect the new cameras to the old flash units,
but in general, flash photography using flash guns like the
Metz 45CT series should be checked to see if they had the
later low voltage systems. An internet search will suffice to
identify which guns are suitable.

And for completion there are other “odd” flash systems
with their own special problems. Polaroid used a “wink light”
early in its history — that was only a tiny globe designed for
a couple of dry cells but in the Polaroid version was fed by
a capacitor charged by a higher voltage — resulting in a very
brief moderately bright flash — but bright enough when used
with the Polaroid 3,000 ASA instant film. New generation
lighting found in many mobile phones uses new generation
LEDs that are bright enough for the purpose.

Lens Repairs

Lens repair work is usually difficult and is generally
considered to be a specialist job. Many lenses are not
designed to be repaired. In general they are very difficult
to get into and manufacturers are not renowned for issuing
disassembly instructions. But at the top of the “difficulty list”
is the fact that when those lenses were made, they were
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assembled using alignment equipment like collimators etc
and many of the internal settings were made as part of opti-
cal testing processes — exact element spacing, the use of
adjustment spacers and optical axis adjustment. A great
many modern lenses also contain electronics to control the
aperture and motors to achieve focus and zoom settings —
significantly adding to the difficulty.

So before working on a lens a question has to be asked.
Is there a real need to repair a perceived lens fault? There
are so many things that can go wrong with a lens. Marks
and scratches on the exposed surfaces, contamination,
and fungus are all optically visible when they occur and
we would like all our images to be perfect. But just how
much deterioration in the resulting image will occur — loss of
sharpness — fogging and marks on the image are all possi-
ble but a lens has to be pretty bad before that deterioration
is really significant. Then there are other failure modes to
do with functionality, like the ability to focus, make adjust-
ments, and the performance of any automated aperture
shutdown that may be part of it.

When a lens condition is such that the lens does not
work, then some sort of repair may be essential, but it is a
matter of a contaminated internal element or a bit of fun-
gus, then it is a matter of the level of the deterioration, as
it is quite likely that the process of disassembling a lens,
cleaning it up, and reassembling it will cause as much or
more deterioration than the original condition that you are
addressing. While working on lenses is mostly a matter of
time consumed, there could come a point where replace-
ment is a better option. But at an extreme, a very rare or
valuable lens may suffer as a result of attempts to address
issues, and maybe should be left alone. | suggest a real
example — a Zeiss Anastigmat lens with a serial number
and identity that makes it a product from 1892 that has a
significant level of element separation. It is a short focal
length for that era, definitely a camera lens and probably
for something like a small tintype camera. Repairing it will
make it usable but leaving it alone is almost certainly the
right approach as this item is more a museum item than a
working camera item, and at a stretch it is still capable of
producing an image.

However there are a couple of common and easy repairs
— mostly to do with cleaning the front and back elements.
They can be cleaned with special single use microfibre
cloths and a touch of Isopropyl alcohol or dilute acetic acid
to get through contaminant oils and finger marks, using a
rotary motion and avoiding using so much force that coat-
ings are damaged.

A very common complaint is the presence of internal
fungus in lenses which can only be addressed by deep
disassembly. The usual absence of detailed instructions
means that common sense — maybe prompted by YouTube
videos is the path to follow which will expose the damaged
surfaces and allow the necessary cleaning. Sometimes
gently breathing on a surface will allow sufficient moisture
to condense and that is enough to act as a cleaner when
wiped using the microfibre cloths.

The lIris (diaphragm) may be sticky or even jammed
and one of more leaves may be physically broken. Those
repairs are usually considered to be beyond amateur efforts
and best left to the professionals. But in any case it must
be observed that while adding a tiny bit of lubrication to
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an early manual iris may free it up, the diaphragm in most
modern lenses are part of automatic preview and shutter
operations and must be kept completely dry of any lubrica-
tion so that they run freely. When they get gummed up and
sticky the only real option is disassembly and cleaning with
a solvent — preferably in an ultrasonic cleaner. And one
early type of diaphragm must be mentioned — in history
non-metallic blades were used and these MUST NOT be
cleaned in any petro-chemical or spirit solvent as they can
curl up and be destroyed — water only, maybe with a touch
of detergent followed by clean water rinses.

Severely scratched elements can be reground, polished
and coated — definitely a specialist job, and would normally
be contemplated on very expensive items where the cost
of replacement is higher than the repair cost.

Coatings, inter-element cement, and helical clean and
grease work can be done but is usually costly and beyond
a casual repair approach. Some of those jobs are sur-
prisingly complex. Sometimes there are surprises — and
a good example is Zeiss lenses made in the 1960s that
used complex epoxies as inter-element cements and some
Contarex lenses where “Shin-oil” was used as a lubricant
which MUST be cleaned and replaced using a modern
Lithium/PTFE grease. Element separation should normally
be left un-repaired except when it is known that Canada
Balsam has been used — in those cases Acetone, heating
etc can complete a separation, the elements cleaned and
then new Balsam applied etc.

But the inter-element Balsam used on West German
Zeiss lenses found on Contaxes, Contarexes and in most
of the Pro-Tessars used on the Contaflex family are well
known for separation, but experience shows that attempts
to separate them fully so that new Canada Balsam can be
used simply result in destruction. These problem lenses
use either UV-cured or Epoxy bonding, and those separa-
tions occur from the edge very very slowly — over years in
some cases. There are probably theories about how they
start but the edges could be open to the air or summer
heat might be involved. Rumours suggest that heat can
be successful — but they are only rumours without convinc-
ing confirmation. And apparently when they do separate,
there is no solvent that works and mechanical removal of
the residue is needed — so back to a bit of grinding and a
polishing machine.

If you are taking a lens apart then using a marker or
even a scribe to mark the correct position for everything is
going to be invaluable when putting it back together - espe-
cially the position of those multi-start helix focus and zoom
units when they exist. And the more complex the lens, the
harder the job — especially when the original assembly was
done in a factory with assembly jigs to assist.

And there is a stumbling block for non-factory service -
those elements are not always “surface-concentric” and the
rotational position for each element should be set during
reassembly. Without manufacturers’ assembly information
and the associated support equipment, a casual reassem-
bly is most unlikely to be as good a performer as the unit
was in its original condition. This writer had need to swap
a front element on a complex Japanese lens to discover
that its position was “adjusted” using shims. The best that
could be achieved was to assemble it without any shims - it
worked.



The Voigtlander Fachkamera - the forgotten monorail

Sometimes a well-recognised maker produces a camera that does not become a popular or common item and
eventually is forgotten. Such is the case with the Voigtlander Monorail that was advertised from 1950-1954.
There are lots of monorails from many makers and they were a common studio item - but this is not one of them.

The first edition of Photographica World for 2026 — the
Journal of the Photographic Collectors Club of Great Britain
— contains an article on the history of monorail cameras.
(PCCGB members will have copies or access to the on-line
version.) It points out that while there were cameras with
the features of monorails as far back as the middle of the
19th Century, it was not until the middle of the 20th Century
that the use of metal rather than wood in the construction
of these essentially studio cameras allowed the designs to
have the rigidity etc that was necessary. The article sum-
marises the various models that emerged and contains
photographs of those that were popular — even if only from
advertising in some cases.

The monorails that we are familiar with — SINAR, ARCA,
Linhof Color and Kardan, MMP, De Vere, Graflex etc — are
shown in photographs with descriptions and details. If you
look for these on-line, they are often shown fitted with a
Voigtlander Heliar lens. That excellent lens design dates
from about 1900, and was a main-stream product through-
out the history of Voigtlander for this sort of work.

But missing in the context of monorails is that
Voigtlander also made the cameras — there were a cou-
ple of early wooden studio attempts around 1910, and in
1950 they produced a “full-blooded monorail” — marketed
as a “Fachkamera” ie view or compartment camera, one of
the first of the very rigid units using cast frames etc all on
a heavy Aluminium monorail with a very convenient inte-
grated focus system that can be adjusted from either end
— with all the movements, locks etc that one can imagine.
While many of the monorails are only 5x4inch format, the
Voigtlander example is 5x7inch, using film and plate hold-
ers that were also at home on Liinhof, Graflex etc press
cameras in 5x7, 13x18cm and half-plate sizes.

A view of the Voigtlander “Fachkamera” that was
marketed in the early 1950s and is now a most
uncommon monorail camera - shown with its Heliar
f:4.5 210mm lens in a Compound shutter.

This monster is heavy - just over 14kg with its mount-
ings - and while it has now been adapted to mount on a
standard tripod, the original mounting was a studio frame
based on 40mm and 80mm diameter tubing — not exactly
a portable unit. It was apparently in the catalogues from
1950-1954. No-one seems to know how many were made
but they are not common and there is only one recorded
sale in the on-line resource Collectiblend. Searching the
internet this writer was not able to find any other examples.

Past APCS member Brian Hatfield had one in his col-
lection and it is now in the hands of President Rod. lIts
early history is not known but it is fitted with a Voigtlander
Heliar f:4.5 210mm lens with a serial number that indicates
manufacture in about 1961. There has to be a chance that
this monorail was part of the original manufacture run in the
early 1950s but was not sold until 1961 when it was cou-
pled with that lens. The illustration in Collectiblend differs
in minor respects but seems to be equipped with the same
Heliar lens and Compound shutter.

With all the possible movements, it was easy to make
a new back to interface to a full frame digital camera — the
Sony A7R in particular — which would allow the perfor-
mance of large format lenses to be measured across the
whole field, and theoretically would allow placement of the
digital camera over the whole area of the back to produce
exceptionally high resolution photographs of static images
after digital stitching to create complete 1,300MP images.
Initial testing with the Heliar lens showed that it was superb
— but that is another story.

Rear view of the
Fachkamera show-
ing the ground-glass
that allows “stand-
ard” 5x7inch film and
plate holders to be
attached - the springs
in this back are inter-
nal to the frame.

A”new” back fitting
allows a miniature
camera (a Sony
A7R shown) to be
mounted - permitting
critical lens testing
- the camera move-
ments allow such
testing over the whole
image plane (equiva-
lent to 1,300MP using
the A7R).
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Leica llIf curtain replacement

Brett Rogers

In the theme of “Camera Repairs” it is impossible to deal with how to repair all camera faults,but a few examples
may help especially in an environment that is not a service or factory workspace. An article that started out
as a commentary on repairing a single camera has been expanded as an interview between a couple of people
who have done a few camera repairs, in which it is hoped to give some guidance to others attempting similarly.

Editor: Repairing a camera from cold with no previous
experience can be daunting and while the idea of “giving it
a go” should not be the right idea for a rare and valuable
camera — but how did you get into the art?

Brett: | have been repairing a variety of film cameras for
nearly twenty years. Members reading this article may not
have worked on their own cameras, but, given the reduced
number of trained technicians willing to take on work in
2026, they might be thinking about commencing in some
form and wondering where to start. Perhaps a little back-
ground about my own experience may be a useful place
to start.

| am self-taught and commenced working on cameras
circa 2008-2009 after buying a 35mm rangefinder via eBay
that was guaranteed to work, but on arrival, did not. Who of
us can not relate to this? Free returns for eBay purchases
were still far away in the future and the cost of return post-
age back to the sender in the USA exceeded the then-value
of the camera.

Being an occasionally pig-headed, stubborn personal-
ity type, | attempted to repair the purchase. | had hardly
any idea what | was doing, and, if | repeated the work
today would without question make a better-quality repair.
Nevertheless, | remedied the issues the camera had
(replacing a de-cemented viewfinder prism with a better
one from a donor body, re-calibrating the lens focus and
then matching the rangefinder to it).

If I had not succeeded, perhaps | might well be photo-
graphing with digital cameras today, or even not pursuing
photography at all. But this initial success spurred me on
and, although | had occasional failures, | continued to suc-
ceed in fixing cameras a lot more than | failed.

Editor: But how does this relate to dealing with “just any
camera”?

Brett: | can no longer recall all the varied makes and
models I've worked on, but I'll cite a few. The Zeiss Ikon
Contaflex SLRs (have tackled dozens of these, they're
something of a favourite); Voigtlander’s lovely Bessamatic
SLRs, and Prominent, Bessa |l and Vitessa rangefind-
ers; Contax Il rangefinders (potentially frustrating to work
on, but wonderful to use); Rittreck 66 SLR (Contax com-
ments apply). Various Rolleicord and Rolleiflex TLRs (a
firm favourite); Exakta Varexes; KW Praktinas (wonderful
quality East German camera); Canon F series; The second
series of Alpa SLRs. Zeiss Ikon lkontas. | could go on, but
you get the idea. I've earned my repair stripes.

Editor: That is quite a range and some of those have
reputations for being seriously difficult to work on. But does
something come out of working on the more difficult ones —
like the Contaflex family for example?

Brett: | guess so — they all have their quirks and the
Contaflex is no exception, but once you have taken the top
off a couple of them, and maybe sorted out a couple of light
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meter movements, you gain some sort of familiarity with
“what is under the covers”.

But before getting the screwdrivers out, | think it would
be useful for readers who might be tempted to begin pulling
their Leica (or some other make of camera) apart to pause
and “self assess” their motivation for doing so. Here are
some talking points.

What is your mechanical aptitude? If your history of
repairing your lawnmower, changing the spark plugs and oil
of your car engine, or adjusting the carburettors, valve gear
or drive chain of your motorcycle is less than distinguished,
then—unfortunately—camera repair is probably not going
to end well for you. Whilst mechanical aptitude in vehicle
repairs, for instance, can be transferable to an extent, the
small scale of photographic mechanisms dictates a higher
level of fine motor skills and dexterity. So, be honest about
your own strengths and weaknesses. (I'm a reasonable
camera technician, but | can’t sing and you don’t want to
hear me try. Some photographers are not meant to fix their
own cameras—that’'s OK.)

Editor: Maybe leave the singing to me — see the article
about “Katie has a Kodak” later in this issue of Back Focus.
But are there any special approaches that make camera
repairs a bit easier?

Brett: Questions that only the potential repair person can
answer. How organised and systematic are you, particu-
larly with small objects? The further you delve into a quality
camera, the more parts you’ll need to sequence, catalogue
and reassemble in the correct order. If you've never com-
pleted a jigsaw puzzle without a few missing pieces, this
does not bode well for reassembling a shutter without any
missing vital parts. You don’t want to be in the position that
having fully reassembled a camera you find that there are
a couple of bits left over!

Are you prepared to research, and invest in essen-
tial data (manuals, instruction books, repair guides), and
certain tools and equipment in order to achieve a decent
standard of workmanship? There are one or two websites
today which offer downloads of a range of manuals at quite
modest prices, however some publications must be pur-
chased in hard copy.

Some tools may be modified inexpensively, but others
must be purchased online unless you have some machine
tools on hand and can fabricate your own. You are unlikely
to recover the cost of these after successfully fixing one
camera. Fairly obviously, this whole exercise doesn’'t make
much economic sense, unless you approach it as an ongo-
ing journey.

Editor: But if you call on a specialist camera repair
organisation today, the quoted and final costs can be
exceptionally high. Compared with that, doesn’t the cost of
a few tools pale into insignificance if you can do the work
yourself?



Brett: From that perspective — yes — but it might only be
relevant if the required repair work is minor, and you have a
lot of spare time to devote to it. Further there is the matter
of certification — if you intend to sell the camera later, know-
ing that the original maker did the work would be a positive.
If it is your own camera that you are going to use then doing
the work yourself is likely to be a very little cost out of your
pocket. Personally, | resolved years ago that if | was going
to tackle a particular type of camera, I'd procure whatever
information was available by way of manufacturer’s or third-
party service documents, and | generally research any new
to me design online before commencing work (unless it is
a very simple configuration). The point is that successfully
completing a repair is much more likely if you are: system-
atic about your research and preparation; possess at least
the minimum of essential tools; and have a dedicated desk
or work area with good lighting, and a magnifying glass and
lamp on a stand (for help seeing very small parts). If you
intend to work on focal plane shutter mechanisms, a criti-
cal, and non-negotiable, aspect of success will be a viable
means of calibrating both shutter curtains, to achieve rea-
sonably accurate and consistent effective speeds.

Editor: Acquiring a pile of textbooks can be costly and my
experience is that some of them were written from a com-
pany-service perspective that often prescribed a lot more
disassembly than was actually necessary. What about rely-
ing more on YouTube and similar on-line resources?

Brett: Maybe, but that comes with risks as well as those
YouTube videos often miss out details and even suggest
solutions that are far from ideal and may well create major
issues in the future for the next generation of repairs. This
might be where a person’s attributes as a “repair person”
will come into play — along with the ability to judge whether
a suggestion or process is the right one. But there are
advantages in seeing what those YouTubers are doing as
new materials and lubricants for example are not going to
be mentioned in those historic printed manuals and books.

With all this said: doing a shutter curtain replacement is
probably not a good first repair project for most of us if a
realistic likelihood of a positive outcome is to be expected.
If, however you are determined to start by working on a
Leica or some sort of Leica replica, you are better off com-
mencing with an example in need of servicing which still
has a set of serviceable curtains. | suppose, that the aim
of this piece, is to demonstrate that, with the right mindset,
a methodical approach to research, and a commitment to
doing the best quality work, one is capable of (and, criti-
cally, patience to deal with glitches and challenges along
the way), it is possible for a self-taught repairer to fit new
curtains into a classic Leica rangefinder and end up with a
good working shutter. Because | have done it.

Editor: OK let’s talk about the Leica IlIf with the dodgy
blinds, and are all these “Leica and Leica-look-alike” cam-
eras essentiall the same inside?

Brett: Thisis a Leica llIf “black dial” rangefinder dating to
circa 1951-52 pictured below. I'd previously serviced 1952
IlIf “red dial”, and 1955 llIf “red dial self timer” Leicas, and
have since serviced both 1942 and 1946 Ilic models. I've
also done some more basic repairs to a British-made Reid
& Sigrist Il Leica replica. The basic design is one I'm rea-
sonably familiar with, and in the not too distant future | will
be fitting new curtains into another 1950-51 llIf black dial.

A Leica llif - the subject of this repair story
It's worth discussing exactly why servicing this camera with-
out installing new curtains was not an option. (It is assumed
that readers have a basic understanding of how the cur-
tains of a classic focal plane shutter, that may in fact take
1/30 second, or more, to traverse a film gate are still able
to achieve effective exposure times as short as 1/1000 sec-
ond, by varying the release timing of the second curtain.)

Editor: What makes this a “replacement job” rather than
a “fix it job — with a bit of paint” which is what we used to
do™?

Brett: Age-related deterioration or sunburned pinholes
permitting light to penetrate through the curtain material
will inevitably dictate replacement. Less widely realised,
however is that as fabric treated for light proofing ages,
it is frequently inclined to harden somewhat. Even if such
curtains continue to satisfactorily exclude light, they will
rarely be adjustable to obtain reasonably accurate (and,
critically) consistent exposure across the entire negative at
the shorter speed settings. Any quality make of 35mm focal
plane shutter relies on a particular combination of mass,
inertia, spring energy, and optimal mechanical clearances,
in order to operate to spec. It is a very finely balanced equa-
tion. When the rubberised light proof coating applied to
them hardens, curtains become too stiff and are no longer
supple enough to wrap around their take up rollers as rap-
idly as new material. The rate of acceleration across the
film gate and terminal velocity at the closing side is compro-
mised by the braking effect of the harder material that will
not spool sweetly onto its rollers.

This all wreaks havoc on the quantity, and consistency,
of the light hitting one’s film. The shorter the set speed is,
the more profound the tapering of exposure will be. Whilst
speeds longer than 1/60(50) may remain tolerably good,
times such as 1/1000, and even as slow as 1/125(100) may
reveal gross unevenness of exposure and—in the worst
case scenario—even complete capping off of exposure
across part or all of the gate. It is becoming almost uni-
versal that any cloth shutter made more that half a century
ago will have deteriorated to the point that replacement
is essential, and maybe note that modern shutter cloth is
probably going to last longer than the original material.

Hence, one of the first things | look for when | am
assessing a classic camera featuring fabric curtains will be
the condition of the material. Does it still feel soft to touch?
Is the fabric supple? Are excessive creases visible? Any
cracks in the visible layer of light proofing? The bottom
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loading design of the screw mount Leica dictates that the
body housing must first be removed, before access to both
sides of the curtains is possible. If considering buying a
candidate you can make a preliminary assessment of the
front surface of both curtains through the lens mount. Note
that when manufactured, Leitz installed first curtains with
the light-proofing facing the front, and second curtains with
it towards the rear. Hence, it is entirely normal that the
appearance of each curtain is dissimilar, even though they
were originally made from the same material.

[ 7 S |
These images show the “as found” curtains of a
circa 1950-51 llif black dial [The 1st curtain (left)
and 2nd curtain (right)]. The second curtain, whilst
full of wrinkles doesn’t look too bad from the front.
The first curtain, however reveals the true state of
deterioration. Not just wrinkles. The light-proofing
has hardened literally to the point of cracking. Both
curtains are stiff and inflexible to the touch. Don’t
even think about trying to persevere with curtains in
this sort of state. Apart from the probability of light
leakage, no speeds shorter than 1/40 or 1/60 can ever
be made truly useful, because these curtains are now
so stiff they will, inevitably, run very inaccurately if
pressed into use.

Editor: Do all these old Leicas need new blinds? | think
| have a couple that look OK.

e T e 1 y X

Brett: These are old cameras, and you can't rule out the
possibility that one may have been back to the factory or
an authorised replair place for a rebuild that includes new
curtains - maybe an expert could tell but even the presence
of the “Leica seal” on the font is no guarantee that it is in
the original condition.

It might have a lot to do with the amount of use that
the camera has had or the environment that it has been
stored in. You might recall that a long time ago, it was
common for those old Leicas to develop pinholes when the
rest of the blind looked OK — might have had something to
do with manufacturing quality but more likely the fact that
rubber used for light proofing does perish with time and
environment. Not all 1940s and 1950s Leicas will neces-
sarily present with curtains as deteriorated as the example
pictured above

I mentioned servicing both 1942 and 1946 llic Leicas.
Both of these are now in regular use with the curtains they
were wearing when acquired. | would have installed replace-
ments into either of them had condition dictated it. Each
one still had material in very good overall condition with
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only one or two minor wrinkles on otherwise soft, supple
and unblemished material. | can offer no good explanation
why there can be so much variation from case to case in
what will look to be the original factory installed curtains. In
the absence of hard data, | must assume the usual culprits
may have a bearing on how gracefully a particular camera’s
material has aged, or being stressed under environmental
conditions (either in storage or in use) and the amount of
usage. I've inspected an even older pre-war Illa model with
beautiful curtains which, despite a lack of servicing, sur-
prised me by demonstrating a very usable 1/1000 speed.
You must assess each example individually.

Editor: OK, so how did you go about replacing the cur-
tains in this [lIf?

Brett: When the shutter blinds in a screw-mount Leica
have deteriorated to the point that they need replacement,
a Leitz factory approach would follow highly practiced pro-
cedures using stock replacement items. If you are doing
this at home you don’t have the parts store, the testing
equipment or the practiced expertise and an entirely dif-
ferent approach is needed. The following pages are a list
of the procedural steps that are involved — up to a point —
as there are refinements that only come with experience
and practice. Today, some of that can come from YouTube
videos on the internet and instruction books, but there is
no escaping the need for almost unbelievable precision in
measurements and adjustments that are necessary when
working on these photographic marvels. A novice “blind
replacer” runs the risk of getting to a point where completion
of the job is highly unlikely, and should watch those videos
and read everything that is available to determine if they
want to take the risk of failure. Access to the testing equip-
ment is unlikely unless you have a friendly service centre
to hand. A DIY approach to blind replacement that does
not include the adjustments and calibration might achieve a
good working camera but runs the risk of inaccurate speeds
at the faster shutter speeds. There is an assumption in the
following that the camera is working properly to start with —
but with degraded blinds:

Remove the body shell (casing) Unlock and detach the
camera base plate. Remove the two black screws on front
of the body and the 2 each screws joining the casing to top
cover, on both front and rear of the camera. Set the shutter
to T or B and through the lens mount, depress the pressure
plate with your thumb, and ease it over the film rails as you
slide the casing off the mechanism. Do not lose the two
loose pressure plate springs. The slow speed setting dial
stays with the mechanism. Please note the chamfer on one
edge of the pressure plate. Later — do not re-install the plate
upside-down! Note a small orientation mark on the lens
mounting flange which must face towards the wind side end
of the body. Remove the shutter front cover plate. It may be
easier to detach this after removal of the top cover.

Remove the top cover Loosen the inset securing screw
for the wind knob a couple of turns, but do not remove it
fully. You may need to alter the speed visible in the film
reminder window on top of the knob, until the head of the
securing screw is actually visible. The knob may then be
unscrewed from the take up shaft. Knob, shim, counter
dial, counter gear and take up shaft will then separate. You
will want to reinstall these components into the mechanism
after removal of the top cover, to help actuate the mecha-
nism and test function etc. The threaded collar around the



shutter release button should unfasten by hand. The rewind
knob its shaft and fork may be freed after removing the shaft
securing screw. You will need a lens spanner to remove the
securing ring/nut attached to the boss for the rewind shaft.
Remove the dioptre adjusting lever. Remove the accessory
shoe and its mounting shim detaches (4 screws). Detach
the wire to the sync port which will now be visible beneath
the accessory shoe. Remove 2 screws on the viewing eye-
piece. The lenses for
the viewing and range-
finder finders are now
loose, and free to fall
out, but should be taped E™

in situ, or stored safely. =%
Note which lens fits
each finder, and, which
way each lens faces, to
avoid subsequent focus |
problems. Remove the
speed dial after back-
ing off the grub screws.
On a llIf red dial remove |
the sync cam beneath
the speed setting dial.
Set the dial to a noted
speed (Eg Bulb) with . : i
shutter cocked, and mark the orlentat|on of the cam, prior
to backing off its grub screws and removing it so that it can
be reinstalled in the same position. The rewind release
lever lifts off after removal of its retaining screw. Note
the presence of the small cylindrical sleeve beneath the
lever. Temporarily reinstalling the lever and its sleeve after
removal of the top cover
will facilitate test firing
the shutter. Remove
the cap screw that
closes off the vertical
rangefinder adjustment
screw adjacent to the
framing window on the
front. Using a 11mm
flexiclamp (see the article on repair tools) remove the exter-
nal rings around the rangefinder ports on the front of the
body. Remove the front rangefinder lenses to clear the
top cover. The rewind end lens is threaded into the range-
finder assembly. The centre lens in front of the deflecting
prism is a light interference fit and lifts out. (This lens is a
wedge prism and corrects vertical rangefinder alignment
and needs to be reset on reassembly). Remove the inter-
nal lower cover featuring the film loading diagram (3 or 4
screws). :

The fit of top cover to
the mechanism is tight,
but, providing all secur- | _
ing screws have been |
extracted it should now
be possible to gently
ease it off. It may need
to be pulled outwards slightly at the front, to clear the range-
finder assembly as it is slid upwards. New curtains will be
installed with the curtain shafts remaining in situ. Extracting
the active curtain shaft and take up shafts to facilitate cur-
tain fitment is possible after removing the lower plate from
the shutter crate, but is outside the scope of this discussion.

If, however it's deemed necessary to remove the curtain
shafts due to malfunction or damage, the procedure in one
of the full manuals should be followed.

Remove the front cover plate of the shutter next (3 or
4 screws recessed within the lens mount), the cover plate
itself (4 or 5 screws). You should pay particular attention to
the individual placement of these screws. There will usu-
ally be one thread with a chamfered seat (dish type screw)
below the lens mount. The slow speed setting dial is incor-
porated into the cover plate and detaches together with it.
Note the correct engagement of its lever to the escapement
via the small port at bottom left of the cover. The drum side
and bottom light baffles should now be able to be manipu-
lated out of the body. (Later models have the take up roller
side baffle incorporated as part of the rear film plane baf-
fle, which requires a few more parts off before extraction.)
Remove the escapement. Two screws at the bottom of the
shutter gate, one of which also retains the flat retard spring,
secure this. The retard rod may also be manipulated out
of its linkage to the main shutter shaft lever. Note how the
fork of the rod engages with the escapement. The pal-
let control gear for the escapement and then its shroud (2
small screws) may be removed. Note the correct orienta-
tion of the pin in the control gear (it should be exactly at
the 9 o’clock position, as viewed from above, with the shut-

ter fired). Remove the o

outer cover over the
viewfinder prism (3 or -
4 screws). Beneath this
is the prism for fram-
ing viewfinder, located
under tension of a |
shaped piece of spring
steel. Needle nose .
tweezers will ease the prism out of its housing together with
the finder mask (note orientation), which is an interference
fit between the prism and rangefinder assembly. Remove
the dioptre adjusting tube of the rangefinder and its actuat-
ing arm.

Remove the rangefinder assembly First, remove the
single screw fixing the coupling arm and roller to its shaft
beneath the unit. The rangefinder is affixed to the body
by one screw near the
rewind shaft, and 2
inside the film gate. You
may want to dab a cot-
ton tip dampened with a ¢
little shellite onto the fix- §
ing screw heads, prior E
to loosening them. As is £
the case with the fixing #
screw for the coupling
arm, these rangefinder = - :
screws are usually tightly fastened You must ensure the fit
of your drivers to their heads is ideal, to avoid damage or
other complications. One mounting screw may even benefit
from a driver with an angled tip to initially loosen it. Extract
the film plane light baffle (and hence obtain unimpeded
access to the curtains and their shafts) by (1) removing
the flat release spring that also latches up the shutter when
cocked. (Note its position relative to the base of the crate
(make a pencil outline if you feel the need).The two retain-
ing screws for the spring also secure a cleat on the inside
of the film crate, which secures the light baffle, and note
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the orientation of the cleat, i ...
before you remove the last =% 4
spring retaining screw. It j
is asymmetrically shaped,
and should be refitted in &8
the correct orientation, and [
(2) Remove two screws gi
located inside the acces-
sory shoe seat which secure the top light baffle cleat and
also the rangefinder coupling arm stop lug. (Note the rela-
tionship between these parts, so that they are correctly
positioned on reassembly.)

Removing the Old Curtains Prior to removing the old
curtains, images or even video of the original are always
worthwhile. The distance by which the second curtain over-
laps the edge of the first, must be noted and is a critical
measurement. A photograph of the curtain edges when fully
cocked may be useful, if only to subsequently verify that
your newly fitted curtains are replicating the behaviour of
the originals.

The llic/llIf curtain tension adjusters use a worm screw
— very different from the M series (see the article in this
issue). You may need a speck of acetone on the heads of
the adjusters as they were usually locked with paint. You
can now back off the adjusters until the tension of the take
up rollers has been fully released. You should make a note
of exactly how many turns of each are needed to fully “zero”
spring tension, with a view to replicating this after curtain
replacement. However others may have changed these
settings, and if there is evidence of that then they might
be set at lower tensions on reassembly. Scribe a refer-
ence line along the drum at the end of the second curtain,
and providing that you replicate the exact dimensions of
the original curtain, aligning the edge of the replacement to
this mark should see the curtain overlap ideally. Peel away
the curtain ends and break the bond of the original glue.
The curtains can be removed from their rlbbon bars either
by gently slicing them open g i
with a razor at their folded
edges, or teasing the
stitching apart and peeling
back the folded ends. Keep E
them as intact as possible &
so that accurate reference
measurements of their &
dimensions can be made.
As you will see below, the &
curtains of this particular [
[1If were definitely ready SN
for the bin.

Making New Curtains There are sources for new blind
material that is unlikely to degrade like the original but it
is likely to be very thin — eg 0.15mm — and so light that
it is hard to handle. It is critical that your curtains are cut
precisely parallel and that the corners are true right angles.
Measure, mark, and then, measure again — the greater the
effort the better the result, and you need the final cuts to be
closer than 1mm, as the 1/1,000 gate is only around 2mm
and errors will affect that seriously. Closest millimetre preci-
sion isn’t good enough. You may start the gate with a ~2mm
slit at 1/1000, and if the length error or the top-to-bottom
error is only 0.2mm then that is a 10% timing error. There is
probably no “right way” to make the cuts — although using a
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mini-square or a “template
of the blind(s)” and a razor
blade on a cutting board
or a mini-guillotine are |
candidates. If the original
blinds are so damaged that
measurements are wrong
then for the 1st curtain use
30mm wide by 75mm long
and for the 2nd curtain use
30mm wide and 100mm f
long. ltis also a good idea [
to mark 8mm crease lines
for your curtain ends, and to compress these folds firmly,
evenly and precisely. A set of pliers with non-serrated jaws
can be ideal for forming a permanent crease. You must do
this so that when the fold is slipped over the ribbon bars,
you have a curtain end that is really crisp and well defined.
Leitz originally installed the permra— ~
first curtain with the light
proofing layer visible from
the lens mount and that of
the second curtain to the
rear. | do not know why,
but I've always replicated
this when fitting my own
replacements. You may |
find that the material you
use it has no yield at all when tensioned between thumbs
and fingers in one direction, but at 90 degrees there may
be a small amount of stretch. It's good practice to mark out
the long sides of your new curtains in the orientation that
will not elongate.

Fitting the Curtains The precise positioning of new
curtains relative to each other is of great importance in
obtaining reasonably accurate fast speeds. The llic and
later models do feature slit adjusting eccentric studs fitted
to the second curtain latch. Hence, there is some scope
for “dialling in” the gross amount of exposure at the slit
width speeds. But, it's limited, and intended only for fine
calibration. The basic relationship of the curtains at any
faster speed will be “baked

in” by where they are fitted =

relative to each other, so, it
is vital that this is correct.
This relationship (offset, if |
you like) is determined by §
curtain position relative to §
the active shaft (has the [
main speed dial atop it).
Not by their placement at
the take up rollers. The
two curtains of a Leica shutter are fitted “mirror image”. The
first curtain ribbons attach to pulleys either side of the cur-
tain drum and the curtain itself is glued to its take up roller
at the rewind side of the body, with the other end folded
(and stitched, originally) around the ribbon bar at the wind
side. The second curtain is glued to the centre drum of the
active side, with its ribbons fitted to their take up roller adja-
cent the first curtain take-up roller. The key to timing the
curtains well hinges on the placement of the second curtain
on its drum, and also, that of the first curtain ribbons to their
pulleys. You can dial in the curtain offset, by varying either
of these positions or both.




The ribbons in Leicas are usually is good reusable con-
dition and so are correctly attached to the drums, but | do
apply minute dabs of strong adhesive over the extreme
ends of original ribbons where they attach to pulleys/roll-
ers. It's a quick and simple precaution against the original
adhesives subsequently failing. Should the ribbons need
replacement then material is available but replication will
be as difficult as replacing the blinds, but will follow similar
procedures.

Fold the new first curtain around the bar of the exist-
ing ribbons. This means that installing the new first curtain
should not impact the curtain relationship at all, because
this is dictated by the ribbon placement onto the active shaft
pulleys either side of the drum (and the ribbons will not be
disturbed).

Fitting the First Curtain Clean the take up rollers and the
curtain drum, and lift the 2nd curtain ribbons and their bar
out of the way. A thin layer of contact adhesive (eg Super-X)
is applied to the 8mm curtain fold where it wraps the 1st rib-
bon bar, and this is pre-cured for a few minutes. (An excess
of cement should not be applied, however if any clean-up
is needed isopropyl alcohol will aid removal). | generally
dampen a cotton tip to wipe off cement. Contrive a means
of clamping the curtain folds evenly and firmly around the
bars until the cement is cured — maybe a pair of long nosed
pliers. You must ensure the bar rests snugly against the
inside of the fold and keep the fold compressed to produce
curtain ends with crisp ends.

After the first curtain has been securely attached to
its bar, its other end can be glued to its take up roller.
Clearance is minimal between the two take up rollers, how-
ever without any tension on the springs it is possible to
draw the curtains/ribbons up or down the film gate to facili-
tate easing them into position. Tease the bare curtain end
underneath and between the two rollers, take up slack, and
then apply a 10mm wide strip of cement, in situ, before
pre-curing for just a few minutes and then neatly lining up
your curtain edge with your already-made alignment mark
along the roller.

Pre-curing most contact cements is prudent. If you
attempt to fit a curtain immediately after applying a layer of
cement to the curtain, it’s likely to slide around for a period.
On the other hand, pre-curing for an extended period
such as 15 minutes (much shorter in warm weather) will
likely see the curtain grip the roller tenaciously, and then
be reluctant to be teased into perfect alignment if you are
not fortunate enough to get it bang on immediately. At this
point, the curtain tends to stay where it's been placed, but,
at the same time, if it does needs a little persuasion into
perfect alignment this is still possible. If you find it really
difficult to negotiate the curtain into position around the roll-
ers, you can cut a thin strip of copy paper and temporarily
attach it the curtain end with a small piece of scotch tape.
The paper can be bent to curl around the rollers, after which
the curtain may be pulled through.

When the cement has had half an hour add a modest
amount of spring tension to the take up roller to take up
all slack, and inspect the orientation of the curtain to the
gate. If all is well, edges should be perfectly parallel to all
dimensions of the gate. If this is not the case you will have
to relieve the spring tension, gently break the bond, clean
off the residue, apply new cement and try again.

Fitting the Second Curtain The precise positioning of the
second curtain to its drum is crucial to the end result. You
need the second curtain to overlap the edge of the first cur-
tain at the closing edge of the gate by about 2mm. | prefer
closer to 2.5mm overlap and no more than 3mm as it is not
unusual for these shutters to run a bit slow, and for 1/1000
to be closer to an actual 1/700 or so, and the extra helps
to reduce the slit and get closer to 1/1,000. Set too much
overlap, and it might be impossible to obtain any exposure
at all over the first 1/8 or so of the gate Not enough overlap,
and you might get an impossibly slow shutter (Eg 1/1000
gives 1/500) and perhaps, even, encounter film fogging
during the cocking process.

You will need to partially rotate the drum in order to
introduce the curtain end to its reference line. (You should
already have marked the drum along the edge of the origi-
nal second curtain, before detaching it from the drum).

Although it complicates attaching the curtain end to the
drum, | prefer to first wrap and glue the other end to its rib-
bon bar. With no spring tension there’s still enough slack in
the curtain and ribbons to slide the curtain around the drum
before applying cement and fitting it. You can, after tem-
porarily attaching the curtain to the drum with a small piece
of scotch tape, add a little tension to the take up shaft and
visually confirm that the curtain overlap is good. If you've
perfectly copied the length of your original second curtain
and marked its starting point on the drum, it should be fairly
good as you “drop it in”, but, because this is such a critical
tolerance, prudence demands you should physically verify
the fit, prior to cementing curtain to drum.

The easiest way to ascertain if the end alignment is
good, is to manually draw the curtains across the gate
together, then ease the second curtain away from the first
by rotating the drum with a thumb, until a sliver of an open-
ing appears between their edges. If the curtain gap tapers
visibly — it's a fail. Quality curtain installation is not difficult,
per se, however, it does dictate painstaking measurement
and assembly. In the following image the red band denotes
the overlap region between the two newly installed curtains.
If you have marked the drum accurately, and installed your
second curtain with care, at the closing end of the film gate,
the second curtain should overlap the edge of the first cur-
tain by 2—-2.5mm.

Allow the adhe- :
sive to cure overnight |
and then recheck the = &
curtain fit and over-
lap. Assuming this is
good, you can com-
mence reassembling
those parts removed
to access the curtains.
You should always
check the integrity of
the felt light trap seals
Leitz glued to the back
of the film plane light baffle prior to refitting it. These are
long-lasting and usually fit to be returned to service. They
may, however begin to detach occasionally and this can
cause curtain running irregularities if they get tangled up
in the curtains or ribbons. If you're in any doubt about their
security, remove them, clean the baffle, and apply fresh
cement, before reintroducing the felts.
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Shutter Adjustment and Calibration To bring a Leica
IlIf back to factory specifications demands processes and
equipment that are not generally available and are quite
difficult to achieve. In this article the subject is going to
be largely avoided, but the following may help in under-
standing the issues. Critical matters include getting the
two blinds travelling at the same (and correct) speeds and
ensuring that the gaps in the blinds are correctly adjusted
for the higher speeds. The “correct” process includes a
mechanical rolling drum that acts as a stroboscope and
allows the blind speeds, the smoothness of operation and
the actual gaps to be judged visually — and with the proper
procedures — adjusted. Those rolling drums are super rare.
There is an alternative that relies on the horizontal and ver-
tical rasters of an old-school television screen — known as
the CRT method, but for practical purposes the accuracy
of those rasters also has to be correct which is often far
from being the case. Similarly a conventional cathode-ray
oscilloscope can be arranged with the horizontal timebase
and a triangular wave applied to the vertical amplifier to
achieve a fully calibrated raster, but that does not work for
modern digital stored screen oscilloscopes. It follows that
after installing the new shutter blinds, if the shutter perfor-
mance is not good enough then some small adjustments
of the blind speeds can be achieved by changing the drum
tension springs. The basic turn counts (above) are usu-
ally good enough but slight adjustments might improve
things. You will note that the turns count on the llIf (above)
is a lot less than the 6 turns needed in a Leica M, which
has a significantly different arrangement. Over and Under
tensioning in a llIf produces unwanted results, most nota-
bly slow speed delays and racing as well as uneven blind
travel. Provided that the faster speeds are approximately
right, the slow speeds can be checked and that perfor-
mance will be affected by contamination of the slowspeed
train (clean and lubricate it), but those speeds can also be
affected by the drum tensions as they apply more or less
force to the slow-speed train.

Reassembly of the camera This is essentially the reverse
of its disassembly. But there are a couple of issues that
must be addressed. After reassembling the rangefinder
system, it needs to be checked and adjusted — see one of
several YouTube videos for that process. But a common
issue with these is light leaks caused by the deterioration
or loss of seals etc. Maybe the best way to get around this
is to observe the Leitz instructions:

When reinstalling the body shell around the mechanism,
note Leitz’s instructions apropos excluding light ingress into
the interior of the body in the sheet from the IlIf service
manual reproduced below.

I have found the illustrated strip of sealing material adja-
cent the slow speed dial (Part 42-700.01-665) which should
be glued to the inside of the shell, can easily be adapted
using the velvet light trap seals extracted from a couple of
spent Kodak 35mm film cassettes. You will need to butt the
seals from two cassettes together to make up the neces-
sary length, but this material is ideal for the purpose. In a
lllc, the clearance available for this seal is less than that in
later model Leicas, and thin woollen yarn will suffice.

Although the use of sealing wax is advised around other
joints between shell, mechanism and top cover, | have
generally not found this essential providing the vulcanite
covering is in good condition.
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r;': 'h.lj'l“ Servioing Instructions for the Leica IIIf

Hos. 525 001 to 837 720

bz 531

Wetzlar Sheet 51.1

Eliminating Light Leaks

Spare Fart and Materials

1. Velvet strip

2, Wax 637

3. Cement EC 880
Thinner M

42-700,.01-665

After servicing, every Leica should be made light-tight as described below.
In dismantling take speciml cnre not to allow eny wax to ret into the shutter
mechanism.

1. Housing

Cement the velvet strip 42-700.01-665 into the housing with cement EC 880

(a" fig. T1.1). This velevt atrip must be attached as close as possible to
the cut-out for the slow-speed setting knob.

Fig.71.1

2. After fitting the housing and the cover plate, seal off all gaps between
the cover, slow apeed setting knob and screw mounting ring on the one hand,
end’ the leather covering of the housing on the other (see fig, T2.1).

7. O[LL

Seal 637-

Fig.72.1 —

Leitz instructions to manage light leaks in the llIf

Editor: Wow, quite a process, but it sounds like the tip of
the iceberg, Is there a more detailed description?

Brett: 1l have written up a fullter illustrated description
that also includes some reference to other screw mount
Leicas, but even that is only part of the story as it assumes
that the person doing the work has already had a lot of
experience working on these cameras - maybe make that
available as a downloadable file?

Editor: We will make it part of the APCS electronic
library - see the APCS website that has links to the elec-
tronic library. Readers can read it on-line or download it for
later use. Of course that is copyright material and should
be treated appropriately. What about those books and
YouTube videos that you mentioned?

Brett: Here is a list of those | have obtained. Some are
Leica-specific, others are more general but still contain use-
ful information about how a focal plane shutter works.

* Leica llIf Servicing Instructions (Ernst Leitz, Wetzlar,
Germany).

* The Leica Type Shutter (National Camera Photo
Equipment Course, Colorado, USA).

* Focal Plane Shutters (National Camera Photo
Equipment Course, Colorado, USA).

* The Leica llIf (by Larry Lyell; National Camera,
Colorado, USA).

* Leica llIf and lllc Repair Book (Kuramochi Nobuyuki,
Japan).

The first four documents are available to download for just

a few dollars each from www.learncamerarepair.com

The last can be purchased via ebay from the author at:
https://www.ebay.com.au/str/nobbysparrow

YouTube videos: These change from time to time and there
is probably no specific video that covers everything.



Zeiss Contarex - tales of repair and woe

When Zeiss released the Contarex family in 1959 it was the “flagship” camera — a 35mm monster that was the
best that could be designed and made — the best lenses — lots of features and accessories aimed at professional
and advanced amateur alike, with applications in scientific as well as general photography, and minimising cost
was not high on the design brief. By the end of the Contarex era in 1973, there were 7 main bodies and more than
double that if variations are also counted. These cameras had a lot in common but quickly gained a reputation
for being very difficult to work on. The original designs contained elements that were revised when a service
was done in-factory, creating version confusion for later repairers. But even the newest of these is now more
than 50 years old and time does take its toll. This article addresses some of the issues when a repair is needed
- and there is a model and version summary of the camera bodies at the end.

Zeiss Contarex cameras are renowned for being very
difficult to repair, and it is with considerable justification
that working on a Contarex body is not a good idea without
significant training or experience. A complete CLA (Clean
Lubricate and Adjust) on a Contarex body involves nearly
1,000 items, and those items have to be in precise synchro-
nism for the unit to work. The complexity is unlike any other
camera that you might encounter.

There are YouTube videos that deal with working on a
Contarex, and once you get inside them they are all pretty
much the same. While it is moderately simple to open them
up, doing any actual work poses a huge step-up in complex-
ity and difficulty. Having “played” with some faulty Contarex
bodies, | have come to the conclusion that the official path
of replacing subassembilies is the correct approach rather
than fixing what is there — and if you do try to repair dam-
aged or worn items then there will be compromises that
mean that the performance of the camera will depart from
the Zeiss ideal. A damaged shutter in a Contarex should
not be the first camera repair that you attempt — and quite
frankly only a very few people could claim to be able to do
that successfully unless they have access to original parts,
the special tools and know the correct procedures.

Ry /N 1] The Zeiss Contarex family...
“/ ‘ Back row: The Bulls-eye (5

variants) and The Special (2
variants - made for technical
work). Second row: The Super
(at least 2 variants) and The
Electronic (at least 3 variants).
Third row: The Professional
(1 model and only 1,500 units
known - this camera is like a
Super without metering) and
a rare Black version of the
second of the Super variants.
Front row: A scientific body
with no viewfinder - these
seem to have been made to
demand from whatever parts
were around - at least 4 ver-
sions in this collection, and last
but far from least is the spe-
cial Hologon ultrawide with a
¢ non-removable f:8/15mm fixed
*»focus and aperture lens having
a depth of field from 50cm to
infinity. They share accessori-
ies like interchnageable backs
and all are made to the same
exceptional quality levels.

A major difficulty for those attempting Contarex work is
that the German 152-page manual that deals with disas-
sembly and assembly is dated 1960 with parts addenda
up to 1966. It is not a “repair guide” and does not deal with
weaknesses that we find in practice. Itis a “strip and rebuild
document” using new [sometimes updated] components.
The manual lists parts for some later models but does not
include instructions for them. When Zeiss built those cam-
eras they probably did not intend that they needed service
as many of the screws are tight to thread limits and most
have thread sealant making removal very difficult indeed.
The “manual” was a highly protected document for years -
this writer is currently translating it into English.

But many of those original bodies from 65 years ago
are still fully functional without service, although extremes
of heat and humidity does take a toll on shutter blinds, and
the light meter. Degradation of the lenses is another mat-
ter and won’t be dealt with in this article. There are some
issues with the Contarex that can be dealt with relatively
easily without needing a CLA or replacement of parts, and
there are a couple of compromises that when understood
and accounted for can be tolerated. There is no way that
a full CLA on a Contarex can be contained in other than a
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long training course (the original manual takes 100 pages
to describe the strip and rebuild). This is one case where
specialist workers are needed. But there are a few com-
mon “fixes” that have come my way over the years that are
relatively easy.

The Bulls-eye light meter

The light meter in a Bulls-eye is a large Selenium cell
with a small adjustable iris in front of it which is coupled
to the control of the iris in the taking lens. A meter (no
battery) is mechanically connected to the shutter speed
and the “correct” exposure is a simple “align the pointer”
using either or both of the shutter control or the aperture
control on the body. Most lenses have apertures that are
coupled to the body so there is no need to “transfer read-
ings”. As little as a couple of years from new, those cells
went “weak” and even non-linear, but there is a relatively
easy fix that is almost trivial — the removable cover on the
light meter cell contains a plastic disc with holes drilled in
it — that is designed to control the acceptance angle of the
meter — and sometimes one or more neutral density filters.
To increase the sensitivity, the filters can be removed or
changed — giving a sensitivity increase by as much as a
couple of stops. In an extreme case the angle control might
also be removed — probably not a good idea.

The Bulls-eye meter cover disassembled showing a
badly degraded yellow element.

However today there is a good chance that most of
those neutral density filters have already been removed
— but there is a “new” complication seen on a couple of
examples here. At the back of the light-meter cover there is
a protecting layer that seems to have gone yellow with age
or exposure to light — that item will weaken the measure-
ment and this layer can be replaced with clear material to
increase the sensitivity.

There can come a point where due to sunlight damage
for example the Selenium cell dies or becomes so weak as
to be useless. Along time ago | tried to find a replacement
(no stock left) but eventually “borrowed” the similarly sized
cell from a Zeiss Movicon 8B movie camera. The electrical
connections to it were a bit different but it eventually fitted
with some considerable difficulty — and worked accurately
using the original ND filter set — maybe just good luck! But
this raises maybe the first general warning on repairing
Contarexes — it the top has to come off be prepared for dif-
ficulties, the need to make a special screwdriver with a gap
in the end, and be prepared for left-hand threads, spacer
washers and tubes that get out of place. Take a few pho-
tos as you go to ensure that things go back in the right
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order and place — you need to watch out that the film frame
counter still works when you get it all back together — that
detail can also arise in later model Zeiss Contaflex cameras
as well — very similar mechanism but the Contarex also
includes the shutter speed control on the same shaft.

The Bulls-eye metering has a strange quirk where it can
be accurate for all speeds except when the shutter is set
at or near 1/000 sec. | have spent some time pondering
why that should be and | have come to the conclusion that
it is largely due to some non-linearity in the magnetic field
in the meter movement. But when the top is taken off the
camera it is clear that there is a mechanical adjustment (by
bending) in the cam that controls the meter that is a factory
adjustment — at least on the early bodies that | have looked
at. A tiny adjustment to that could probably address an
aging cell. But maybe it would be easier to measure the
light at a lower shutter speed and simply change the aper-
ture and shutter accordingly.

All Models — shutter adjustments

The Contarex shutters are remarkably fault free but
there is one fairly regular issue — that of uneven blind speed
possibly caused by storing the camera with the shutter
loaded. The resultis that at the faster speeds the first blind
is too slow and that shows up as a loss of exposure on that
end of the frame. Just looking through the body when firing
the shutter shows the fault readily and can be as bad as no
exposure for as much as half the frame on 1/1000 sec. The
cause when the cameras were new was a weaking spring
on the takeup shaft but from the look and feel of a couple
of blinds that | have encountered, age related stiffening is
probably also a cause that might be best approached by
a complete blind replacement — a far more difficult matter.
The easy fix is to increase the first blind shaft tension.

Access to the blind tensions is easy — remove the back
of the camera and 4 screws on the black bottom plate
which is then removed. With the lens mount towards you,
the tension controls are on the Right-Hand side and the first
blind control is the one closest to you. Increase the tension
one click at a time making sure that you don’t accidentally
release the whole tension. Then test the shutter again at
the 1/1000 sec and observe the improvement in the blind
travel (or rather the additional exposure). It should not take
more than a couple of clicks to sort it out.

On the Contarex Electronic, do the test with the bat-
teries removed — and in that condition the shutter runs at
1/1000 in all setting positions (except B of course)

All Models — delayed action

After a long time the delayed action can slow down and
even fail to run. Unlike many other cameras, the control on
the front of the camera is firmly fixed to the movement, and
if it goes slow with time, a little bit of force will help it along
and may even “polish the bits” removing the sluggish move-
ment. If the delayed movement needs more cleaning, then
don’t bother trying to take the front off the camera, you need
to take the bottom off the camera to gain access.

To remove the bottom, you need to remove the cover
plate (as above for blind tension access) and that exposes
two large screws — one each side of the tripod mount, and
there are two smaller screws accessible from the back of
the camera below the frame. Those screws can be very
tight and removing them should be done with great care



using appropriately sized flat-bladed screwdrivers. Once
removed, the bottom slides off very simply, but does release
a couple of shafts on the film take-up side which eventu-
ally will have to be replaced with alignment care. With the
bottom off, the shutter blinds are fully exposed but around
the front you can then get access to the delayed action —
at least enough to add a tiny bit of isopropyl alcohol to get
it running properly and maybe plus a very tiny bit of very
thin lubricating oil - no more than is used in watch repairs.
Refitting the bottom is relatively easy.

A Contarex Bull-eye — an unusual fault and fix

In the middle of a pile of Contarex and similarly high-
end cameras from a deceased estate, one of them was
not working and with some certainty, had not worked for a
very long time. This was a Contarex Bulls Eye and from
the serial number it was made in about 1961. You can tell
how much work a Contarex has done by the wear on the
pressure plate — and this one had no wear that was visible.
The implication has to be that this one might have failed just
after the warrantee had run out and for some reason was
abandoned. Slow shutter speeds were not running.

This "fault” is a common one for other cameras but
rarely on a Contarex. With slow speed settings, load and
shoot and the button pressed, the mirror went up and the
first blind operated — and stayed open. | could re-load, or |
could release the rest of the shutter motion by moving the
speed knob to 1/15 second. Clearly the slow speed train
was not running at all, and no amount of shaking or tapping
the camera would make it move. It sat on the bench and
every now and again | loaded the shutter — same failure.
The high speeds were OK, even the 1/1,000 sec which
sometime needs a blind tension adjustment (as above).

To get to the low-speed train you have to take the top of
a Contarex — the train is in much the same position as the
one in a Leica M3 (which is incidentally much easier to get
at!). Taking the top off a Contarex means disassembling
quite a bit involving several threads that give trouble, and
as there is very little information about working on these,
maybe practice opening a less valuable Contaflex.

Now | have opened and fixed a few of these for other
reasons like light meters, but as | did not really need this
one to work, | contemplated leaving it in the quasi-dead
condition as a display piece or maybe using it for flash work
etc. Recall my observation above that if the camera was
operated at 1/8, the shutter could be released by moving
the speed knob to 1/15? One evening | was doing just
that and at one point moved the shutter speed a very small
distance towards the 1/15 but then released it back to the
1/8. To my significant surprise there was a tiny “brr” sound
from the escapement and a couple of seconds later the 1/8
second cycle completed. So | repeated the process and
after something like a dozen tries the whole 1/8 second
exposure worked! The slower speeds still jammed but from
the sound of it about 1/8 of a second ran each time for each
of the slower speeds, and over the next few minutes of
exercising the sequence but with the slower speeds, even-
tually even the 1 second exposure not only ran but sounded
every bit as even and good as any other Contarex Bulls-
Eye that was working properly. | left the setting at 1 second
and tried it again a couple of days later — still good with no
indication of deterioration — then a couple of weeks — still
good and sounding perfect.

So what had happened? Without taking the top off, |
have no way of inspecting the gears and bearings involved.
The train had probably not run for 60 years and may have
been in a failure mode even then. | have seen those gears
on other examples and they are very well made — a good
Swiss watch with beautifully machined gears rather than
pressed gears comes to mind — and as | have several other
old Contarexes that have no problems with the slow speed
train then | can only assume that they must be running
dry. The only logical possibility is that something in that
faulty train was a bit tight or had gathered some corrosion
of some sort. Once it started to run then that would have
worn that deterioration away — sort of like running in any
other mechanical device.

This is a good yarn but most unlikely to be a recipe for
fixing sticky shutters in other cameras! But the result is a
camera with no wear anywhere, a little bit of dust in the
viewfinder image as it was probably stored all these years
without a lens fitted. Even the light-meter seems to be
working perfectly so the Selenium cell was still OK.

A Contarex Super — a tale of woe

It was a Contarex Super — first version from 1968 with
the light-meter power switch on the front — and from the
angled look of a shutter blind, | guessed that one of the
tapes had come free from its shaft or had broken. That was
maybe 30 or more years ago and for that time the camera
had been behind glass in a display cabined as an example
of the “ultimate Zeiss camera”. In preparation for this spe-
cial edition of Back Focus | decided to have a go at sorting
it out. | was guessing that all | had to do was to line it up
and join or glue the ribbon back onto the shaft.

First job was to take the bottom off the camera to get
access to the blinds, tapes, shafts etc. As above on get-
ting access to the delayed action, | removed the 4 critical
screws but even then there was a warning — one was tight
but the other three were loose and on inspection the screw-
driver slots were worn and even damaged.

The bottom slipped off the camera easily — as it should
but there displayed was a disaster. All 4 ribbons had been
unhooked from the blinds and one of them was actually
damaged where it had become jammed when the bottom
was last put back on the camera. A bit more examination of
what | could see and there was a lot more that was wrong
— shafts not moving properly, a shaft rotation counter in the
wrong position, tapes tangled with gears... Clearly some-
one had been there before me and it was not looking good.
A slightly more detailed inspection showed that both of the
blinds were far from being flexible although they were not
as stiff as can be found in old cameras that someone has
tried to fix with paint etc.

The mess - unhooked tapes and degraded blinds
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So, what to do about this? After de-tangling a few bits,
I hooked the tapes back up to the blinds and put some ten-
sion on the blind/tape combinations, and as part of that | had
to reset a mechanism that “counted” the position of the first
blind. In that position the shutter seemed to be about half
way through the rewind cycle, but even though the advance
lever would operate, and the shutter release would trigger
allowing the advance lever to run again (including the film
transport shaft) there was very little control of the position
of the combined shutter blinds.

The tapes re-hooked and tensioned but the shutter
is out of synchronisation - with no indication of the
original fault. Had the top also been off and reassem-
bled in a haphazard way when found to be unfixable?

In a situation like this, there are potentially lots of
unknowns. Was this a repair that was abandoned on cost
grounds? What was the original reason for the repair? Had
the top been taken off? Was there any more evidence?
Those Contarexes are complex beasts and some of the
rest of the camera was working — the body-based aperture
control seemed to be working and coupling with the lens,
the mirror was in the “viewing position”, and | could not see
any other evidence of damage with the exception of a small
dent in the cover underneath the lens mount.

Using a bit of logic, it seemed that the camera was sub-
stantially out of synchronisation, but without a significant
effort that maybe involved going through a complete CLA of
the top of the camera, there was no way of guessing what
might be needed or tricked into getting it running. This was
fairly clearly a case of being in the “too hard basket”. Most
of the timing in a Contarex is contained in an extremely
complex gearbox underneath the advance lever which is
serviced as a complete assembly according to documenta-
tion. It all amounts to one key question — could this camera
be brough back to full reliable working condition with a
reasonable effort? And even key to that question is the
uncertainty that some of the mechanism in the top of the
camera might need to be replaced as an assembly and
that would require finding a donor camera. With the dete-
riorated condition of the blinds and tapes, this camera was
much more likely to be a “donor camera” for the cosmetic
needs in others. Internally this camera was near enough to
be a wreck that was not worthy of spending any more time
on. So put it back together as a display item on a shelf with
a faulty lens with element separation or something like that.
At least in the assembled condition the shutter blinds were
all flat and taped even through the cap etc were in the mid-
dle of the advance travel!

Is it a donor camera? Lots of parts are clearly still
good — the reflex mirror and its very complex mechanism
looked perfect, the meter looked good, the light cells are
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probably good, all the external mechanical parts — top, bot-
tom, knobs, levers etc and even the delayed action timer
that I did check out are near enough to pristine. Maybe,
and just maybe, someone with a lot of experience work-
ing on these could borrow the whole shutter mechanism
from a relatively useless microscope camera and use that
to rebuild this Type 1 (series G) Contarex Super, but there
would have to be some certainty that the parts in common
would allow such a transplant to be successful.

But there is a message that comes from this camera
— and for that matter almost any technical repair or main-
tenance job... A full knowledge of the history of the device
is a very important input to the repair process, and details
about the failure or suspect failure become a large part of
the diagnosis. Without that data you are working in the
dark. And if someone else has made a mess of it already
then the tasks are even more challenging.

Batteries and Cells

It seems that Contarex owners have a habit of leav-
ing discharged cells in their cameras, and dealing with the
issues that arise is fraught with problems. The Super mod-
els and the first version of the Electronic include what was
originally a PX13 cell in the bottom of the mirror box.

When those cells leak they attack the surface of the
holders which becomes an insulator. That surface has to
be cleaned and even scratched to provide a good connec-
tion to each side of the cell. Replacement using PX625
cells seems to work OK. But there is another issue that is
rather harder to fix - the corroding liquid gets into the insu-
lated wires that connect to the cell holder and when that
happens the wire has to be replaced - a tedious job that
requires dismantling quite a bit of the camera. Attempting
to resolder a corroded wire is not likely to be successful and
it is worth noting that when the mess gets into the wire it
travelles the whole length and can attack electrical items -
like the meter - at the other end. This issue also appliles to
the Contaflex Super BC and S models, except that the cell
is located in the front of the camera under a flap.

All versions of the Electronic have a 2-cell 3 volt system
to run the shutter and controls and those cells are located
under a cover around the eyepiece on each side of the
prism. When they leak they swell and can be very hard to
remove from the camera and in any case leave a serious
mess. The usual cells were Mallory MN9100 Alkaline which
is half the length of an AAA battery, sometimes known as a
Type-N cell. Replacement of these today poses a very seri-
ous problem as modern Alkaline batteries (without Mercury
protection it is said) are very prone to leaking. It is logical
that new cells should be used and that they are NOT left
in the camera when the camera is not in use. Should a
camera need to be cleaned after these cells leak, the dam-
age is likely to be a very serious and complex one as the
top has to come off the camera, the damage assessed and
dealt with.

It should be noted that the last versions of the Electronic
rely entirely on the 3-volt battery system and do not include
a PX13/PX625 cell in the bottom of the meter box. Some
of the later production of those cameras have a dull patch
in the middle of the viewfinder - this is due to a partial silver-
ing of the reflecting mirror which improves the TTL metering
sensitivity and is NOT a camera fault .



The Contarex System

Before leaving the subject of Contarex repairs, the whole
family of cameras and support items is commonly known
as the Contarex System and that has been written up from
time to time from several perspectives. The components
are very collectable and there are sometimes several ver-
sions of each of the major items. People who have sought
“complete sets” will run into trouble finding them as some
items exist in very small numbers. There are examples that
might even be uncounted special builds - | have one major
item that is missing a serial number entirely. There is some
evidence that Zeiss developers used the Contarex platform
to “test” new lens designs that were eventually released on
other platforms like the Contax RTS series. From a cam-
era body collector’s perspective the following are the main
models - with a few notes on features and variants. See the
group photograph leading this article.

The Bulls-eye: There were plans and rumours of
something like a premium SLR camera in the early 1950s
and designs exist covering the lenses that were eventually
used. The Bulls-eye was announced in 1958, and released
in 1959, but not until 1960 in the USA. It brought together
the ideas from the Contax RF camera and the Contaflex
family in an “over-the-top design” that included features that
supported scientific work and performance that was over
the limits for the films of the day. Even the early versions
incldued instant return mirrors, fully coupled light meters,
provision for interchangeable backs, and a range of lenses
from 21mm to 250mm as well as a monocular that was
originally aimed for use with the Contaflex cameras which
gave 400mm frames when added to the standard 50mm
lens. From 1959 to 1967 there were several improvements
internally to address shortfalls that became evident, plus a
couple of new features including provision for data strips to
record on each frame, and a locking light meter cover. The
internal changes included changes in some critical threads
and fairly importantly a change to the spring arrangments
within the aperture control system. In 1968 a “new” version
of the Bulls-eye was released in some countries - called the
“Contarex Standard” - examples of this version are very
hard to find as they were released at the same time as
the much more desirable Super. But they included several
features of the Super including interchangeable viewing
screens and quite a lot of updated internal hardware. 5 dis-
tinct versions were produced with a total of 36,000 bodies.

The Special: This was a meterless version of the
Bulls-eye but with interchangeable waist-level and prism
viewfinders. It was intended as a scientific camera and was
normally fitted with the cheaper f:2.8/50mm Tessar lens.
Versions exist with and without the data-strip feature and a
total of 3,000 cameras were made. An early example was
used in space in the Gemini IV and possibly later missions.

The Professional: In 1966 Zeiss released the
Professional - a redesigned camera without metering, and
in many ways a replacement for the Special and a preview
of the Super. By this stage several new lenses were also
released including an automatic aperture control for flash
work that liinked the focus distance to the guide number
of the flash - lenses for 35mm and 50mm had this feature
known as the “Blitz lenses”. 1,500 bodies were made and
a lot of these were sold to governments etc.and a result is
that the Professional bodies are very hard to find in good
order, and are priced accordingly.

The Super: In 1967, Zeiss released the long
awaited Super with TTL metering, plus the features of the
Professional. There were two versions identified by the
position of the light meter switch - the earlier version had
the switch on the front of the camera - there were 9,000 of
those - and the later version integrated the switch with the
film advance lever - there were 600 of those. Up to this
point all the cameras had mechanical shutter timers. An
important new lens was released with the Professional and
the Super - the 18mm Distagon which allowed full reflex
viewing. The 21mm Biogon from the Contax fitted deeply
into the body of the earlier Contarex bodies with the reflex
meter parked and needed a separate viewfinder.

The Electronic: The release of the Contarex
Electronic in 1968 was a sensation as it brought together
novelty that would take a whole book to describe. It was
an electronically controlled camera capable of automatic
exposure, shutter timing, all sorts of remote control and
sequencing, power operation, provision for an interchange-
able back that allowed up to 450 frames in a single load, and
an extraodinary array of cables etc to bring it all together via
a data connector on the front of the camera and a control
panel. There were two versions - the first (3,500 cameras)
had dual internal power - a 3volt system for the shutter etc
and a special cell for the lightmeter - which of course was
TTL, although a plug-in unit allowed direct light measure-
ment including partial timing not related to the speed setting
dial. A second version produced right at the end of the
family was a run of only 100 cameras and was noted for a
single power system using the 3volt battery. The last ver-
sion is so rare that it must be close to being unobtainable.
(This collector was fortunate to find one in about 1974.)

The Microscope Camera: These were made to
order for general scientific work - no viewfinder - no meters
- no reflex mirror - a special scientific lens interface, but oth-
erwise still a Contarex. There are a few variants indicating
that they must have been assembled to order from parts
that were available - they are quite common, but unlike
other Contarex bodies, they are not numbered.

The Hologon Ultrawide: Responding to a demand
for wide-angle photography, Zeiss released the Hologon
Ultrawide in 1969 making only 1,400 units, although this
number has to be questioned as 2,000 Hologon lenses
were made for the Ultrawide and another 500 for the Leica
M-mount. It used the mechanically timed shutter system of
the Super and some of the accessories. It was sold as a kit
including a special hand grip that allowed the camera to be
held without getting one’s fingers in the way of the image
field. The Hologon 15mm lens has a fixed aperture of f:8,
and it was normally suplied with a radially graded ND filter
to take illumination fall-off into account.

Lenses: Ahuge range of lenses were produced for the
Contarex over the 15 years of the product life. Something
like 70 physically different items were released using the
Planar, Distagon, Sonnar and Tessar families. An oddity
was a shift lens - a PA-Curtagon made by Schneider with
the Contarex mount and the Contarex name. There were
also two huge zoom lenses, and two massive Mirotar lenses
f:4.5/500mm and f:5.6/1,000mm - if you want these in your
collection be prepared to pay a lot of money! There were
also the technical Luminar lenses with adapters intended
for use with the Contarex bellows.
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Camera Repairs - a professional ViEwW Andrew Korlaki

The approach to repairing a camera will vary widely depending on what the aim of the repair is, who is doing the
repair, and of course the nature of the item itself. Hence there is a myriad of approaches and insight will depend
of some sort of focus. APCS member Andrew Korlaki repairs cameras professionally from a commercial inter-
face with the public, and this article, while it cannot be all-inclusive, gives some insight into some of the thinking
and practices involved — a general commentary by a professional and his approach to the subject.

Some professional camera repair organisations will
work only on one make of cameras and within such organi-
sations there will be individuals who concentrate on only
one model. For the large organisations, this is a highly
efficient approach and it is often considered to be the only
one that can deliver quality results. The story below is not
about one of those organisations. Rather it is some of the
thinking process of an individual who is called on to repair
all sorts of cameras, and usually without the support that is
normally part of what a major manufacturer would do.

Today, resources are very different from what a camera
repairer might have had a couple of decades ago. With
the advent of the internet there are many, many resources
available to the repair technician. Experience shows that
they are not all correct, but they do give you an idea of
how the equipment is put together, and hopefully shows
how it should work. After 35 years of doing repairs there
are still cameras that baffle me, and sometimes a photo
or short video will help me understand how to dismantle
something...and often more importantly — how NOT to
do it. Sometimes, when confronted by a camera that is
totally foreign to me, the experience gained in watching a
YouTube video puts me in the same position as any ama-
teur observer looking at the camera for the first time. In
those cases the professional and amateur approaches are
not too different as they are both learning experiences.

This article is more about the process of doing repairs
— the steps involved, the tools we use, resources on the
internet, where to get supplies, and as an example I'll do a
step by step repair on one of the most common faults you
find on one of the most popular cameras in history — the
Olympus Trip. With over 10 million manufactured over 17
years from 1967-84, it was the classic family camera. With
auto exposure, zone focus, and a sharp lens that could eas-
ily produce a 16x20 inch enlargement, they are a great little
reliable camera. It's amazing how many I've serviced over
the years that are full of sand from trips to the beach, grate
when you focus them, yet still work and take photos. When
they don’t get damaged in accidents, the Olympus Trip is
close to being foolproof — no batteries to leak, very simple
mechanisms, and one almost unique feature in that they
are dry cameras and don’t need lubrication — in fact at one
stage they were the only camera that was “approved” for
use in Antarctica as they kept working and did not gum up
in the cold, and that Selenium light meter still worked.

To repair a camera you need tools. There is more in the
special article on tools in this issue of Back Focus, but for
the professional there are a couple of twists. There’s an old
adage that you buy the best tools you can afford - and buy
them once. That is true, but even if you're a hobby repairer
you may might avoid some serious inconvenience if you
have the best tools that are available. While some tools are
costly, such cost may be insignificant compared with the
real cost of time and maybe repair by others. The following
are my suggestions:
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Tools in the professional workshop:

Cameras use 2 types of screws — flat and cross headed.
You can use any flat screwdriver to repair a camera — the
trick is to make sure the blade is the correct size — mean-
ing the width of the blade is the same (or very close to)
the screw you are trying to remove. Many of my screw-
drivers were bought years ago from a $2 store — those
cheap sets you got in a plastic case. What | did was get a
flat diamond file and thin down the tips slightly so they fit
into the screw heads better (they tend to be too wide). I've
had some of these 30 years and they are still some of my
favourite screwdrivers. When it comes to cross headed
screws there’s something most people don’t realise — those
fitted to 80% or more cameras are not Phillips head screws!
They are JIS (Japanese Industrial Standard) screws. | often
get things sent to me for repair
that people have “tried to repair”
themselves with damaged or
butchered screws.

Damage to screws on a
Canon 90mm Tilt/Shift Lens
because the wrong screw-
drivers were used. Please
buy/use the correct ones!

JIS screwdrivers aren’t
cheap. The cheapest well made
options are made by Vessel in
Japan. There are various sets
available at places like Amazon or Ali Express for $23-35
which have size 0/00 cross headed screwdrivers, and a
range of flat screwdrivers. This is a good set to get you
started. Another good source of camera tools is Polar Bear
cameras in the UK. They manufacture a range of tools that
professional technicians around the world have tested and
use. Personally, | use screwdriver handles and tips from
The Society of Photo-Technologists in the US. They have
a online store that sells excellent screwdriver handles and
blades, both short and long. I've found them to be strong,
and the thicker handles allow for extra torque with stubborn
screws.

Tweezers, pliers etc: | have a pair of stainless steel twee-
zers I've had for 30 + years. Being stainless steel they are
not magnetic, which can be handy, especially when working
with older metal aperture or shutter blades (magnetic tools
can cause them to “stick” together). | also use $2 tweezers
| bought online that | find excellent. My recommendation
is to buy a few pairs — some with long points, some short
pointed, round tipped ones if you intend to clean lenses
(don’t ask why I've specifically stated cleaning lenses, but
never-ever hold your cleaning cloth with sharp tweezers
and wipe a lens surface). The trick with these cheaper
tweezers is to be aware they often have a very fine point,
so before use file them down a little so they are not sharp.
Doing this will save you scratching a part by accident, or



worse putting your tweezers through a cameras circuit
board by accident. A couple of small pairs of pliers are
handy, with both flat and pointed blades. Avoid any with ser-
rated blades, as these can crush parts slightly when holding
them (even the slightest corrugation in a spring can alter
the tension and how it functions).

Side cutters are handy for shortening springs, cutting
screws etc. Do yourself a favour and buy the best pair you
can justify. I've damaged cheap side cutters before just cut-
ting a spring! Quality side cutters are very hard to find — if
you are lucky enough to own a pair of E.A.Berg cutters
made in Sweden, or similar, don’t lose them — they can last
the rest of your life.

A soldering iron is a necessity when working on elec-
tronic cameras, and needed even if you are just going to
unsolder the flash sync wire from a cameras hot shoe. |
have a mains soldering iron bought for $40 on Ali Express
that works as well as my much more expensive Weller and
Hako soldering stations. | also have a USB charged battery
powered soldering iron | use if I'm only unsoldering a hot
shoe or similar. It works well and cost $15. Unfortunately, it
takes practice to use a soldering iron and the combination
of a cheap non-temperature-controlled iron and a nov-
ice technician usually leads to bad joints and overheated
components. Even for a practiced professional, a quality
variable temperature-controlled iron with a range of tips is
essential — one of my setups uses a tip diameter of 0.5mm
when soldering the coils and springs in a light-meter for
example, and the work is done under a powerful high relief
microscope.

Tools used for dismantling lenses are also very useful
for general camera work. You can make a pin-wrench out of
a pair of large needle nose pliers — just grind the point flat
at the sides so they fit into the grooves on a lens. | have a
couple — one with straight blades, and one with the tips bent
out that | use to remove the retaining rings from shutters
on things like Retina’s and folding cameras. The outwards
bend makes them a little easier to fit into tight spaces. You
can also make a very effective tool out of an adjustable
metal divider by grinding the points down — you just need to
make sure they are very rigid and don’t flex when you exert
force on them. | made some 30 years ago that | still use
frequently. Dedicated lens tools have become cheaper and
more readily available of recent times. | have bought sev-
eral different ones on eBay and Ali Express, and use them
all. The ones with the filter expanding collars are particularly
handy not only for straightening bent filter rings, but also for
removing stuck filters (and sometimes dismantling difficult
to dismantle lenses by giving extra leverage wound out into
the filter ring). A special article on lens repairs is planned
for a future issue of Back Focus but a preview detail is that
many lens faults cannot be addressed and replacement is
the only realistic option.

Another handy tool for getting into lenses is a rubber
block you use to apply pressure to a lens name ring, or front
lens group to unscrew it. I've had mine 35 years. It was
originally 55mm in diameter, but | carved the front down
so it would fit a 49mm filter thread. It is very versatile - |
use it on lenses from around 40mm (the back of it) and
can undo a 62mm name ring as well. The modern ones
available online are made of a softer silicone like material
which I've found don’t work anywhere near as well. You can
easily make your own — we used to use fuser rollers (the

exit rollers) from photocopiers, but any round rubber roller
would work. | recall one camera technician who had made
his own tools from wood turned to size in a lathe and had
glued some inner tube rubber to the front of them. But be
aware that some modern lenses have name rings that are
pinned or glued in place and don’t unscrew!

Cleaning lenses is always challenging. My personal
preference is to use Cura brand Micro Wiper cleaning tis-
sue and Cura lens cleaner. | put a little of the cleaner on
to the edge of a tissue and wipe it across the lens surface,
then wipe the fluid up with the dry portion of the tissue. It
works brilliantly and leave no residue. Other brands | would
recommend include Rosco and Zeiss. In extreme cases,
diluted Acetic Acid does a good job.

You also need solvent. Since the dreaded days of
COVID buying Isopropyl Alcohol has become far simpler
and cheaper. | would suggest buying a dispenser bottle
as it makes use easier. As you would guess you can use
Isopropyl for most cleaning purposes — camera covers,
switches and contacts, removing grime and light seal resi-
due from camera doors etc. Another handy cleaner to have
is a spray contact cleaner — | recommend a NON lubricat-
ing one such as CRC CO Contact Cleaner. It's great for
cleaning electronic switches, and also for cleaning speed
governor mechanisms and various parts. A solvent that
should never be used is WD40 which has the potential to
wreak havoc in cameras.

Some people would suggest a ultrasonic bath cleaner,
but I've not had much luck with them personally. While
they do clean things well I've not found a solvent bath that
doesn’t leave a residue behind. With many governor mech-
anisms even the slightest amount of residue can cause
intermittent or slow operation. Used properly they are great
for cleaning watches - but not generally in cameras.

Then we have lubricants. As the old TV add said — oils
ain’'t oils. Don’t use general purpose oil like sewing machine
oil in a camera. It's too thick, and can run with heat. You
can buy a light “watch” oil online for a few dollars which
is suitable. | use rather expensive Moebius watch oil, but
there are synthetic oils available which have similar charac-
teristics and cost far less which also work well. To apply the
oil you can use an oiling tool, a syringe or simply the tip of
a screwdriver. Apply oil sparingly, and for technique, have a
look at YouTube instructions for oiling watches. Apply a tiny
drop using the point of a tool, and see how the item runs. If
needed apply more oil. It's easy to add a little more, but far
harder to remove too much.

The same applies to grease. I've tried many greases
over the years from a range of manufacturers, and used
very sparingly as a lubricant on pivot points and gear faces
most work. When we come to focus helicoids that’s another
matter. Finding a lubricant that isn’t too heavy, and isn’t
prone to breaking down under various weather conditions
has been difficult. The original grease in many lenses has
been a source of serious problems even for the greatest
makers — Nikon, Zeiss etc. Polar Bear Camera offer a range
of greases that work, but the best I've found is the relatively
new product, HELIMAX-XP Optical and Instrument Helicoid
Grease (White NLGI#1 Lithium/PTFE) which is specifically
formulated for Aluminium helicoids — made and marketed
by MicroLubrol — but remember to remove ALL of the origi-
nal grease. It's not the cheapest, but a small tub costing
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$50 delivered will last many years. Be very wary of the
“camera helicoid grease” or “damping grease” and even
“fake HELIMAX” found on sites like eBay. I've found it liqui-
fies very quickly, and finds its way into shutter and aperture
blades, and you will find yourself doing the aperture blades
again way too soon.

Adhesives: Traditionally shellac was used to adhere
camera coverings. You can still do it that way, but there
are modern alternatives. Personally | use Pliobond, a rub-
ber adhesive made in the US. It can be used as a contact
adhesive, or if applied to a single surface has slightly less
bond but remains moveable for a little while so you can re-
position the coverings. Unfortunately no one imports it into
Australia anymore, but you can order it on line. There are
other rubber based adhesives sold locally like Kwik Grip
and Gorilla glue which work (I would thin them down with a
little acetone prior to use).

The modern way to stick coverings on is to use a double-
sided adhesive sheet. The best | have found that is readily
available is a product from manufacturer 3M - 3M 300SLE.
| purchase mine in sheets on eBay. Just cut to size, stick,
trim, peel off the backing and apply to the surface. You can
remove the part if you get the positioning wrong, but be
quick, as it sticks well and is difficult to remove once a little
pressure is applied. For very small jobs, ordinary double
sided sticking tape that is available from office stores is OK.

Not quite a tool but an essential item is an ice cube
tray. Generally available ones with fitted lids are only $1.50
each. | was taught to repair using ice cube trays when |
started repairing cameras at Canon in 1989. It's one of
the simplest and easiest ways to store parts, with each
compartment holding parts from each step in the repair
process. Because one of the most important things when
doing repairs is to break the repair process up into steps.
Well that, and learning when to stop. When repairing any-
thing I've found it best to break the process down into steps
and put the parts from each step into a tray compartment.

For example, if I'm servicing a Canon AE1 Program I'll
start by removing the screws from around the lens mount
and top cover (10 screws — ALL the same size) and put
them in a compartment. Remove rewind knob, circlip hold-
ing ASA dial, washer, dial and plastic guide over rewind
knob (same compartment), 2 screws, rubber and fin-
ger tab over shutter button (one compartment), advance
knob locking screw, advance lever, cam — well you get the
idea. Being organised helps you keep parts from a section
together. And makes re-assembly much easier.

Helpful hint — note screw lengths when dismantling
something. Manufacturers often use multiple screw lengths
in a camera, and using the wrong one on reassembly can
jam a camera, push through a circuit board, or dent/dam-
age a camera cover. Yes, I've done all of the above over
the years...

Speaking of being organised, even if you're following
a repair book, video or step by step guide it's always best
to make your own notes. How you do this is up to you.
You can take photos for reference (I use my phone as it's
always at hand), do drawings, or even take a video. | have
a notebook | started when | worked at Canon which has
shorthand notes, adjustment references, unusual faults/
repairs for many models which | still refer to today when
I’'m doing a repair.
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Before we get into repairing a camera I'd like to rec-
ommend an excellent website called Learn camera Repair
- https://learncamerarepair.com/index.php . The website
was started by Gene Pate, a retired camera technician in
the US. He started it as a way to share service information
with fellow repairers. When | first came across the website
there were probably a couple of hundred service manu-
als online — now there are over 2000! There is a charge
of a few dollars to download a manual, which is a bargain
considering it costs anything from $20 to $100 to buy the
original manual online. The website also has the National
Camera Training Course available to download online.
When | worked at Canon in the early 1990’s | met a techni-
cian called Geoff Braid. Geoff had been an accountant, and
enjoyed photography. He had done the training course, and
was an excellent technician who specialised in hand sew-
ing Leica M shutter curtains.

If you are on Facebook | would recommend joining the
group. It's a great place to share information, and ask ques-
tions from people who have 40 or more years’ experience
in camera repair. Several members of the Learn Camera
Repair Facebook Group who are doing the National
Camera Training course at the moment. Members of the
group work on all types of cameras from all eras from clas-
sic film cameras to modern digital equipment.

Sometimes, repairs are shown on cameras with extreme
complexity. | recall a video posted by a technician a few
years ago who had serviced a Contaflex TLR (1938) show-
ing the camera being fired and the shutter activating. When
people say the Germans over-engineered cameras they
weren’'t kidding! And it got worse in the 1960s - those Zeiss
Contarex bodies contain nearly 1,000 components!

The Olympus Trip — a repair example:

The most common fault with a Trip is the auto aperture
unit sticking as something has caused the aperture blades
to stick. You need to dismantle the lens unit to get to the
aperture blades. If the lens unit is loose and wobbles it's
the same repair process. | would clean the aperture at the
same time as a preventative measure. This process could
be found in a video or in the following step-by-step mix of
description and photos:

1. Unscrew the rewind knob
(put something inside the
rewind fork and unscrew
counter clockwise).

Remove 3 screws from top
cover. Remove the top cover
(unsolder sync wire) and
the rewind shaft and shutter
release knob (they both sit in
place and usually fall off)

2. Remove 2 screws from bottom cover. Watch out for the
film rewind release knob, it is held in by a spring but can fall
out. Remove it and put aside.

3. Remove 2 front leatherettes, remove screws from 2 front
metal plates. The one with the sync socket stays in place,
the other metal plate is removed.



4. Loosen 3 screws in
name ring around the
lens and lift off.

5. Unscrew the lens
unit. At this point |
would clean the old
grease from the focus
helicoid, re-grease it
very lightly, and clean
the lens surfaces.

6. Remove the 2
screws holding the
selenium cell unit
(clear plastic ring).
Unhook the wires from
around tripod socket
on the bottom, and
loosen the screw and
remove the retaining clip holding the wires to the shutter
under the viewfinder.

From this point you have a few choices. You can leave the
shutter unit in place, or remove it — it's up to you which
way you chose to go (removing the shutter unit involves
removing 4 screws, and there is no timing involved when
re-fitting the shutter unit). There are also a couple of ways
of dismantling the lens unit. You can de-solder the wires
that run from the selenium cell to the galvanometer (light
meter) movement, or you can leave the wires in place and
work around them. The choice is yours — there is no right
or wrong way to do it (most of the time | leave them in place
unless | have to repair the shutter unit or have a “loose”
lens unit). Either way you need to push the black/yellow
wires upwards so the selenium cell assembly can be lifted
up. Grasp the wires with something once you can see them
so you don’t tear them from the back of the selenium cell
and pull up.

7. From here on it's simply a step by step process of
removing screws and rings, being careful not to lose the
ball bearings! Clean sand/grit/grease. | use a small dab
of grease to hold each ball bearing in place. At each step
put each group of screws into a compartment. Each set of
screws are of a different type so keep track of which ones
come from each step. | would suggest working left to right
(or visa versa — your choice).

Lifting up the Selenium
cell to expose the wires

Pulling the wires
through the lens

Remove the 3 screws
that hold the ASA & focus
rings

Removing the rings with
the wiring in place

8. When you get to the focus
lens unit remove the 3 retain-
ing screws. Clean the lens
elements. Clean and re-
grease the focus helicoid very
lightly.

9. Remove the 3 screws
holding the aperture unit in
place. Sometimes they are
flat bladed, sometimes cross
type. These also hold the
rear lens element in place.
Remove the aperture unit
assembly.

At this point | remove and
clean the rear lens element
so | don’t forget to do it.

10. Clean the aperture
blades with Isopropyl alco-
hol and a cotton bud, or lens
tissue wrapped around twee-
zers. Because the blades are
riveted to the aperture plate
so you first need to gently lift
them over the setting pin —
grasp them at the bottom and
lift gently upwards over the |
pin. Clean the chrome base
first making sure not to dis- |
lodge the spring. Now clean |
the aperture blades, clean- |
ing both sides of the aperture
blade. | put a tissue on the
workbench, lay the blades flat
holding the chrome base, and
clean working away from the
pivot point towards the bottom of the blade making sure |
don’t kink the blade. When clean gently lift the blades again
to sit them over the pivot pin (making sure to put the bottom
blade on first).
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11. From here it’s simply a reverse of the steps you've
already done. When you get to the focus ring, very lightly
lubricate the ring underneath so focus is smooth.

12. When you get to refitting the selenium cell you will see
there is a plate underneath the clear plastic plate that has a
prong on it — this sits in a pin on the inside of the ASA set-
ting ring and physically adjusts the amount of light hitting
the selenium cell — simple and clever. Make sure you hook
them together. The easiest way to check is once the clear
plastic plate is in place rotate the ASA ring and you will see
the metal plate move underneath (if the selenium cell is
wired up you will also see the galvanometer needle move
as you change the ASA if you are working under a bright
light). Once you’ve confirmed it's engaged correctly put the
2 screws back in place.

13. Now run the wires back around the tripod screw mount,
and up around the bottom of the shutter plate and under
the metal retaining guide you removed previously. Fire the
shutter and make sure the auto exposure lever doesn’t foul
on the wires. If it's all ok refit the metal cover.

14. Now screw the lens unit back into the focus helicoid.
Often it doesn’t want to go back in — the easiest way I've
found to refit it is to screw it counter-clockwise until you feel
a “click”, then screw clockwise.

15. You now need to adjust infinity focus. | do this by first
screwing the lens unit in as far as it will go, then back it off
a little. | now refit the lens name ring, making sure the long
focus coupling pin engages with the focus ring. Check by
turning the focus ring and make sure the name ring rotates
with it. When it does set focus to infinity and tighten up 1 of
the locking screw.

16. Open the back door of the camera, and in the film plane
place some ground glass. If you don’t have any a piece of
“Scotch Magic Tape” works perfectly (I've been using it for
years — just make sure it’s stretched tightly between the
film rails). Now wind the camera on to cock the shutter, set
the aperture ring to 2.8, cover the lens, fire the shutter and
keep holding the shutter release down.

A special cus-
tom shutter
release hold-
ing tool (a bent
bit of wire) to
hold the shutter
release down.

With the point
M of a screwdriver
k you can now turn
the governor cam
inside the shut-
ter cocking gear
4 counter-clockwise
(pictured top of
the next column)
! — this opens the
shutter blades. Now adjust the focus ring until you are in
focus at infinity on the film plane (on the ground glass - look
at an object 80-100 meters away). Now loosen the locking
screw on the name ring and adjust the cameras focus ring
to infinity while making sure the lens unit doesn’t rotate.
When at infinity tighten the 3 locking screws.
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17. Re-chéck iﬁfinity focus to make sure it's set correctly
(I'like to double check as occasionally the lens unit moves
without you realising it)

18. You can now refit the top and bottom covers and the
leatherette.

19. Finally replace the light seal at the door hinge, and the
2 short pieces near the hinge end on the inside of the door.

This description of course is for a specific camera and can-
not be used as an exact guide for other cameras. However
the sequential ideas will usually be similar, although there
are plenty of cameras that are far more complicated than
the above. But if you have followed this while you have
stripped and rebuilt that Olympus Trip then congratulations
— you’ve now repaired/CLAd your first Olympus Trip.

Resources:

Screwdrivers/Tools:

* SPT — https://www.spt.info/sptstore.php/JIS_
crosspoint_camera_screwdriver_blades

* Polar Bear Camera — https://polarbearcamera.com/
* Japan Hobby Tools — https://japanhobbytool.com/

Leatherette/foam/shutter material/TLR mirrors

* Aki Asahi (recommended — very reasonable postage) —
https://aki-asahi.com/store/

* Hugo Studio — https://hugostudio.com/

* Camera bellows - http://www.custombellows.co.uk/

Information and services:

* Learn Camera Repair — https://learncamerarepair.com/
index.php

* Richard Haw (mostly) Nikon repair site - https://richard-
haw.com/

* Gigantoptik (lens repair of many uncommon rangefinder
lenses) - https://gigantoptik.com/category/LENS_CLA

* Old manual lens repair — technician in Taiwan who
services lenses including re-cementing lens groups and
polishing scratched elements - http://lens-cla.blogspot.
com/p/blog-page_19.html?fbclid=IwAR2IZoMGS8gulwsw
FCI18pxypkvNVHL-KM3Vz2vrNDOVcNqgm2rQOvMMsa2s
* Cameraworks-UK — source of Leica M shutter curtains -
https://www.cameraworks-uk.com/

* Lens cleaner — CURA, ROSCO, ZEISS

Invitation:

Should you need the services of Andrew Korlaki in repair-
ing a camera or guidance on appropirate approaches
please request contact details via an email to:
backfocus@apcsociety.com.au



Photographic quality from Silver to bits and bytes

Throughout the history of making images and particularly in the development of photography, the aim of achiev-
ing “sharp images” has been very much to the fore. As each new technology emerges it has been accompanied
by questions about whether the images are “as sharp as the old methods”. This article looks at some of those

arguments and maybe what is behind the conclusions.

As each new photography technology has emerged
there has been a debate about the quality of photographs
in the emerging technology. A continuing issue is around
human perception of what they are seeing and whether the
emerging technology is acceptable or otherwise. At the
core of a lot of the arguments is the willingness or otherwise
to change, often in spite of technical arguments or proofs
that one image is better than another. Even in those argu-
ments, there are so many parameters to consider — some
of which have little to do with the image itself, with maybe
more impact on the beliefs of the observers.

A new technology is not always a better technology
although those promoting a new approach may well argue
for such a view, probably driven by the financial gain that
they may achieve with the change. Different historians will
arrive at different conclusions and even classifications, as
they too have beliefs and preferences. The comments that
follow are of course tainted by such a set of beliefs, but do
follow some key milestones drawn from multiple industries
that are involved in reproducing images.

The early days — the benchmarks

The very earliest photography was in the world of inven-
tion and the quality levels that were obtained had parallel
references to images that were not photography but were
the result of artistic painting, drawing and the methods that
were used for reproduction like etching, steel engravings,
lithographs, and even wood blocks. These were predomi-
nantly mechanical forms that could be transferred to paper
via an ink medium. Photographs were seen as a way of
producing realistic images, and even from the beginning
they were successful provided that small images were all
that was desired. It would be another 50 years before large
images either from large negatives or positives directly in
the camera or by enlargement would allow final images
to compete with the size of images produced by artists
— maybe the critical level was achieved when portraits pro-
duced photographically were life-sized.

But through that period, technology saw the invention
of stereo images which previously had not been produced
in the artistic world, and even the beginnings of primitive
colour photography. Then came “transient images” where
transparent positives were projected onto a screen for
viewing by mass audiences and even moving images using
mechanical modification in a projector and eventually con-
tinuous movie film.

Photography for the masses

Those early photographic techniques were complicated
and even dangerous, requiring specialist chemists etc to
do the work. Indeed, most of the successful early pho-
tographers were chemists. By about 1880 the quality of
Black and White images was at a level that was not going
to be exceeded for another century. Not only had many
of the chemical challenges been overcome but the tech-
nology in lenses had reached a level that was able to be

mass produced, and there was a fundamental limit that did
not need to be exceeded — the ability of the human eye to
resolve the fine details. That level of detail determined the
image quality that was needed in the photographs. Then
around 1890 there were two major developments — the
emergence of the dry roll film and the initiatives by Eastman
Kodak to mass produce cameras that anyone could use.
That technology was size limited and would remain the
standard until Oskar Barnak became the main promotor of
the miniature camera where the image size was the full
frame 24 by 36mm on 35mm film but where the grain of the
film had to be significantly finer than previously so that the
image could be enlarged to an acceptable size.

The format wars

If ever there was a war in photography it was to be the
“format wars” fought around standards, and perceptions of
what was necessary for different purposes. To some extent
it was also an economic war as larger formats cost more
to produce, but did provide finer resolutions in many opera-
tional circumstances. Some of the arguments were trivial
—fine grain 35mm vs coarser 6x6¢cm or press 5x4inch — the
2:3 aspect ratio of full frame 35mm and 6x9 rollfilm and the
“squarer” ratios of quarterplate and 5x4. Then there were
some specials with panoramic images being popular.

Many of those arguments were rather trivial as they
could all be modified to achieve the desired format dur-
ing the enlargement processes. At the same time as the
formats were the subject of arguments, there was another
war — the satisfactory production of colour images. Colour
photography is complex and its history is one that is not
easy to understand without an insight into physical optics,
the perceptions of the human eye, fundamental colorimetry,
and often very complex chemistry.

Very early in the history it was realised that colour
images could be satisfactory but that at least two fundamen-
tal (often primary) colours would be needed superimposed
on one another, or so closely associated that the human
eye merged individual pixels. Without going into the techni-
cal behaviour of human sight, consider the mesh imaging
in Dufay photography and ultimately colour television to
at least guess the generation of intermediate colours from
arrays of images — technically that process involves the
functions that occur in the human brain rather than what
happens in the human eye, and has to take into account the
fact that not all humans see the same thing when it comes
to colour. Consider the common examples of different
types of colour blindness — Red/Green — Total colour blind-
ness — adaptive colour shift — etc. Sometimes, people are
not aware that they can’t actually see certain colours in the
same way that others perceive them, and there are some
examples that are hard to explain. This writer for example
can see in a dark room with the aid of an Ultra Violet torch
which some people perceive as a very dull purple, but | see
it as bright Black and White!
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Ultimately, by the end of the film era, photography had
developed to the point that the best 35mm cameras and
films were so good that comparing the results with even
large format photography was arguably pointless as those
35mm images could be enlarged a thousand times by area
without apparent loss of resolution. Sure, larger formats
could do better but was the inconvenience of the larger
cameras and the higher costs worth the effort? There were
improvements in camera automation etc but fundamentally
the results were the same right at the end of the film era as
they were half a century previously.

The digital revolution

The change from analogue chemical to digital photog-
raphy coincided with the major change from analogue to
digital in nearly every other aspect of human operations
and the techniques and limits of both are inextricably inter-
twined. And it was not just the ability to express an image in
a digital format, as there were many other aspects of opti-
misation etc that answered digital shortcomings that were
eventually to be only temporary. The idea of a digital image
was never really limited, but ideas are one thing, and the
ability to achieve the limits were entirely different.

Initially, practical digital photography was not up to the
quality that could be achieved by the old chemical processes,
but huge developments, predominantly in computing, soon
addressed that, and gradually over a period of about 25
years, a barely acceptable digital photograph displayed on
a totally inadequate Cathode Ray Tube (Television) screen
was replaced by technology that far exceeded what could
ever be achieved on a Kodachrome 5x4 film using the
best Linhof camera. While the highest resolution images
were achieved in expensive cameras normally only asso-
ciated with professional work, those performance figures
were also available to amateurs — generating a new user
classification — the “Prosumer” — and with a little manipula-
tion, the numbers could also be approached in the best
of the Smart Phones that were equipped with atomic level
sensors only a couple of millimetres across, a highly adapt-
able aspheric lens, a lot of post corrections in the phone
using on-board computing — and when desired video with
sound support. OK, not all phones have that extreme per-
formance but phones that can achieve resolutions greater
than 100Mpixels do exist and cost no more than a quality
camera 50 years ago when inflation is taken into account.
And what is more, those digital images are already in a
form that can be reproduced in the publishing and printing
business that has also developed in the same timescale.

The digital revolution has occurred so quickly — even
suddenly — that many of the intermediate stages are still
evident and are being used. Even this article is utilising
techniques that have been around for a quarter of a cen-
tury, although with a few refinements along the way. A
dozen years ago, colour printing in a magazine was costly
and not particularly faithful, but today is at a quality and
cost that is now “normal” and achieving printed resolutions
that — again — are the practical limits for a human observer.

But what of those people who have not been able to keep
up to date with the latest or simply have a yearning to use
the techniques of yesteryear. There are still intermediate
technology stages that are still in use — negative scanners —
flat-bed scanners — ink and laser printing — Photoshop and
similar image editors — and major innovation in the printing
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industry that is making general publication very affordable.
And of course there is a new publishing environment that
is accessible to virtually everyone — the internet, where
ultimately the world can see those images on a computer
screen that has resolution and colour fidelity that we only
dreamed about a decade ago. How much further can pho-
tographic technology go? Today we can get near-real-time
photographs from the Moon and Mars produced using lit-
tle more than conventional cameras — displayed on those
same mobile phones that need a magnifying glass to see
the fine details. This is indeed a digital and technology
revolution.

Image compression

For the whole of the digital revolution, the way that we
store digital images has been a dominating limitation. In
the beginning we had to fit the whole image on a floppy
disc or some sort of memory card that was very limited.
Those floppy discs could only store typically one Megabyte
of data, and even the very earliest cameras had to make
compromises to fit the images into those limitations.

But as usual, new technology comes to the rescue and
in the case of photography in a couple of ways. New stor-
age media like SD cards etc now allow thousands of high
resolution photographs to be stored on an affordable card
that is tiny and can be run from inside even the smallest
cameras. But even more dramatic solutions come from
digital encoding that allows very high levels of digital com-
pression that only causes compromises in the most critical
examination of the resulting stored images. Today we
mostly accept that the JPG compression is the universal
answer, but on close examiination, there are many “qual-
ity levels” of JPG compression that allow an image to be
good enough for snapshot use taking up very little digital
memory space, and moderate compression that saves
space but does not result in any significant loss of detail,
tonal levels, contrast, and all the other details that we see
as measures of quality. But we also have to add that the
processes of achieving digital compression also allow high
levels of image correction to deal with inadequacies in the
optical systems that we use and way of getting around loss
of detal from digitally acquired noise, and even the loss of
detail that comes from the reality that most photographs are
taken through the atmosphere that adds unwanted effects.

Conclusion — or is there one?

In discussing image resolution there are a lot of factors
at play, often with competing technologies and even physi-
cal restrictions. In most cases, it is the sensor or recording
medium that is the limitation but there are plenty of cases
where the optics that produces the recorded image are
the actual limitation, particularly in astronomy, and at the
other extreme, microscopy. In almost all cases, the record-
ing technology is what is going to determine the outcome.
Back in the film era, it was all about film grain but today it is
almost always about the technical limitations of the sensors
that we use, and what we have to pay to get the best.

We will probably have to come back to this subject in a
few years when the sensors and lenses have been devel-
oped a bit more and of course the whole subject of how we
store those images, and to restate a popular expression -
“Watch this space”.



Katie had a Kodak

The past issues of Back Focus contain a huge range of subjects...

While trolling through them looking for ideas

for new items for this issue, | came across a page from Volume 1 No 7 (1977) — headed “Katie had a Kodak” —

essentially a page of music published as a page of sheet music about 1905 —

included because it mentioned a

Kodak. This was apparently a popular song of the day, but maybe there is more to it.

As a song it has been all but forgotten, however a bit
of research in a musicological world discovered its origins.
It is from a Stage Musical “The Medal and the Maid — A
musical comedy”. The first (and maybe only season) was
produced at the Lyric Theatre — London — 25th April 1903.
The book was authored by Owen Hall with song lyrics by
Charles H Taylor and others, and the music was by Sidney
Jones. Item 22 in the score is titled “Click! Went the Kodak”
rather than “Katie had a Kodak” which is the first line of the
song, and the title that it got in a popular setting.

1903 was the era of stage musicals in London and was
also the era of questionable morals, the double entendre,
maybe commonly referred today as Vaudeville. Audiences
of the day would be good at understanding the references
and reading meanings into the texts that were not plainly
stated. The lyrics for “Katie” were by Charles (Chas) H
Taylor a popular Lyricist of the day probably most noted for
writing the Lyrics for the Opera “Tom Jones”. Sidney Jones
was a prolific composer and conductor most noted for his
stage musicals in the Edwardian era.

In the era before Radio - and in 1903 even record play-
ers were in their expensive and rare beginnings, musical
theatre like this was common entertainment for the masses
and it is probably not surprising that much of it did not
survive. Other musicals like those of Gilbert and Sullivan
were exceptionally popular and of course are still being pro-
duced. “The Medal and the Maid” might only be surviving
in this one song for no other reason that the word “Kodak”.

But looking at the rather stressed Lyrics of “Katie”, (actu-
ally written by C H Taylor) we probably need to observe
hidden phrases that would be more recognizable at that
time. We can assume that the punch-line “Katie touched
the button, and the Kodak did the rest” is a corruption of an
advertising slogan by Kodak that was actually composed
by George Eastman and included in the marketing of the
original camera featured in a photo in the Article “Why col-
lect Box Cameras” in this issue.

Tae Kopak CAMERA.

“¥You press the button, -
we do the rest.

The only camera that anybody can use
without instructions. Seod for the Primer,
free.
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The Kodak ia for sale by all Photo stock denlen

The Eastman Dry Plate and Film Co.,

Price #25.00—Loaded for 100 Pletures. ROCHESTER, N. Y.

A full lne 'E,.nuLn:l.:ln,l gonds always [o stock st LOERER BROS., 111 Nassau
Streat, Now Yok,

“You press the button - We do the rest” The Kodak

promotion of their original 1890s box camera (see

photo on P.15 which includes the tiny “preloaded”
Kodak box of 1892).

Note the advertised price of US$25 for the exchange
camera with 100 shots. That is equivalent to about A$1,200
today. The Kodak box and film might have brought photog-
raphy to the masses, but that cost could only be paid by
those whe had significant disposable resources. Even with
100% yield, that is A$12 per print relative to today!

Eastman’s original advertising phrase was “You press
the button — we do the rest” In the context of the rest of
the song I leave it to your imagination to work out that and
other references and meanings. Various subjects get a
mention — the new motor car, speeding, women drivers,
using a camera to gain evidence and maybe blackmail, and
of course the popularity of the Kodak above other cameras.
And if you have difficulty working out what the reference to
“the famous Brook” is, consider the line in Tennyson’s “The
Brook” — “Men may come and men may go, but | go on for
ever.”
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This figure (included in the 1977 issue of Back Focus)
is the printed sheet music from the popular song ver-
sion that was probably around 1905 and observation
shows even risqué images if you look hard enough
— in keeping with the whole song! Whoever produced
this song-sheet may well have been flirting with copy-
right matters — the score includes only the first verse
chorus in a rather odd order, but is actually a modi-
fied photocopy of page 167 from the full vocal score.
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The whole song has survived in the full published score
from 1903 and can be found in at least one musicological
database. | reset the lyrics and vocal line into a singable
score, editing it down to a simple 3-verses arrangement
that includes the variable chorus — following the original but
eliminating all repeats.

For purists, in the original the verses include the second
half of each verse (shown as a chorus) sung by the princi-
ple in the opera (Elsie) which is then repeated by the stage
chorus in line echos - common at that time - then repeated
as a full chorus by the stage ensemble. In the vocal line
shown below, | have omitted linking bars, the introduction
and a dance that follows. There are minor changes in
rhythms - and like the text they are also a bit stretched, but
these are obvious from this score.

A full copy of the original operatic performance score
including introductions and a final dance sequence is avail-
able publicly as part of the Operetta “The Medal and the
Maid” from one of the on-line musical repositories, and a
modern performance copy of this song, being the following

Katie had

vocal line plus a simplified piano reduction can be down-
loaded from https//www.apcsociety.com.au/Katie.pdf

When collecting cameras, associated items turn up from
time to time that are not actually related to taking photo-
graphs, and this is such a candidate. Collectable with its
references to Kodak, possibly an advertising slogan, and
the generally accepted theory that it was the Kodak cam-
era, its ease of operation and the commercial support of
film and processing that brought photography to the general
population. Kodak came to prominence from about 1890,
but it was probably the much cheaper simple Brownie Box
Camera introduced in 1900 that really set things going.
This musical item, first heard in 1903, was maybe a signifi-
cant influence as well — at least in London.

And if you want to hear a modern recording of that
song, specially performed for the APCS, you can hear it at
https//www.apcsociety.com.au/Katie.mp3 - this version is a
modern realisation as a vocal solo with piano accompani-
ment, and includes an introduction and verse links being
simply the last two bars.

a Kodak
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Ka - tie touched the but - ton, And the Ko - dak did the rest.
Ka - tie kicked the but - ton And the Ko - dak did the rest.
"Ka - tie pulled a le - ver, And the Mo - tor did the rest."
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The Australian Photographic Collectors’ Society
Inc. (founded 1976) is an incorporated
"not-for-profit" Australian Society dedicated to the
collection and preservation of Photographica.
Members’ interests include cameras of all kinds,

their lenses and accessories, literature, processes,

images and photographs. The Society conducts
monthly meetings, photographic markets and auc-
tions. Benefits include social interaction with
others having like interests, a reference library, a
monthly newsletter and this joumal, Back Focus.

Membership is open to all who wish to share our
aims. - see the membership page on the website
www.apcsociety.com.au

Social meetings, often including technical presen-
tations are open to visitors and are held at the
meeting hall of the Australian Model Railway Asso-
ciation, 92 Wills Street, Glen lris, Victoria. Refer to
the Calendar on the website.

www.cameraexchange.com.au

WeBuy, Sell & Trade
Vintage film cameras

At The Camera Exchange we
buy single items or whole
collections. Call or email

for a free valuation.
17/277 Middleborough Rd, Box Hill South

Tel 03 98984999 email: sales@cameraexchange.com.au

[ The authoritative reference on CANO".
M39 Rangefmder lenses 1939-1971

B&W & (C-41) COLOUR

DEV+SCAN STANDARD RES  $16
DEV+SCAN HIGH RES §22
DEV+SCAN PRO RES

HUGE

$28 RANGE OF

FILMS AT
BARGAIN
PRICES!

PHOTOGRAPHIC (silver halide) PRINTS
FINE ART (GICLEE) PRINTS
CUSTOM MOUNTING & FRAMING

ORDER ONLINE
AUSTRALIA WIDE SHIPPING

+ PRINTING +

08 8363 0224
31 GEORGE ST. STEPNEY SA 5069
CNIAC GBI ACKANDWI Il TERHO 10,56, AU

# covers 19-1,000mm # Premium hard-bumd

#Details & profiles i
#Specials
# Military L
#Charts To order phone | Peter
# Timelines +61 (0)419044906 or email |
# Curiosities peterkcrf@iinet.net.au
# Serial numbers
- ‘-‘:““"
Price: $88 (add $20 paP Australian addresses
overseas POA)
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to be offered for sale by public auction

Tom passed away in 2021 at the age of 91.The collection is enormous
and includes magic lanterns, early photographs, stereo cameras and
viewers, lenses, and much more. Under instructions from his family,
we anticipate offering the collection in a series of auctions.

Please get in touch if you would like to be notified when the first catalogue
becomes available.

727-729 High Street, Armadale VIC 3143 | 03 8539 6150 | mail@leski.com.au | www.leski.com.au
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AUSTRALIAN PHOTOGRAPHIC COLLECTORS’ SOCIETY Inc

A0016888V
(Founded 1976)

51st ANNUAL REPORT

To be presented at the

ANNUAL GENERAL MEETING

on
Sunday 19th July 2026 at 2pm Eastern Standard Time
AMRA Hall - 92 Wills Street, Glen Iris, Victoria

President’s Report

2025-26 was the 50th year of the Society — celebrated
throughout the year and in a special dinner in January
2026, virtually on the date of the anniversary of the legal
formation of the Society. The dinner was well attended by
members and their partners and a feature was a presenta-
tion by our guest speaker — Mr Charles Leski with the title
of “The accidental auctioneer”.

The change in the general interests of the members
and similarly minded members of the community away
from collecting cameras towards trading them with an eye
to commercial advantage continued even more strongly in
2025, and it is evident that this is happening throughout
the world.

That change is now a significant challenge for those
managing the APCS as the Society will have to change to
maintain a focus on the interests of the members. Wider
change is even more evident as the world moves away
from discrete cameras for everyday photography towards
the highly capable cameras that are now an integral part of
the mobile phones that we carry — along with the storage
and processing that is now part of everyday computing.

Certainly there are still discrete film and digital traditional
cameras in use but their numbers are only a few percent of
what they were at the peak 15 years ago.

Photography in general is going down paths that are
arriving unexpectedly and suddenly. We are seeing that in
the sudden changes in attendance and interests at the Box
Hill market. The presence of young buyers, dominating
the attendances, looking for simple point and shoot cam-
eras and film is reflected in, or maybe responding to what is

appearing in the social media that is far from the media that
the traditional APCS members are familiar with.

If this interest in film photography becomes the cen-
tral theme for the future, then the APCS probably needs
to respond to the interests of those who are the users.
Important in the new genre is the demise of the classical
darkroom in favour of scanning negatives and using com-
puting techniques for printing, storage and distribution.

While the classical members are aware of those tech-
niques, there are emerging technologies that challenge the
practices of classical darkrooms on the grounds of quality
and economy, and have largely gone unexplored in classi-
cal or retro photographic circles.

It comes as no surprise that organisations like Kodak
have also responded to this new photographic phenom-
enon and released new ranges of film cameras and film,
although those marketing initiatives have been directed
to specific markets and have not been uniform across the
world.

Of course, like other social media fads, this sudden
interest in chemical photography might also be a transient
one — only time will tell.

Membership: The membership level continues to
fall. We currently have 112 full members of which 12 have
been awarded Life Membership. While we lost contact with
about 20 members during the year who did not renew sub-
scriptions, we also gained 5 new members and welcome
them to the society. We have continued to support those
who became unfinancial in 2025 with the hope that they
eventually renew.
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During the year we lost a foundation member lan Bock
— a life member since 2010 — one who was very active in
photographic circles.

There were several resignations that came to our notice
as members moved to care, and it was evident that email
and phone contact details failed for others, probably for the
same reasons.

Publications: Back Focus in now established as
an annual production at a quality level that is possible with
modern printing systems. With the passing of long-time
editor lan Carron, your President took over the job as a
stop-gap but somehow seems to be continuing in that role.
While hardcopy versions are still being sent to Australian
members, an electronic version is available from the web-
site with open access to all.

As reported previously, massive increases in postage
costs for deliveries to both Australia and Overseas can now
be reported as a large part of the overall cost of publishing
the magazine. Future committees will have to consider the
implications of this with the probable outcome that com-
munications that relied on the physical postal services will
move towards electronic means.

The monthly newsletters are already entirely on-line
and are publicly accessible. All back issues of all APCS
publications are now electronically accessible from what is
emerving as an electronic library part of the web pages.

Auctions: Only two members-only auctions were
held in 2025-26, but were dominated by deceased estate
offerings, with bidding results being somewhat down on
previous years. Afundamental issue is the falling member-
ship and probably some reluctance to add to collections
— with some buyers treating the auctions as a resource for
trading on the internet.

The effect of that came to a head in the first part of 2026
when there were insufficient lots on offer to conduct an auc-
tion. A plan to defer that auction to the following month with
the hope of gaining additional lots failed and that auction
was cancelled. It is hoped that the auction scheduled for
August 2026 will be a return to normality.

Markets: The Box Hill Town Hall Public markets
continue to be significant and highly popular activities of
the year and attendances continue to increase. However
venue hire and insurance costs are increasing and they
have been passed on to the table holders and buyers alike
with the buyers entry fee increased to $10 for the March
2026 market. The attendance was not affected by that
decision and over a thousand walked through the doors.

The members-only markets are popular and are wel-
comed as an alternative to presentation-type meetings, and
have become significant social events at the same time.

Markets: The Box Hill Town Hall Public markets
continue to be significant and highly popular activities of
the year and attendances continue to increase. However
venue hire and insurance costs are increasing and they
have been passed on to the table holders and buyers alike
with the buyers entry fee increased to $10 for the March
2026 market. The attendance was not affected by that
decision and over a thousand walked through the doors.
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Meeting Presentations: Fopr many years,
technical and “collecting” presentations were popular
but members willing to do the necessary preparation are
becoming hard to find. Recent meetings have become
more like social gatherings with a focus on “swap and sell”.

Thanks: The APCS is a volunteer organisation. The
duties fall to a few that put their hands up and we are sin-
cerely thankful to those that do so. We thank the committee
and all those that come to the auctions and markets in par-
ticular to do all those things that ensure successful events.

Rod Reynolds, President

Treasurer’s Report
I now present the financial accounts for the year ending
31st May 2026

Financials: This financial year ended with an operat-
ing deficit of $8285.40 compared to a surplus the previous
year of $25,050.72. The principle reason for the difference
is that the receipts for the March auction were received
mostly in the previous period, as shown in the notes.

The society conducted two public markets and three
member’s auctions. Patronage at the markets continues
high, close to 1000 on each day, making our market a pre-
mier event for camera enthusiasts in Australia. The markets
are presently our principle source of income. Subscriptions
received were down on the previous year and represented
55 membership renewals for the year, however, renewal
are now due and continue to be received at present.

Equity: The financial equity of the society declined
from $109,115.65 to @100,830.25 due to an increase in
expenses.

Expenses: Expenses were higher this year due
partly to higher auction payments to vendors and increases
in hall rental, both at Glen Iris and at Box Hill. Most costs
have risen during the year, with postage, rental and website
being the most significant.

We also enjoyed a significant social event when the
society provided a members’ dinner in January, celebrating
the 50 years since the beginning of the Society in January
1976.

Fixed Investments: Our fixed investments con-
tinue to be managed by UCA Funds Management. They
are placed in the U Ethical Cash management Trust fund.
We received four quarterly distribution payments. The
effective interest rate was 3.9% which is less than the pre-
vious year of 4.5%.

Outlook: The activity of camera collecting seems to
be a declining interest of older members whose number are
receding, as seen by the reduced membership renewals,
however, as experienced at the markets, the younger gen-
eration of 20 year olds have shown an interest in quality film
cameras, unusual types and also point and shoot cameras.
The potential for continuing revenue from markets is strong.

| would like to thank Kevin Saunders for his assistance
in reviewing the accuracy of the reports.

John T Young, Honorary Treasurer
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FINANCIAL STATEMENTS FOR THE YEAR ENDED 31 MAY 2026
Profit and Loss statement

2025 Notes 2026
Income
5,333.00 Subscriptions 3 2,750.00
2,236.80 Interest Income 1,941.75
42,102.10 Auction Receipts 4 33,762.60
9,235.00 Market Door Entry Fees 5 14,613.75
9,398.70 Market Table Fees and Sundry Sales 5 8,160.00
2,933.50 EFTPOS sales 1,480.00
0.00 Other income 717.40
1,239.1 Total Income 63,425.50
Expenses
24,816.70 Auction Vendor Payments 4 43,826.00
3,498.65 EFTPOS payments 1,460.00
0.00 Auction Expenses 4 0.00
6,492.50 Market Expenses - Melbourne 5 9,649.19
0.00 Table refunds & adjustments - Markets 5 0.00
4,338.82 Back Focus 6 5,633.70
356.50 Social and refreshments 4,896.87
235.50 Website/computer/software 490.19
0.00 Depreciation 0.00
2,409.59 Insurance 2,373.83
0.00 Meetings-AGM 0.00
498.31 Office Expenses, Stationary & Packaging 359.63
373.60 Postage 459,15
1,720.00 Rental 2,050.00
779.25 Newsletter 0.00
668.96 Bank fees 512.34
0.00 Library Purchases 0.00
46,188.38 Total Expenses 71,710.90
25,050.72 Operating Surplus/Deficit for Year -8,285.40
Balance Sheet As At 31 May 2026
2025 Notes 2026
Assets
Current Assets
101,633.65 Cash and Bank Accounts 7 03,048.25
101,633.65 93,048.25
Non Current Assets
7,882.00 Library at Cost 7,882.00
1,681.00 Equipment at Cost 8 1,681.00
1,681.00 Less Depreciation 8 1,681.00
7,882.00 Total Non Current Assets at WDV 7,882.00
109,515.65 Total Assets 100,930.25
Liabilities
Current Liabilities
400.00 Subscriptions in Advance 100.00
400.00 Total Liabilities 100.00
109,115.65 Net Assets 100,830.25
Equity
84,014.93 Retained Earnings 109,115.65
25,100.72 Operating Surplus/Deficit for Year 8,285.40
109,115.65 100,830.25
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Statement of Cash Flows

2025 Notes 2026
Cash Flows from Operating Activities
5,233.00 Total Subscriptions Received 2,450.00
2,236.80 Interest Income Received 1,941.75
42,102.10 Proceeds from Auctions 33,762.60
18,633.70 Proceeds from Markets 22,773.75
2,933.50 EFTPOS Sales 1,480.00
0.00 Other income 717.40
-46,188.38 Payments to All Suppliers -71,710.90
24,950.72 Net Cash In/Outflow from Operating Activities -8,585.40
24,950.72 Net Increase/Decrease in Cash Held -8,585.40
76,682.93 Cash at the Beginning of the Financial Year 101,633.65
101,633.65 Cash at the End of the Financial Year 93,048.25
Reconciliation of Operating Surplus to Net Cash
25,050.72 Operating Surplus/Deficit -8,285.40
0.00 Depreciation 0.00
-100.00 Change in Subscriptions in Advance -300.00
24,950.72 Net Cash In/Outflow from Operating Activities -8,585.40

Notes To and Forming Part of the 2025-26 Financial Statements

Note 1 Statement of Significant Accounting Policies

This special purpose financial report was prepared for distribution to the members to fulfill the committee's

financial reporting requirements under the Australian Photographic Collectors Society's constitution and the

Association Incorporation Reform Act 2012 (Vic). The accounting policies used in preparation of this report, as

described below, are in the opinion of the committee appropriate to meet the needs of the members:

(a) The financial report was prepared on a modified cash basis of accounting, including the historical cost
convention and the going concern assumption.

(b) The requirements of accounting standards and other professional reporting requirements in Australia do not
have mandatory application to Australian Photographic Collectors Society because it is not a 'reporting
entity'. The committee has, however, prepared the financial report in accordance with all applicable
Australian accounting standards.

(c) Property, Plant and Equipment is carried in the accounts at cost less, where applicable, any accumulated
depreciation. The depreciable amount of Property, Plant and Equipment is depreciated over the useful life of
the assets of the Society commencing from the date the assets are first held ready to use.

(d) Cash and Cash Equivalents. This includes cash on hand and deposits held with banks including trading
accounts and term deposits. Interest earned is brought to account as it is received and credited to the
account.

(e) Goods and Services Tax. Australian Photographic Collectors Society is not registered for GST. All
amounts are recognised inclusive of the amount of GST where it applies.

Note 2 Trade Receivables
The Society trades on the cash basis of accounting. It does not bring sales to account when the sale is recorded
but only when payment is received.

2025 2026
Note 3 Subscriptions
500.00 Prior Subscriptions in Advance 400.00
5,233.00 Subscriptions Received 2,450.00
-400.00 Subscriptions in Advance -100.00

5,333.00 2,750.00
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2025

Note 4 Auctions

15,261.75
-13,682.00
17,563.55
-2,490.50
9,276.80
-8,644.20

17,285.40

Note 5 Markets

4,085.00
5,183.50
-2,745.00

6,523.50

August receipts (08)
August Payments

April receipts (04)

April payment
November receipts (11)
November payments
Profit / (Loss)

September Door Entry Fees

September Table Fees and Sundry Sales
September Expenses

Profit / (Loss)

2026

21,415.85
-19,351.10
1,327.85
-14,725.40
11,018.90
-9,749.50

-10,063.40

5,143.75
4,260.00
-9,477.50

-73.75

5,150.00
4,215.20
-3,747.50

5,617.70

18,633.70
-6,492.50

12,141.20

Note 6 Back Focus

3,490.00
848.82

4,338.82

March Door Enty Fees
March Table Fees and Sundry Sales
March Expenses/ Table refunds

Profit / (Loss)

Total market proceeds
Total market expenses
Market revenue

Articles
Production
Distribution

Note 7 Cash and Bank Accounts

51,603.74
50,029.91

101,633.65

Note 8 Equipment at cost

798.00
475.00
408.00
1,681.00
Depreciation
798.00
475.00
408.00
1,681.00

NAB Trading Account/Quicken balance
UCA Cash Management Account

Library Cabinets
Furniture
IC LCD Flat Screen

Library Cabinets
Furniture
IC LCD Flat Screen

9,470.00
3,900.00
-171.69

13,198.31

22,773.75
-9,649.19

13,124.56

700.00
3,588.70
1,345.00

5,633.70

43,018.34
50,029.91

93,048.25

798.00
475.00
408.00

1,681.00

798.00
475.00
408.00

1,681.00
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Officials and Contacts

Office Bearers 2025-2026

PRESIDENT Rod Reynolds — president@apcsociety.com.au
VICE PRESIDENT Ken Anderson
SECRETARY Kevin Saunders — secretary@apcsociety.com.au
TREASURER John Young — treasurer@apcsociety.com.au
COMMITTEE Paul Ewins Tom Marinov
NEWSLETTERS email to web@apcsociety.com.au
BAcK Focus email to backfocus@apcsociety.com.au
AUCTIONS email to auctions@apcsociety.com.au
MARKETS email to market@apcsociety.com.au
WEBMASTER Rod Reynolds — web@apcsociety.com.au
Clubrooms

MEETINGS AMRA Hall

92 Wills Street,

GLEN IRIS

Contacting the APCS

MAIL THE APCS
Clo The Secretary
(See the web pages and the newsletters for current details)

PHONE & EMAIL (See the web pages and the newsletters for current details)
WEBSITE http://www.apcsociety.com.au

BACK FOCUS No121

Journal of the Australian Photographic Collectors’ Society Inc June 2026
A16888V - ABN 55 567 464974

CONTENTS
3 Editorial - camera repairs and collecting - the modern need for DIY servicing
6 Camera Repairs - a basic outline - a commentary on various approaches to camera service

1" Camera Repairs - tools and material - what the DIY repair person needs

15 Box Cameras - the case for collecting them - box cameras were common for a century

16 Two Leica M repairs - almost an introduction to opening and repairing these cameras

19 Early Nikon Kodak DSLRs - Ross Alford - one of the major initiatives by Kodak

22 Service hint... Digital Sensor Cleaning - sensors do become contaminated and need cleaning
23 Camera Repairs - shutters - lenses - some general comments on approaching these tasks
27 Voigtlander Fachkamera - the forgotten monorail - a highly capable 5x7 studio plate camera
28 Leica llif curtain replacement - Brett Rogers - replacing the shutter blinds

31 Zeiss Contarex - tales of repair and woe - a complicated camera - easy fixes - and a disaster
40 Camera Repairs - a professional view - Andrew Korlaki - and a CLA on an Olympus Trip

45 Photographic quality from Silver to bits and bytes - resolution through the ages

47 Katie had a Kodak - a popular song from 1905 that borrowed from a Kodak advertisement
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