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Chapter 1:  Mercury Overview

1.1  Guide to using this Guide

The Mercury User Guide is divided into four chapters.  The first introduces the system, its basic 
terminology, and gives example configurations.  This is the best way to understand Mercury as a 
system.  All users are encouraged to at least scan through this section.

The second chapter, “Assembling and Configuring Mercury,” is useful when you want to make 
changes: adding a new lens or type of back, or more radically changing your Mercury configuration.  
However, if your Mercury is already assembled, and you only plan on using one config, you can skip 
this chapter for now and come back only when considering additions and changes.

The third chapter, “Shooting with your Mercury” teaches you everything you need to use an already 
configured Mercury.  It contains both general information on fully manual photography and specific 
instructions for Mercury users.  Anyone new to medium or large format photography is encouraged to 
read this entire chapter.  Others may wish to skim for parts that relate directly to their Mercury config.

The final chapter is intended for those who are ready to expand their Mercury, offering various 
suggestions.  It also includes a section devoted to making new Mercury components or collaborating to 
bring your ideas to Mercury.

1.2  Introduction

1.2.1 The Mercury Concept

Mercury is not a camera.  Depending on your perspective, it is either an infinite set of potential 
cameras, a library of ever-expanding parts, or an open system for coupling optic and recording 
mediums.  This is why we cannot properly refer to Mercury in the singular.  Mercury is fluid in both 
capability and time: it reaches into the past an incorporates nearly any photographic device or 
technology from history; and reaches into the future: it is capable of incorporating devices, 
technologies, and techniques that haven't been invented yet.  Mercury components are open source and 
can be modified to meet any need.  The Mercury system allows you to record images on any practical 
medium, from wet plates to negative film to digital to instant film, etc.  Similarly, Mercury is radically 
democratic: anyone can extend the system to incorporate a more extensive set of technological nodes, 
new uses, and new aesthetics.  Mercury will exist as long as there are users and makers who keep it 
alive.  A 1000 year camera system?  Perhaps, but not as an unchanged device—only as a flow that 
moves through the medial contours of whatever society is willing to mold it.  Mercury is not a thing; it 
is a concept of radically open, distributed, incorporative maker media instantiated (for the moment) as a
fluid set of image-making machines.

Nonetheless, if you want to take a photograph with Mercury, you will likely end up with a particular, 



individual device capable of doing that in the way you specify.  We refer to this singular device as a 
Mercury configuration.  This bridging of Mercury as a fluid system with Mercury as a singular camera 
that you can use for a specific imaging task is the purpose of this guide.

1.2.2 System Diagram

The following diagram represents a view of Mercury's main modules.  The resulting permutations of 
configurations are too numerous to represent, but some specific configurations are given in the next 
chapter.

As in all illustrations in this Guide, items depicted in blue are third party, while items in black are 
manufactured by Mercury Works.





1.2.3 Basic Mercury Terminology

Mercury:  The universal, modular, open camera system designed by Mercury Works.

Config:  An individual configuration of Mercury consisting of a front panel integrated with a back 
adapter, a lens stack, and a back (either present or accounted for).

Front Panel:  The central Mercury module.  It isn't a full camera body until it is integrated with a back 
adapter.

Back Adapter:  The module that mates on the rear side of the Front Panel.  Each accepts film or digital
backs of some kind.

Camera Body:  A front panel integrated (bolted together with) a back adapter.  Some Mercury 
“integrated panels” are already a complete body.

Lens Stack:  Everything in front of the Front Panel.  Usually consists of front spacers, a focus unit, 
potentially a lens barrel, a shutter plate, and a lens.

Shutter Plate:  This is the part that mounts a view lens.  On a large format camera this is equivalent to 
a “lensboard.”  However, Mercury shutter plates are not boards, but circular, threaded plates that screw 
into lens barrels or directly into focus units.  They are speced by thickness and the shutter size that they 
can mount.

RS [value]:  This is perhaps the key Mercury concept.  RS refers to Rear Spacing and Rear Shift.  
Every Mercury config has an RS value.  This is basically where the focal plane lies.  An RS-0 config 
has the focal plane in the standard place (about 23.8mm behind the front of the Front Panel).  An RS-30
config has its focal plane shifted 30mm farther back from the Mercury standard.  The config's RS value
is the sum of its back adapter's RS value and its mounted back's RS value.  For example, a Mercury 
config consisting of a 4x5 RS-20 Graflock back adapter (there are three different RS versions of our 
4x5 Graflok back adapter), would be at RS-20 when used with a standard sheet film holder or roll film 
back.  But if you were to mount the Mercury Instax Wide Motorized Graflok 45 back (which has an RS
value of 30) back on this camera, your config would then be at RS-50.  Your lens stack and rear spacing
must balance out, so changing from an RS-0 config to an RS-20, for example, requires that you remove
20mm from your front spacing.  The Mercury View Lens Table gives, for any tested lens, both the 
standard RS-0 lens stack components and the components for various common RS values.

FS [value]:  FS refers to front spacing.  The FS value of a particular config is the sum of the values of 
individual Front Spacers.  These come in the following units: 5, 10, 15, 20.  So FS-25 could be 
achieved back stacking an FS-10 and an FS-15, or by stacking an FS-20 and an FS-5.



1.2.4 Front and Rear Spacing Example

The following example makes use of the same lens (the Schneider APO Symmar 120mm f/5.6) in two 
different configs, each with a different RS value:

1.3  Basic Mercury Modules

1.3.1  Basic Module Descriptions

Lens:  Generally a third-party component, Mercury can accept either view camera lenses (which 
contain two glass elements that screw into either side of a round “leaf” shutter) or system lenses (which
typically have metal lens barrels with built in helical focusing, but usually lack shutters).  Each type 
entails a different lens stack (set of Mercury modules).

System Lens Shutter Adapter:  Necessary only for system lenses, this module is usually a hybrid 
of plastic and metal parts.  It contains a mechanism to which a particular type of system lens (for 
example, Mamiya 645 or Canon EF) can lock.  The back side of this module contains threads designed 
for a particular third-party shutter (often an Ilex No. 4 or Copal 3).  This attaches the system lens 
(which lacks a shutter) to an auxiliary shutter for use with Mercury.



Shutter Plate/Board:  For view lenses: This is a round adapter designed to accept a particular 
shutter, which attaches to it via its screw-on flange or retaining ring.  The shutter plate also contains 
58mm male threads which screw into a lens barrel or Focus Unit.  XL shutter plates are specifically 
designed to screw into an XL Focus Unit.  For system lenses: This is a square board to which you 
mount your auxiliary shutter (typically Ilex No. 4 or Copal 3).

Lens Barrel:  Some lens configs require or enable extra spacing in the form of a lens barrel.  The 
shutter plate screws into this, which screws into a focus unit in turn.  XL Focus Barrels combine a 
shutter plate with a lens barrel.

XL Plate:  For XL focus units only.  A special round plate screw into the end of the XL focus unit and 
provides a mounting surface for particular shutters.  The most common plate, the “XL Barrel Plate,” 
accepts XL Barrels.

UW Insert:  For Ultrawide focus units only.  This insert accepts a standard shutter plate or lens barrel, 
and is threaded into an Ultrawide Board.  This module actually rotates in order to focus.

Focus Unit:  The main component for lenses that don't have built-in focusing (typically view lenses). 
Three common focus units are available:  The Standard Focus Unit, which accepts shutter plates or lens
barrels, the Ultrawide Lensboard, which accepts an UW Insert, and the XL Focus Unit, which accepts 
XL Plates.  System lenses that contain built-in focusing skip this module entirely.

Front Spacers:  These square spacers come in 10mm, 15mm, and 20mm heights.  They are the 
primary means of spacing a lens to the proper distance from the film plane for infinity focus.  They can 
be stacked, but should not exceed 50mm in height.  More spacing requires a Front Mounting Spacer.  
This mounts onto a Front Plate atop another front spacer, but additionally contains a new mounting 
point for additional front spacers on top.  System lenses often require a special front spacer specifically 
designed for their infinity point.  For system lenses, the Shutter Board mounts directly over the front 
spacer, with no focus unit in between.

Front Bolts/Washers:  These M4 washers fit on M4 bolts, which are then used to clamp down the 
focus unit or shutter board, with front spacers in-between, into the Front Panel.

Front Panel:  This is the most important Mercury module.  Every Mercury config has a front panel of
some kind.  The most common one, the Standard Front Panel, works for most configs.  However, 
special front panels are necessary for particular system lens formats (such as those designed for 135 
formats) or ultra-thin bodies.  The Front Panel includes threads and mounting points for a front 
spacer/lens stack, M4 bolts, a cable release, a tripod mount, a camera strap, and a Back Adapter.  The 
Front Panel's M4 threads are open on both sides.  The M4 bolts screw into the front side, and the bolts 
holding a Back Adapter screw into the back side.  Certain specialty front panels integrate a back 
adapter rather than provisioning for one to be mounted to it (in cases where lens limitations require it).

Back Adapter:  The back adapter is the second most important Mercury component.  This actually 
mounts backs, while being itself semi-permanently mounted to the Front Panel.  There are many 
different back adapters.  The most popular include: Graflok 23, Graflok 45, Hasselblad V, and Mamiya 
645 AFD.  The back adapter mounts to the front plate via four short M4 bolts.  Some back adapters 
come with “RS” ratings.  This is the number of millimeters of rear spacing they introduce—in other 
words, how much the back adapter shifts the film plane in use.  When back adapters shift the film plane



back, you must compensate in the lens stack by removing a commensurate amount of front spacing 
(either in front spacers or lens barrels).  Some back adapters, such as Graflok 45, come in multiple 
versions, each with a different RS rating, as well as a different set of compatible focal lengths that can 
be used with it at full format size.

Back:  The back is the actual recording medium holder.  There are hundreds of backs that can be used 
with Mercury, including roll film, canister film, sheet film, digital, instant film, etc.  Most of these 
backs are third party.  See the system diagram for many back types, or Mercury Back Guides at 
www.mercurycamera.com for extended discussions of available options from historical and current 
photographic practices.

1.3.2  Example Configurations

The following example configurations are shown in both photographic (assembled) and diagrammatic 
(exploded) form.  Studying these configurations will provide you with a robust understanding of how 
Mercury configuration works in practice, as well as some of the things the system is capable of.  It 
should be noted that in most of these cases, they represent only one of multiple possible ways to 
configure Mercury for a particular lens and back.  And of course these are just a few of the thousands 
of possible configurations.

As in the system diagram, 3rd party components are rendered in blue.

http://www.mercurycamera.com/


Example #1:  Medium Format, View Lens

This is a common, relatively inexpensive configuration.



Example #2:  Large Format, View Lens

A typical large format configuration.



Example #3:  Medium Format, System Lens

This is a typical configuration that makes use of medium format system lenses.  The lens shown is a 
Schneider Exakta 66 lens, with Pentacon 6 mount, but most other system lenses would be configured in
a very similar way.



Example #4:  Large Format, Large View Lens

Larger and longer lenses, like the Zeiss Sonnar 180mm f/4.8 shown, often utilize the XL Focus Unit in 
a configuration like this.



Example #5:  Medium Format Digital, Wide Angle View Lens

A typical configuration incorporating a medium format digital back.  While digital backs can also 
utilize a Mercury adapter to convert their mount to Graflok 23, this config is using a compact Mamiya 
645 AFD back adapter.  This allows for an RS-0 config, but can only mount M645 backs.  This config 
also features the Ultrawide Helical Lens Board, utilized for extremely wide view lenses (in this case the
Schneider Super Angulon 47mm f/5.6).



Example #6:  Large Format, Long Lens

This is an uncommonly large configuration, not typically recommended.  It is provided here as an 
illustration of what is required to utilize a very long (over 150mm), non-telephoto lens.  This is a 
210mm lens.



Example #7:  135 System Lens, Graflok 23 Back

This is a typical config for shooting 135 (small format) lenses.  Instead of a separate front panel and 
back adapter, a single integrated panel takes the place of both, to which a large format shutter threads 
directly.  The lens shown is a 35mm Schneider Tilt-Shift lens from the 1970s.  Tilt-shift lenses have 
larger than standard 135 image circles, and are thus handy in this kind of setup.  The back shown has 
gone through a Mercury conversion to become a “135 Extended Frame Back.”  This converted back 
takes 135 (35mm) film and exposes a slightly longer than normal “full frame,” making it a good match 
for 135 system lenses.  This lens is native Exakta mount, but utilizes the Mercury Canon EF to Ilex 4 
mount adapter with its own adapter on board.



1.4  Medium Format Digital Backs

1.4.1  Introduction: Film vs. Digital

Film or Digital?  You don’t really have to answer this question, because Mercury cameras can do both.  
However, given the ubiquity of cheap (and expensive) digital cameras, most Mercury users shoot film 
of various formats.  If you are going to use a Mercury camera for digital, it’s because you want to do 
something really special that no other camera can do.  Accordingly, the Mercury camera system is 
compatible only with Medium Format Digital Backs (“digibacks” for short).  These are very high end, 
professional backs.  They typically cost many tens of thousands of dollars when new.

There are two types of Mercury digital users:  First, those who own an insanely expensive digital back 
for professional (or hobbist) use and want to do more with it than their standard camera system will 
allow.  Second, those who love Mercury’s cool tricks with film and want to use them on digital as well, 
and therefore seek out much older, used digital backs, which can be quite affordable.  Like all digital 
equipment, even high end digibacks depreciate over time, and can be found for as little as $500 if you 
find an old enough model.  Unlike most consumer digital equipment, these backs are such high quality 
that even a 15 year old back will produce stunning images.  And because they have few (sometimes no)
moving parts, unlike integrated cameras, they typically last a very long time.

Here are 3 “tricks” that a digital Mercury can perform:

1.  Shoot with any of hundreds of compatible lenses that otherwise won’t work on any other 
camera that will accept your digiback.

2.  Push smaller format lenses further by utilizing their extra image circle on a larger sensor 
than that for which they were intended.

3.  Use the Mercury ST (Stitching) system to take composite images that capture more of the 
image circle of large format lenses than any regular digital camera could.  This makes many 
unique vintage lenses compatible with digital, where previously you had to use large format 
film to capture enough of the lens’ image circle to really capture something of its character.  
Likewise, you can push these lenses further than on film with very high resolution digital backs.

1.4.2  Digital Back Compatibility

The Mercury system is highly compatible with digibacks by many brands that use Mamiya AFD and 
Hasselblad V mounts.  Some modules are also available to mount Contax 645 mount digibacks.  The 
following table summarizes Mercury compatibility with various mounts:



Mount Mercury Compatibility Notes

Mamiya AFD/645 Basic camera back adapter
Stitching Back Camera
Graflok Stitching Back
135 Standalone Camera
Graflok 23 to Digiback adapter

Recommended to use Mercury 
Clamps for extra security and more 
precise flange distance.  Clamps 
available for Leaf Valeo, Leaf Aptus,
and Phase One IQ series backs.

Hasselblad V Basic camera back adapter
Stitching Back Camera
Graflok Stitching Back
135 Standalone Camera
Graflok 23 to Digiback adapter

All Mercury V-back products come in
two versions:  Type 1 and Type 2.  
Type 1 is compatible with Hasselblad,
Phase One, and Jenoptik brands.  
Type 2 is compatible with Leaf and 
Kodak backs.

Robust mount.  No clamps 
recommended.  Many brands have 
the advantage of mounting in either 
landscape or portrait orientation.

Contax 645 Basic camera back adapter
Stitching Back Camera

Hasselblad H Basic camera back adapter (with 3rd 
party adapter; see Mercury User 
Guide)

Limited Mercury compatibility and 
no testing.  Not recommended.

1.4.3  Digital Back Characteristics

At Mercury Works we have extensively researched and tested digibacks.  The following table 
summarizes the most important characteristics of various digibacks for use with Mercury today.

“Portable” in this context means that the digiback can shoot without needing to be connected to a 
computer.  “Tethering” outlines what is required to connect to a computer for instant capture and Live 
View.

Brand Series Sensor
Size

Portable Tethering Notes

Leaf Valeo 6, 
11, C-
Most

135 Yes, via Mercury
CF Unit. No 
screen unless 
connect iPaq via 
DP-67 cable.

Yes, via Leaf 
Capture 8.x.  Live 
View requires USB 
dongle. All 
computers can fully 
power the back via 
Firewire.

Limited in sensor size, but 
work very well with 
Mercury.



Leaf Valeo 
17wi, 
22wi

44x33
48x36

Yes, via Mercury
CF Unit. No 
screen unless 
connect iPaq via 
bluetooth or DP-
67 cable (non-wi
versions are 
cable only).

Yes, via Leaf 
Capture 8.x or 11.x. 
Live View requires 
USB dongle. All 
computers can fully 
power the back via 
Firewire.

Inexpensive and produce 
gorgeous images.  The best 
bargain in digital backs!

Leaf Aptus 44x33
48x36

Yes, standalone Yes, via Leaf 
Capture 11.x or paid
version of Capture 
One. Live View in 
Leaf Capture 
requires USB 
dongle. All 
tethering requires 
an external power 
source.

Work very well with 
Mercury and can be a  
bargain, but have a 
vulnerability in the Firewire 
board that can easily cause it
to fry, rending the back 
useless (even when not 
tethering).  Can avoid the 
problem by never tethering.

Leaf Aptus II 44x33
48x36

Yes, standalone Yes, via Leaf 
Capture 11.x or free
version of Capture 
One.  Live View in 
Leaf Capture 
requires USB 
dongle. All 
tethering requires 
an external power 
source.

Excellent backs, with 
additional metadata options 
that are particularly useful 
for Mercury shooters, but 
more expensive.  Uses 
Firewire 800.

Phase One H 135
36x36
44x33
48x36

No Yes, via free version
of Capture One.  No
Live View. All 
tethering requires 
an external power 
source.

No recommended, as must 
be tethered to work, and 
even then requires a 
secondary power source to 
capture.  Requires a wakeup 
signal in addition to shutter 
sync.

Phase One P, P+ 44x33
48x36

Yes, standalone Yes, via free version
of Capture One.  
Only “+” versions 
can do Live View.  
All tethering 
requires an external 
power source.

High quality backs, but tend 
to be quite expensive. 
Compatible with Mercury, 
but no special clamps are 
available.  Requires a 
wakeup signal in addition to 
shutter sync.

Phase One IQ 44x33
48x36
53x40

Yes, standalone, 
including Live 
View.

Yes, via free version
of Capture One.

Requires a wakeup signal in 
addition to shutter sync, 
unless put into high-power-
drain “no latency” mode.  



Special clamps are available.
Fully Mercury compatible.  
IQ3100 and IQ4 backs can 
operate without an external 
shutter, for tripod shots only.

Hasselblad CFV 36x36
48x36

Yes, standalone Yes, via Hasselblad 
software.

Good backs, but 
significantly overpriced due 
to mechanical Hasselblad 
compatibility.

Sinar 54 48x36 No Yes, via Capture 
Studio.

Amazing backs, for tethered 
studio use only.  Have 
exchangeable mounts.  
Beware versions that use 
fibre-optics, as they require 
special computer card.  
Firewire versions are the 
only viable ones.  H series 
can do multiple-exposure 
pixel shifting for highest 
possible results.  Not the 
best match for Mercury use, 
but certainly possible.

Sinar eMotion 48x36 Yes Yes, via Capture 
Studio.

More practical than other 
Sinarbacks, but no real 
advantages.

Jenoptik Eyelike 135
36x36
48x36

No Yes, via Eyelike 
Precision software, 
running on Mac OS 
10.4 only.

A nightmare to get working 
on the software side, but 
very inexpensive and can 
deliver insanely high quality 
via pixel shifting if you can 
get it working!  Can also 
directly control Schneider 
electronic shutters.  
Exchangeable mounts, plus a
special Mercury camera 
body that connects directly 
to the back.

Kodak DCS Pro 36x36 Yes, standalone Yes, via Kodak 
software.

Very bulky and heavy back, 
and overpriced.  Won’t work
on a Mercury or technical 
camera without a special 
Kapture Group cable.  Don’t
purchase without it.

Kodak DCS 
645

36x36 No Yes, via Kodak 
software.

Not compatible with 
technical or Mercury 
cameras—must be mounted 



on the original camera it was
designed for (Hasselblad 
ELX, Mamiya AF, or 
Contax).

1.4.4  Shutter Compatibility

Unlike film backs, digibacks need to receive an electronic signal to know when to capture an image.  
This can present particular challenges when working with old shutters that were not designed for such 
purposes.  Digibacks, when in “Technical Camera” or “Large Format” mode, which is what you will 
use with your Mercury camera, expects to receive a flash sync signal from a shutter.  However, some 
old shutter models produce flash sync signals that are incompatible or only semi-compatible with 
digibacks.  We have tested all known shutter models that have flash sync at all and summarized the 
results in the table below.  Note that it is quite possible for individual copies of otherwise working 
shutters to have a malfunctioning for nonfunctioning flash sync, so if this table indicates that your 
shutter should work and you find that it doesn’t, you may wish to have it serviced.

Shutter compatibility with Digital Backs

Shutter Connector Type Digiback Triggering

Copal PC socket Perfect

Compur Synchro PC socket Perfect

Seiko PC socket 
(external)

Perfect

Wollensak/Graflex/Century Bi-post Works, but tends to be unreliable (sometimes 
sends extra pulses, especially on speeds slower 
than ¼ sec).

Kodak Bi-post Does not work (sends 2 momentary pulses 
instead of 1 timed pulse.

Ilex Universal Bi-post Works, but unreliable, and sends signal late 
(will expose only ½ of shutter speed).

Ilex Acme Bi-post Does not work (sends single momentary pulse)

Ilex Electronic Bi-post Perfect

Sync Cables

You will need a cable that can connect to your shutter’s sync connector on one end and your digiback’s 
trigger port on the other.

The trigger port on earlier Phase One and Leaf backs is a 2.5mm jack.  These backs are easy to connect 



to shutters with a PC port via a very inexpensive cable found on Ebay.  Leaf Creo and later Phase One 
backs utilize special “multi connector” ports and require proprietary cables to connect to a shutter.  
Typically you will need a multi port to PC sync cable for your particular digiback model.  You may also
find a Mercury Digiback Sync Box helpful (see below).  Note: Never connect a shutter to the PC port 
on your digiback.  That’s not a trigger port: it’s an output port that replicates the flash sync signal for an
actual flash.

For bi-post shutters, Mercury makes a simple bipost-to-2.5mm sync cable.  To connect a bi-post shutter
to a multi port digiback you will need a Mercury Digiback Sync Box.

Manual Sync

Any digital back (except Kodak 645 models) can work with any shutter if you manually expose the 
back with a remote button instead of flash sync.  You must start the exposure before triggering the 
shutter, then trigger the shutter, and end the digiback exposure after the shutter has fully closed.  This is
more awkward and significantly slower in practice that using flash sync, but is a good workaround for 
shutters with missing, broken, unreliable, or incompatible flash sync.  The process:

1.  Using a remote control, send a wakeup signal if your back requires it (see below).
2.  Press and hold to begin the exposure.
3.  Trigger the shutter.
4.  Once shutter has closed, let go of remote button to end exposure.

Wakup Signal

By default, all Phase One backs require a wakeup signal before they are ready to expose an image.  
This is the same as a standard sync pulse.  You can either fire your shutter twice (awkward and twice 
the wear on your shutter), or use a remote trigger to wakeup the back and then fire your trigger.  The 
Mercury Digiback Sync Box makes sending such a wakeup signal much easier.  Later Phase One backs
also have the option to change their trigger latency to “Instant,” which eliminates the need for a wakeup
signal for your current session.  However, this comes at the cost of very high battery drain and 
significant internal heat, and isn’t recommended for any length of time.

Mercury Digiback Sync Box

This special sync box enables multiple simultaneous sync
connections to a digiback, enabling compatibility with a wide
range of camera configurations, shutters, and techniques.  It is
particularly recommended for Phase One backs.

This is a small, coldshoe mounted device with the following
connections:

Camera Side:  2.5mm shutter sync input + manual wakeup
button.  This button is positioned so that it can be activated by
your index finger without looking during handheld use, or any
finger during tripod use.

Digiback Side:  PC sync port to connect to digiback + 2.5mm remote socket.  This socket is 



compatible with standard, generic remotes, including programmable ones.  Any remote that is 
compatible with Canon Rebel cameras will work with your digiback.

Upon request, either of the 2.5mm jacks can be replaced
with 3.5mm jacks.

A second version of this box replaces the Digiback Side 
remote port with a Canon N3 variant for compatibility 
with any remote using this connector (Canon 6, 5, and 1 
series cameras).  This version is slightly larger, however.

Summary of Variants:

A:  Wakeup button and 2.5mm jack on lens side, PC sync port and 2.5mm jack on digiback 
side.

B:  Wakeup button and 3.5mm jack on lens side, PC sync port and 2.5mm jack on digiback side.

C:  Wakeup button and 2.5mm jack on lens side, PC sync port and Canon N3 remote jack on 
digiback side.

D:  Wakeup button and 3.5mm jack on lens side, PC sync port and Canon N3 remote jack on 
digiback side.

1.4.5  Leaf Valeo Backs

At Mercury Works we highly recommend Leaf Valeo backs for
the budget-conscious digital Mercury shooter.  These backs use
amazing CCD sensors that produce gorgeous images.  They have
low power requirements compared to later backs as well as
being significantly lighter.

To use one of these backs, you need to supply power an d
provide storage media where the raw files can be stored.  You
have three options:

1.  Tether to a Macintosh computer via firewire 400, running
Leaf Capture software (free).  You will need the 32-bit version
of Leaf Capture (64-bit doesn’t support the Valeo series).  The
software won’t run on Mac OS Catalina or later without running
a virtual machine.  It runs fine on any earlier version of Mac OS, though some versions require a 
workaround in order to initially install.  Information can be found in our standalone guide.  When 



tethered, any images exposed are saved directly to your computer and open instantly for inspection and 
processing.  Use of Live View requires a USB Live View dongle, very hard to find today.  This method,
however, works well once set up, and requires no additional hardware except for a Thunderbolt 
Firewire Adapter from Apple for computers that don’t have a built-in firewire port or available add-on 
card.

2.  Use an original Leaf Digital Magazine. This is a portable hard drive and battery solution.  It works 
well, but is heavy and a hassle to transfer images to your computer.

3.  Use a Mercury Valeo CF Unit.  This custom device is small, light,
and includes a ¼-20 mount that can be connected directly to a
camera rig or clipped on a belt with its included belt clip.  It contains
a standard 2.1mm x 5.5mm DC power port for any 12V battery
(inexpensive 12V lithium battery packs with on-off switches and the
requisite power cable are available on Ebay).  It also contains a
Firewire 400 port.  Use any Firewire 400 cable to connect it to your
digiback.  Ultra-slim cables are available on Ebay and are highly
recommended.  The Mercury CF unit accepts a CF card.  We’ve
worked out a way to specially pre-format a card for you (included
with the CF unit) that will be compatible with any back.  The first
time you connect it, your back will download the necessary files to it
and it will begin to work right away, preset to ISO 25.  With this
solution, you can slap your back on any Mercury camera
configuration and start shooting right away, fully portably.

Screen

Leaf Valeo backs do not include a screen.  This is why they are so light and use so little power.  You 
don’t need a screen to shoot these, but if you want to view your images while shooting portably, you’ll 
need to connect via bluetooth to an HP iPaq personal digital assistant.  Then run Leaf’s DP67 app.  This
app also allows you to change your camera settings, such as filename, default color profile, and ISO.  
These settings are persistent, so once you change them, they will remain even when your iPaq isn’t 
connected.

For Mamiya AFD mount Valeo backs, we highly recommend the use of our Valeo Clamp kit when 
using with any Mercury configuration.  These will ensure a bulletproof connection to your Mercury, 
increasing the precision of the film plane distance and ensuring that your back won’t go anywhere in 
the case of an accident.

For more details about using Leaf Capture and DP67 software, see our supplemental document, 
“Digital Back Kit” at www.mercurycamera.com.

1.4.6  Phase One IQ Backs

Phase One’s IQ series backs are some of the most advanced digital imaging units ever produced.  As 
such, they are still quite expensive.  However, for those who own one, we’ve been working with Digital
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Transitions in New York City to enhance Mercury compatibility and capability when used with IQ 
backs.  IQ backs are now compatible with all Mercury digiback modules.

The Mercury Digiback Sync Box is particularly useful when paired with Phase One backs, as it 
integrates a wakeup button, remote control use, and wide shutter compatibility.

IQ backs, especially those with full-frame 645 sensors, are uniquely suited to make use of the Mercury 
ST system.  This enables quick and easy stitching of multiple exposures into 6x9 film sized images.  
Combined with Mercury’s compatibility with hundreds of the greatest medium and large format lenses 
ever made (including unique aerial lenses, 19th century lenses, etc.), the ST system allows an IQ back to
capture a much larger portion of these lenses’ image circles, opening up new photograph possibilities 
for those who are bored with the standard range of clinical 645 lenses.

When using Mamiya/Phase One mount IQ backs with Mercury modules, we highly recommend using 
our optional Phase One IQ clamps.  These screw into all Mercury modules that feature Mamiya/Phase 
One mounts.  They help to protect the digiback, make for a more precise sensor plane distance, and 
prevent it from being torn off of the camera in case of an accident.  To attach the top and bottom 
clamps, simply screw them in place once the back has been mounted.



1.5  General Mercury Precautions and Care

Don't Overtighten!  Mercury is made mostly from plastic.  Though it is robust in many ways, it is 
fragile in others.  To prevent deforming or damaging parts, only tighten front bolts to finger-tightness.  
Rear bolts can be tighter, but only by a bit.  The camera is designed to operate normally and with the 
most accuracy when everything is finger tight.  However, it is important that threaded elements such as 
lens barrels and shutter plates be screwed in all the way, leaving no gaps between parts. Still, once the 
gap has disappeared, you should not force every last millimeter out of threaded components.  The same 
goes for metal inserts, which can strip out of their surrounding plastic if too much pressure is applied to
them.

Concentrated Heat:  Most Mercury components are quite resistant to sun and heat, but some are 
sensitive due to the material they are constructed of.  These include large format back adapter shells, 
front spacers, and sportfinders.  The camera should not be left in a hot car, outside unattended, or near a
window that could focus and intensify sunlight (this is actually the only problem that we have 
experienced directly).

Acetone Sensitivity:  The Mercury components that are matte black in color are made out of ABS.  
This is a strong and durable material.  One of its special properties is that it is very sensitive to acetone
—the main ingrediant of nail polish remover.  Practically speaking, this means that you shouldn't 
remove your nail polish while leaning over your Mercury—something you'd otherwise quite likely be 
tempted to do.  However, this also means that acetone can be used to repair cracks, breaks, and 
loosened metal inserts.  Just soak a Q-tip with acetone and apply it to the affected regions.  Then hold 
pieces together until a strong bond is made.  This is called “ABS welding.”  If done properly, the pieces
will be molecularly bonded and as strong as the original plastic pieces.  Be aware, however, that 
acetone will make the ABS shiny, so your repaired sections will be visible to some degree.  To repair a 
loosened metal insert, drip about 3-4 drops of acetone done to the bottom of the insert when it is 



properly in place.  Some acetone will “melt” around the base of the thread, locking it in place.

Glue:  You can also repair or augment your Mercury with glue.  The best glue for most purposes is 
Super Glue (cyanoacrylate).  Be sure to press the two parts being bonded together tightly for at least 60 
seconds.  Then let harden for 24 hours.  This will produce a strong bond, but one that can still be 
broken with enough force.



Chapter 2:  Assembling and Configuring Mercury

2.1  Front Panel

The Front Panel is the “hub” of your Mercury.  It is the platform upon which everything else is 
assembled.  The lens stack is mounted directly to this panel with M4 bolts and custom M4 washers.  
The washers should clamp down on the corners of the focus unit (or shutter board for system lenses).  
The standard washer thickness is 3mm, but thicker and thinner washers are also available for special 
situations.

Tighten the M4 bolts to secure the 
lens stack in place.  These screws 
should be finger tight only!  Use the 
included allen wrench only if the 
bolts aren't threading in the Front 
Panel smoothly.  Overtightening 
these bolts will introduce warping 
into your lens stack (particularly the 
front board or base of your focus 
unit), making your focus marks less 
reliable.  Overtightening too much 
will strip the metal inserts inside the 
Front Panel.  If this happens, the 
camera will still be usable, but 
removing and replacing lens stacks 
and back adapters will become more 
difficult, as it will require one side to
remain tightened while the other is 
removed.

In general, the back adapter should be attached to the front panel before the lens stack (see below).  

Tripod Mount:  Besides the back adapter and lens stack, you can attach a tripod or Quick Release 
plate to the bottom of the front plate.  A QR plate is recommended, to allow easy mounting and 
dismounting on a tripod without placing undue stress on the bottom of your Mercury.  Tripod 
accessories should only be attached once a back adapter has been mounted, as the back adapter 
completes the tripod mounting surface.

Camera Strap:  The front plate can also accept a camera strap.  Two types can be used: Flat straps 
can be thread through the available slots.  Straps with spring-loaded hooks are meant to be attached to 
split rings, which can be attached to the holes on the front panel.



Cable Release:  The Mercury Front Panel has a hole in the hand
grip through which a standard mechanical cable release can be
threaded.  Most cable releases with a plastic grip at the trigger end
will seat nicely at the top of the camera grip.  Some very thin cable
release heads may want to slip down the hole, and will require a
Mercury Cable Release Adapter.  Once a cable release has been
seated in this way and attached to the cable release socket on your
shutter, you have a functional trigger button for your right index
finger.  This configuration is highly recommended for handheld
shooting.

2.1.1  Alternate Front Panels

Besides the standard Mercury front panel, two alternatives are available.  Each is compatible with all 
Mercury back adapters.  In addition to these alternate front panels, there are several Integrated Panels 
available; these area actually combo pieces that have a front panel and back adapter permanently 
integrated.  These are covered in a later section, below.

XL Front Panel:  The XL Front Panel has an extended side handle and extended tripod foot compared 
to the standard front panel.  It is designed to to used with the XL Focus Unit, providing more room to 
grip the handle and allowing your camera to mount the XL Focus Unit without any front spacers.  The 
standard front panel can mount the XL Focus Unit, but always requires at least one front spacer.  The 
XL front panel can handle all other Mercury configs as well.  It is, however, slightly more bulky than 
the standard front panel.

Mini Front Panel:  The Mini Front Panel lacks the standard side handle, thus making your Mercury 
more compact in size.



Shift Front Panel:  Part of the Mercury Shift System, this thin Front Panel acts like any other, but in 
order to complete it and mount lens stack elements, you must slide a universal Shift Mounting Plate 
onto it.  It is primarily designed for upward (rise) lens movement, and can rise up to 17mm (depending 
upon the back adapter mounted to it and the lens rear element diameter mounted to the shift mounting 
plate).  In order to integrate this front panel with a back adapter, it is necessary to use short M4 socket 
head bolts instead of the standard M4 cap head integration bolts.  They must be inserted first through 
this front panel, then through the back adapter, where they must be fastened with M4 hex nuts.  This is 
relatively easy to accomplish with 4x5 and 5x7 back adapters, which this front panel is designed to 
work with.  Integration with Graflok 23 backs is more difficult, but possible.  However, in that 
configuration, the shift system will block the back adapter’s top and side cold shoes.  In addition, lenses
will not be able to shift as far with the Graflok 23 back adapter due to its smaller vertical opening.  See 
section 2.4.8 for more details on the Mercury Shift System.

Fuji G690 Front Panel:  This elaborate panel requires some parts from a Fuji GL690 camera, and is 
thus a very significant construction effort.  The final panel, however, accepts all Fuji G lenses (for 670 
and 690 cameras, any generation), including their internal shutters (thus no external shutter is required 
for its use).  It mounts Fuji G lenses at RS-0, allowing you to use the built-in focus scales on the lenses 
themselves.  It can technically accept any Mercury back adapter, but due to the limitations of these 
system lenses, only RS-0 configurations are supported.  This means that practically speaking, only 
Graflok 23, Mamiya AFD 645, and Hasselblad V back adapters are supported.

2.1.2  Mercury QR Plate

This foot attaches to the tripod socket on the Mercury Front Panel.  It functions to give your Mercury a 
platform so it can stand upright on a flat surface.  The entire foot conforms to the Arca Swiss QR spec, 
and thus it can be mounted on any Arca Swiss style QR bracket without any additional hardware!  It 
also contains a second standard 1/4-20 threaded tripod mount (with metal threads) toward its front, 
giving ample room below the foot to attach to nearly any tripod or quick release system.

This works on any Mercury config (except the Polaroid CB-70 config, which includes a modified 
version of this QR plate already), but is particularly useful in configs utilizing Mercury Graflok 45 
back adapters.  The size of angle of these back adapters leave a rather small amount of space in which 
to attach to tripods.  Many larger tripods or quick release systems can't mount directly.  The Mercury 
QR plate solves this problem, as its second tripod socket is further forward, giving ample room for any 
other quick release system.



Additionally, this can adjust so that the rear of the plate butts up against the RS-20 and RS-30 versions 
of the Graflok 45 back adapter, providing additional support and stability (i.e, it can't rotate as can 
happen with most generic QR plates).

Use the included black ¼-20 bolt to attach directly to the tripod socket in the Mercury front panel.  If 
using with an RS-20 or RS-30 Graflok 45 Back Adapter, adjust the position before tightening all the 
way so that the rear top edge of the plate presses against the sloping section of the back adapter (as in 
the above image).  Then tighten all the way.  (As with all Mercury components, do not overtigthen.)

2.2  Back Adapters

Back adapters are standard modules that lock into any Front Panel.  Back adapters in turn accept 
various film and digital backs.  A Mercury front panel + back adapter = a complete camera body.

2.2.1  Mounting and
Dismounting

To attach a back adapter to a Front
Panel, you must first snap the Light Seal
(a thin, square ring of plastic) into the
groove of either the Front Panel or the
back adapter.  The slightly wider side of
the light seal should be pressed into the
back adapter, the thinner side into the
front panel.  Press the two pieces
together and hold them firmly while
tightening an M4 bolt into each corner
(use the allen wrench that is included
with any extra back adapter kit from
Mercury Works).  It is important to
check for any gaps between the two
modules—they must fit together tightly
to maintain proper image plane distance. 
Overtightening these bolts will result in the metal inserts in the Front Panel being pulled into their 
cavities, closer to the back adapter.  At the point where you sense or see that the insert wants to move, 
you should cease tightening.  If you feel that one or more bolts needs to be tighter (unlikely), wait until 
the lens stack is attached on the front, then apply slightly more pressure on the affected bolts on the 
back adapter side.

When removing and replacing one back adapter with another, follow this procedure in reverse, 
transferring the M4 bolts and the light ring into the new back adapter.

Two back adapters render these bolts inaccessible: the Graflok 23 and the Polaroid CB-70.  The former,



pictured above, requires that you remove one each of the top and bottom Graflok slider screws (it 
doesn't matter which one).  Once you have one removed, along with its washer, turn the slider ninety 
degrees (so it is facing up or down).  Now all four back adapter bolts will be accessible.  For 
instructions on attaching and detaching the CB-70 back adapter and back, see the “Polaroid CB-70 Kit”
supplemental instructions at www.mercurycamera.com. 

2.2.2  Graflok 23 Back Adapter

The two most common Mercury back adapters are the Graflok 23 and the Graflok 45.  These conform 
to the original Graflex standards.  To mount a back to these, simply open the Graflok sliders by sliding 
them to the right, insert the back (taking care that the back's light trap is properly seated inside the back
adapter's groove on the right), then lock it in place by sliding the sliders as far to the left as they will 
go.  Some backs will allow them to go all the way, others will be firmly locked after partial movement 
to the left.  The Mercury Graflok 23 back adapter is compatible with all medium format roll film backs 
made by Graflex, Horseman, and Mamiya (for the RB67 camera system).

As noted above, on the Graflok 23 back adapter, the mounting bolts are obscured by the sliders, 
requiring that the sliders be turned perpendicular for removal or insertion.

2.2.3  Graflok 45 Back Adapter

This back adapter conform to the original Graflex 45 (sometimes called “International”) standard.  To 
mount a back to this, simply open the Graflok sliders by sliding them to the right, insert the back 
(taking care that the back's light trap is properly seated inside the back adapter's groove on the right), 
then lock it in place by sliding the sliders as far to the left as they will go.  Some backs will allow them 
to go all the way, others will be firmly locked after partial movement to the left.  The Mercury Graflok 
23 back adapter is compatible with all medium format roll film backs made by Graflex, Horseman, and 
Mamiya (for the RB67 camera system).  This back adapter  is compatible with nearly all backs of any 
kind, by many manufacturer, that conform to the Graflok 45 / International standard.

This back adapter comes in three versions, each with a different depth: 20mm, 30mm, and 40mm.  
Shallower back adapters will cause longer lenses to vignette on the left and right sides (they light cone 
is getting chopped off by the long lens stack necessitated by a shorter back adapter).  On the other hand,
deeper back adapters give fewer options for shortening the lens stack for use with special backs, etc.  

Note that all of these back adapter versions have an RS value larger than 0.  That means that shifting 
the focal plan back is unavoidable with these backs, making them incompatible with some wider 
lenses.  To determine which lenses are compatible with these, you must look up the appropriate RS-
value column in the Mercury View Lens Database (found at 
www.mercurycamera.com/lenses/compatible-lenses/).  Lenses with green or yellow highlighted cells in
the appropriate column are compatible with this back adapter.  Red cells mean incompatibility.  Thus 
this spreadsheet gives a visual indication of the relationship between different RS values and the lenses 
that can make use of them.  This gives you the flange distance limitations.

The following are the focal length vignetting limitations:
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RS-20 Version:  This can handle all known 4x5 wide lenses, down to 45mm flange distance (which 
includes 35mm focal lengths).  It can typically handle up to 135mm focal lengths.  Lenses longer than 
135mm begin to have soft right and left edges.  150mm has about 3mm cropped from each side.

When using this version of the 45 Back Adapter, use of the Mercury QR Plate (see 2.1.2 above) is 
highly recommended.

RS-30 Version:  Here the widest possible lenses are 65mm (but check the Mercury View Lens 
Database for particular model compatibility).  It can handle up to 180mm lenses before they start to 
vignette on the left and right sides.

RS-40 Version:  This is only recommended if you want to use very long lenses on your Mercury 
config.  It can handle up to 210mm lenses without significant vignetting, but will do so after that.

2.2.4  5x7 Merclok Back Adapter

This is our 5x7 back adapter.  It is compatible with
with international 5x7 sheet film holder standard.
It is also compatible with 6x17 roll film backs
made for 5x7 cameras: Da Yi and Canham both
make this kind of back.  (These provide you with
the ultimate panoramic image, though you only get
four images per roll of 120 film!)

This back adapter can mount on any front panel,
but it is highly recommended that it be paired with
an XL Front Panel, which gives better access to the
tripod mount and makes the side handle usable.

Graflex never created a 5x7 Graflok standard, so
we created our own!  It uses a slider system like
Graflok 23 and 45, with one major difference:  We
sized the depth of our slider system so that they
lock onto standard film holders rather than thinner accessories.  Backs that are thinner than this 
standard require spacers to work with the Merclok 57 system.  Here are the requirements:

Wooden 5x7 sheet film holders (Kodak, Baco, Ansco): No spacers necessary.

Fidelity Elite plastic 5x7 sheet film holders:  “Fidelity spacers” necessary from Mercury 
Works.  These thin spacers must be inserted when locking the back in place.

Da Yi 6x17 roll film back for 5x7 cameras:  “Dayi spacers” necessary from Mercury Works.  
These spacers snap into the back and can remain always on.  Note: This back is available via 
Ebay.

Canham 6x17 Roll Film Back:  “Canham spacers” from Mercury Works are necessary.  These 



spacers snap into the back and can remain always on.  Note: This deluxe motorized back is 
available, at great cost, directly from Canham Cameras.

A 5x7 Mercury works best with lenses from 105mm to 180mm.  Longer than that will vignette; shorter 
would require a great deal of recessing.  However, 210mm lenses vignette only a small amount, and are
still usable.  The 57 Back Adapter itself is RS-60.  Compatibility and focus unit considerations can be 
determined by consulting the RS-60 column in the Mercury View Lens Database.

2.2.5  Hasselblad V Back Adapter

The Mercury Hasselblad V Back Adapter
mounts various backs made for the Hasselblad
V system.  Because these backs have been
made by many manufacturers, over many
decades, many variations exist.  The Mercury
Hasselblad V back adapter comes in two
“types,” with two different sized top catches.
Each type comes with the standard (white,
nylon) top catch installed.  If you find that
your back cannot fully lock (i.e., the catch
doesn't extend far enough out of the back
adapter) you can replace it with our extended
black catch.

Back compatibility:

Type 1:  Works with Hasselblad film
backs, Kiev 88 film backs, Hasselblad Digital Backs, Phase One digital backs, Jenoptik digital 
backs, and Sinar digital backs.  Some Hasselblad brand backs may require the black (extended) 
top catch.

Type 2:  Works with most Hasselblad film backs, Leaf digital backs, and the Kodak DCS Pro 
Back.

Hasselblad Film Backs:

Both Hasselblad and Kiev 88 120 film backs work with the Mercury Hasselblad V Back Adapter.  
However, due to the complex gearing on these backs, some special considerations apply to their use.  
After frame #1 is exposed on your Mercury, the mechanism of the film back can only be advanced to 
the next frame by depressing the internal lever in position #1 in the image below.  To do this you will 
need to insert the darkslide in the back and detach the back from your Mercury camera.  You can use 
the special Mercury Hasselblad Advance tool, or any small implement, to depress this lever.  The 
mechanism will then be released.  On Kiev 88 New Style backs, you can now utilize the side winder to 
advance to the next frame.  On Hasselblad branded backs, you will need to turn the gear (#2 in the 
image below) to advance the frame.  This can be done easily in downward swiping motions with the 
Mercury Hasselblad Advance tool: use the jagged end to move the gear.  In both cases, the back will 
automatically lock on the next frame.  You can now reattach the back to the camera and expose the 



current frame.

2.2.6  Mamiya and Pentax 645 Back Adapters

These back adapters are designed for medium format digital backs.  They should work with any brand 
of back.  However, due to the original Mamiya and Contax designs for these back systems, the catches 
are rather flimsy.  They will hold your back in place, but it is highly recommended that you use the 
Mercury Digital Back Adapter Clamps when using these back adapters.  Currently clamps are available
for Phase One IQ, Leaf Valeo, and Leaf Aptus model backs.  See the Medium Format Digital Backs 
section for more information.

2.2.7  Jieying Multi-Mount Digital Back Adapter

This back adapter was designed to accept Jieying digital back adapter plates.  Jieying is a Chinese 
company that makes a line of digital back adapters for a couple of different camera mounts (most 
commonly Graflok 45).  All of their plates are exchangeable.  You can remove any of them and mount 
them to this Mercury back adapter for a true RS-0 config.  There are two advantages of Jieying plates: 
they are made of metal and thus very robust, and they are made for four digital back mounts:  
Hasselblad V, Mamiya 645 AFD, Contax 645, and Hasselblad H.  This is a great option if for M645 
digital backs for which Mercury clamps are not yet available.  It is also the only current solution to 
mount a Hasselblad H mount digital back to Mercury.  The one caveat with these plates is that they are 
not compatible with all brands and models of backs—Jieying faces the same problem as Mercury 
Works: there is a great degree of variability in the “standard” mounts of different manufacturers.

1
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2.2.8  Polaroid CB-70 Back Adapter

This specialty back adapter allows you to
mount a Polaroid CB-70 or CB-72 integral
film back to your Mercury.  The CB-70/72
is a fully automatic, motorized back that
takes Polaroid 600 film (by Polaroid of the
Impossible Project).  It is a professional
medical device, originally used on retinal
scan cameras.  It is popularly adapted to the
Mamiya Universal Press camera, though it
can only mount upside down on that
camera.  This Mercury back adapter marks
the first time that any camera has been
officially able to mount the CB-70/72, in its
proper orientation, for full frame coverage!

In order to facilitate lens changes, this back
adapter, uniquely, has a built-in darkslide.

Unlike all other Mercury back adapters, this
one comes in two “halves.”  Two plates are aligned and mounted on a Mercury front panel like other 
back adapters.  A third panel is mounted directly to the CB-70 itself.  To mount the back on Mercury, 
you then align the two halves and insert three screws on the sides and bottom.  Thus while you can 
swap out this back adapter just like others, it is a multi-stage process and not recommended.  It is better
to retain a separate Mercury body devoted to Polaroid 600.

All of these components, as well as a QR plate and cold shoe rack for mounting on the bottom of the 
CB-70 back, come together in the Mercury Polaroid CB-70 kit.  Complete instructions for assembly 
and use can be found in the supplemental “Polaroid CB-70” document at www.mercurycamera.com.

2.3  Integrated Bodies

Integrated Bodies combine a front panel with a back adapter as one single part.  For that reason, they 
are less versatile than ordinary front panels and back adapters.  However, they allow for certain 
capabilities that can't be accomplished with standard parts.

http://www.mercurycamera.com/


2.3.1  XL-S Integrated Body

The XL-S combines an XL Front Panel with a Graflok 23 Back Adapter.  Its chief features, however, is 
that it is 10mm thinner than this combo would be ordinarily.  This slimmer unit thus starts out at RS 
negative 10, meaning that in any ordinary config it will shift the focus plane forward by 10mm.  To 
shoot at RS0, you would need to add one FS10 (10mm Front Spacer) to the lens stack.  However, the 
common usage is to achieve higher RS values than your lens stack is capable of.  For instance, the XL-
S can be used with the RB67 config and no front spacer to produce an otherwise unattainable RS-30 
config capable of mounting the Mercury Instax Wide for 23 back.

2.3.2  MUP Integrated Body

The MUP Integrated Body has a standard Mercury front, but accepts Mamiya Universal Press backs 
and back adapters instead of ordinary Mercury back adapters.  It can mount any standard MUP back 
adapter (M, G, ground glass) and any back that bypasses the back adapter and mounts directly to the 
MUP (Polaroid, some custom 3rd party backs).  The MUP Panel is RS0, ready to mount any type of 
lens.

To mount a back adapter or direct back, just insert
it into the back and move the locking levers on the
sides of the panel into the “Lock” position.  Do not
force them; once they feel tight, your back/back
adapter is locked in place.  Using too much force
can damage your camera.

If you wish to attach a camera strap, insert split
rings into the holes on either side of the camera.
Note, however, that excessive force applied to
these can tear out the locking lever mechanism, so
great care should be used when utilizing a strap.
You can, alternately, remove the strap lugs.  You
will need a 1.5mm hex wrench (allen key).  The
lug and screws can then be replaced by the four
small phillips head screws provided.

The MUP Integrated Body comes with a rectangular shutter release adapter.  Unlike the standard 
Mercury front panel, this integrated body has no available space with which to thread a shutter release 
cable to act as a body trigger.  If you wish to fire your shutter from the body, you can use the MUP 
shutter release adapter.  It mounts alongside any 15mm or 20mm front spacer. Just run your front M4 
bolts through its two mounting holes.  It can be flipped upside down, and can therefore be mounted on 
either the right or the left of the lens stack.

2.3.3  600SE Integrated Body

This is just like the MUP Panel, but it mounts Polaroid 600SE backs instead of MUP backs.



2.3.4  Universal Instax Wide Camera

The Mercury Universal Instax
Wide Camera is a full Mercury
camera body that shoots
exclusively on Instax Wide film.
It incorporates a heavily modified
Fuji Instax mechanism for perfect
loading and film
ejection/processing.  It comes in
two versions: the standard RS-20
body and a special RS-0 variant.
The latter is designed for
ultrawide shooting, and should be
used with any lens that uses 15mm
or less of front spacing (Front
Spacers + lens barrel length).  Any
lens that ordinarily uses 20mm or
more of front spacing should be
used with the RS-20 version of this body. 

In practice, the RS-0 version of this body will work well with lenses of roughly 35mm-65mm focal 
length, while the RS-20 version will work with 65mm – 150mm lenses.  Using too long of a lens (i.e., 
too much front spacing) will cause the left and right edges of the Instax frame to vignette.  Of course, 
using a lens with insufficient coverage will also cause the corners to vignette.  Most lenses designed to 
cover 6x9 will cover the larger Instax Wide frame, but not all.  Lenses designed for 6x9 will usually 
vignette on Instax Wide, though there are exceptions (such as many RB-67 lenses).

The Instax Wide Motorized Integrated Body accepts any standard Mercury lens stack.  In fact, it can 
directly accept any Mercury Xl series focus unit, without the requirement of a front spacer.  In this 
regard, it acts as an XL Front Panel.  It does not possess the XL Front Panel’s extended foot, but it can 
still accept a Mercury QR Plate or generic tripod plate with an XL focus unit mounted.

This body can’t accept a direct neck strap, but can accept two 1” split rings through special internally-
rounded holes at the top of the body, to which you can attach a neck strap.

Like a standard Mercury back adapter, it includes three cold shoes on the top and one on the side.

Both versions contain a darkslide system.  Mercury Works recommends leaving the darkslide at least 
partially in the camera at all times.  When you are ready to expose a frame, pull out the darkslide until 
you reach the marked line.  It is then safe to expose your shot.  The shiny side of the darkslide should 
always face the front of the camera.



Operation

Door latching:  To unlatch the rear door, turn the latching knobs counter-clockwise and lift the door 
out.  To lock the door in place, turn the latching knobs clockwise.  If you have trouble getting the knobs
to turn into the locking position, your screws may be too tight.  Similarly, if the knobs aren’t holding 
the door tightly to the back of the Instax body, their screws may be too lose.  These screws can be 
adjusted with a phillips screwdriver.

Power:  The ejection/developing mechanism requires three AAA batteries, which should be inserted as 
indicated in the battery compartment on the right side of the camera.  Simply pull off the battery 
compartment cap to access the battery compartment.  When storing the camera for extended periods, 
you should always remove the batteries from the compartment, to avoid the risk of corrosive leaking.

When not in active use, the square switch on top of the camera should be switched off (the “O”).  When
you have exposed a frame and are ready to eject/develop it, turn the square switch on (the “|”).

Ejection/Processing:  Press and hold the green button when you are ready to eject your photo (make 
sure your darkslide has been full inserted first!).  The green LED will light up and you will hear the 
internal gears and levers working.  The photograph should emerge from the top of the camera.  
Continue to hold the button until just after you hear a “click” or “snap” in the mechanism.  This occurs 
just after the photograph stops moving (i.e., has been fully ejected).  If let go too early, you’ll find that 
the mechanism is still grasping your photo, preventing you from removing it from the top of the 
camera.  In this case, simply press the green button again very briefly to complete the ejection cycle 
and release your photo.  If you hold the green button too long, the mechanism can begin to push the 
next photograph up, which will result in an image shift in your next photo (or a dark sliver where the 
ejection arm has begun to block the frame).  With just a tiny bit of practice, however, you’ll be able to 
get the timing perfect.  There is a margin of error, and the mechanism has been timed to move slowly, 
making this easy.

Frame Counting:  The Mercury Instax Motorized system does not include a built-in frame counter.  
Each kit is shipped with a small vinyl sticker with numbers from 1-10.  This sticker may be placed 
anywhere on the back if desired, and any adhesive mark may be devised to keep track of the current 
frame count if the user desires.

These instructions, with illustrations, are also available as a Supplementary Instructions document at 
www.mercurycamera.com.

2.3.5  Small Format Mercury Integrated Bodies

These integrated bodies are very thin to enable the mounting of lenses designed for the 135 (35mm) 
format.  Each is designed to have a large shutter threaded directly into the front of the panel.  The rear 
of the panel behaves just like an ordinary Mercury back adapter.  Several options are available.  
See2.11.3  Using 135 System Lenses with your Mercury for more information on these configs.
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2.3.6  Stitching Body (Mercury ST)

The Mercury Stitching Body, or Mercury ST, is
a camera body that accepts special ground glass
and digital backs only, but which enables the
entire back to quickly slide to multiple positions.
When used in conjunction with a medium
format digital back, 2-3 exposures can be later
combined to produce the equivalent of a 6x9
sized image!  This breakthrough body allows
you to use larger image circle lenses with a
digital back, thereby more closely capturing the
true characteristics of larger-format lenses.  The
resulting images will also be very high quality,
multiplying the resolution of the digital back.
They are the equivalent of a much larger digital
sensor that does not exist.

The Mercury Stitching Body requires two
components to be complete: the body itself and
a sliding back Insert.  Back Inserts exist in 4 forms: 6x9 Ground Glass, Mamiya 645, Hasselblad V (in 
two “Types,” see below), and Contax 645.  The 6x9 Ground Glass back comes complete with installed 
glass, and is ready to use to compose and focus your image.  The other back mounts accept a digital 
back.  When these two components are integrated together, the camera is rated RS-0.  This means that 
any lens compatible with the Mercury system can be used with this camera!

Digital Back Compatibility

The Mercury Stitching Body can be used with nearly any medium format digital back with a Mamiya/ 
Phase One, 645 Contax, or Hasselblad V mount.  As with other Mercury Hasselblad V mount backs and
back adapters, there are two “Types” or versions of our Hasselblad V back, each with different 
compatibility:

Type 1:  Works with Hasselblad film backs, Kiev 88 film backs, Hasselblad Digital Backs, 
Phase One digital backs, Jenoptik digital backs, and Sinar digital backs.  Some Hasselblad 
brand backs may require the black (extended) top catch.

Type 2:  Works with most Hasselblad film backs, Leaf digital backs, and the Kodak DCS Pro 
Back.

For more details about Hasselblad V backs, see Section 2.2.5.

The Mercury ST is compatible with all sensor sizes from 135 Full Frame (24x36mm) up to 645 Full 
Frame (53x40mm).  The larger the sensor in its longest dimension, the taller the final stitched image 
will be.  In general, the sensor size has little impact on the width of the final image.  135-sized sensors 
will produce a final image of 36x78mm, while all medium format sized sensors can produce the full 
82mm wide image.  Thus while larger sensors do give a bit taller of an image, their advantage is 
somewhat obviated in this application.  Thus the Mercury ST can produce stunning “large sensor” 



images even with lesser digital backs.

All Mercury ST digiback mounting panels are interchangeable.  You thus need only one ST body to use
with any number of different digital backs, the ground glass panel, etc.

The following table lists the various configurations that are possible with your Mercury ST:

Sensor
Size

Digital Back
Examples

# of
Exp.

Shift from
Center

Megapixel
Multiplier

Final
Image
Size

Overlap
(each

transition)

Mercury
Scale
/Mask

36x24mm
(135)

Valeo 6, 11; 3 20mm 2.7 64x36mm
4x7

4mm A

36x36mm Phase One H20,
P20; Hasselblad

CFV 16

3 23mm 2.3 82x36mm
4x9

13mm B
/B2

44x33mm Valeo 17, Aptus
17, Phase One
P21, P30, P30,
IQ *40, IQ *50

3 24.5mm 2.5 82x44mm
4x9

11mm C

48x36mm Valeo 22, Aptus
22, Phase One
H25, P25, P45;

Hasselblad CFV-
50C, CFV II 50C

3 23mm 2.3 82x48mm
5x9

13mm B
/B1

53x40mm Phase One P65,
IQ*60, IQ*80,

IQ*100, IQ*150

3 21mm 2.1 82x53mm
6x9

19mm D (white)
/ D1

53.4x40mm (same as above) 2 18mm 1.9 76x53mm
6x8

4mm D (red)
/ D2

Preparing for Use

To properly configure your Mercury ST, you will need to adhere an adhesive guide to either the top or 
bottom of the camera, just above or below the digiback mounting panel’s grooves.



The Guide you adhere depends upon the sensor size of the back(s) you’ll be using with your ST.  Each 
Guide is labeled with a letter, as well as the sensor size.  Consult the final column in the table above for
the various available Guides.  The full sheet including all Guides is downloadable from the Mercury 
website.  It can be printed on adhesive paper or vinyl if you need a replacement Guide.

Mount your adhesive guide such that its central white position marker perfectly aligns with the central 
groove in the top of the camera (not visible in the above image).

If you wish to use more than one sensor size with a single Mercury ST body, you can adhere a second 
Guide of a different type to the bottom of the camera, as all Inserts include a position indicator on the 
bottom as well as the top.

Mount your digital back to a Mercury ST Insert as you would any camera.  For Mamiya 645 mount 
backs, which use far flimsier mounting tabs than Hasselblad V mount backs, it is recommended—
though not necessary—that you follow the mounting of your digiback with a pair of Mercury Digiback 
Clamps.  These clamps universally fit all Mercury digiback mounts, and the ST Inserts are no 
exception.  Clamps are available only for Leaf Valeo, Leaf Aptus, and Phase One IQ series backs.  A set
of clamps includes a Top Clamp and a Bottom Clamp.  Each is screwed into place after the back is 
mounted, and held by two #4 screws.  Note that clamps are completely unnecessary for Hasselblad V 
mount backs.

If your Mamiya 645 mount digiback fails to mount perfectly(always test the robustness of the mount by
trying to remove your digiback without pressing the release catch), you can attempt to change the top 
mounting catch on your Mercury ST back mounting plate.  Each plate comes with one mounting catch 
mounted, and one spare of a slightly different size.  This is to accommodate very slight differences in 
different digibacks.  There is a vanilla version of the catch and a “red dot” version of the catch.  If one 
isn’t fully latching, you can remove the 3 screws that hold it in place and replace it with the other 
variety.  Note that if you are using Mercury Digiback clamps with your digiback, a perfectly adjusted 
top catch is less important.

To mount or unmount a Mercury ST Insert, just make sure that the thumsbcrews are loose and carefully
slide the Insert out of the camera body.  When sliding an Insert into the camera body, you’ll find it 
easier to slide in the right side of the body rather than the left.

Composing and Focusing

The Mercury ST must be on a locked tripod to use properly.



An image can be composed and focused in any of the 3 following ways:

(a)  Insert the optional Mercury ST ground glass panel, with the white position indicator 
perfectly aligned with the central reference line on your adhesive Guide.  The image on your 
ground glass will nearly perfectly match your final stitched image.  Use it to compose your 
image and, with a loupe, to precisely focus.  Then slide the ground glass Insert off the ST and 
replace it with your digiback Insert.

(b)  Using Live View on your back or via a computer tethered to your back, you can quickly 
slide through the full range of motion on your ST body, noting the edges of your image, and the 
correct focus.  Note that it is more difficult to perfectly compose your image using this method, 
as you will never be able to view the entire final image as a whole.  This is, however, the most 
precise focusing method.

(c)  Using a cold-shoe mounted viewfinder and accessory range finder, you can compose and 
focus your image very quickly, though less precisely than the other methods.

You can also utilize a combination of these methods, such as using a viewfinder for composition and 
Live View for focusing.

When composing an image that may include moving objects, such as a human or animal portrait, 
moving cars, etc., be sure to place them outside of the two “overlap zones” in your final stitched image.
That is, try to place them within one of the 3 composite images, in an area that won’t be overlapped 
with the other images.  The Mercury website contains a downloadable PDF of Ground Glass Guides 
that show, in red, the overlap zones for a given sensor size.  These can be printed on transparencies and 
cut out to either act as direct guides on your Ground Glass Panel, or as marking guides so you can add 
your own marks to your ground glass.

Example ground glass guide, for 48x36 sensors.  The red “bars” are overlap zones.

Exposing an Image

Once you have composed and focused your image, shift the ST Insert until its white position indicator 
lines up the leftmost position marker on your adhesive Guide.  Expose the photo.

Then slide the Insert until its indicator lines up with the center position marker on your Guide.  Expose 



your second frame.

Slide the Insert to line up with the rightmost position marker on the Guide.  Expose your third and final
photograph.

You may wish to repeat these 3 exposures with a white reference image, using translucent white 
plexiglass or a reference image panel that came with your digital back.  See “Lens Correction” below.

With practice, you can expose all 3 shots in a matter of seconds.

645 Full Frame sensors (53x40mm) are actually wide enough to expose a full 6x9 stitched image with 
two, instead of the usual three, exposures.  However, shooting in this way allows for very little overlap,
giving you less flexibility later to create a good stitch, cut around any motion, etc.  The “D” Guides for 
these sensors include two sets of position markers.  Use the white markers for a 3 exposure stitch and 
the red markers for a 2 exposure stitch.  For any given photograph, the choice is yours.

Post Production

While the details of post production will depend on the particular software you use, the following is the
general workflow, with a few tips for producing optimal images:

1.  Processing.  You are most likely shooting raw images on your digiback, so you will need to use a 
raw processor like Lightroom, Capture One, or Raw Therapee (open source) as your first step.  The key
thing to remember in this step is that you need to apply the same processing profile to each image in a 
set (single composition).  So weigh your settings between all images in your set, save the profile, then 
apply it to all of the images.  This is also where you will apply lens correction data, if you shot a set of 
lens correction images at the time of initial exposure (or at another time using the same lens on your 
ST).  See “Lens Correction” below for details.  At this point, it is best to export as uncompressed TIFF 
images so you won’t lose any digital generations moving forward.  For less important images, you can 
of course save a lot of space by exporting JPEGs instead.

2.  Stitching.  The next step is to import your TIFF images into a software package that supports 
stitching or panorama creation.  There are many options, including Photoshop’s built in stitching 
functionality (Automate > Photomerge), the powerful open source suite Hugin (cross platform), and 
Microsoft’s Image Composite Editor (free, Windows only).  The key here is that you must select 
“Reposition only” or “Planar motion” as your geometry.  All other settings will apply warping 
algorithms that will degrade and distort your image, as they are designed for parallax shifted images.  
The great advantage of the Mercury ST is that its resulting images have no parallax error, allowing for 
pristine, non-degraded images in post using the simplest of stitching algorithms: planar rearrangement.

3.  Final adjustments.  Once you have a final stitched image, you may wish to apply basic cropping, 
final color correction, editing, etc.  All of that can be done as with any image, as you are now working 
with a single, huge, composite image.

Lens Correction

Digital backs are not generally designed for stitching applications and they are far more limited than 
film in these applications.  The reason is that digital back sensors are composed of “image wells” for 
each pixel.  Roughly speaking, each image well as “sides” that begin to block light as it enters the well 



from increasingly steep angles.  As the angles become steeper, the sides of the well block some 
frequencies of light, causing a “color cast”: some parts of the image can radically shift color.

Example of color cast.  This wall should be nearly white.

Wider lenses (such as true ultrawides) with rear elements close to the sensor plane project light at 
particularly steep angles that get steeper the farther away from the center of the lens you get.  Because 
the ST shifts the sensor quite a ways to the left and right of center, this problem is exacerbated in true 
ultrawides.  (Note that Rodenstock, in its HR Digaron series of lenses, moved away from true ultrawide
formulas and began to introduce retrofocal designs that place the lens farther from the sensor, helping 
to minimize this problem, at the cost of introducing significantly more expensive lens designs to 
control the distortions and aberrations that inherently result from retrofocal designs).  Longer lenses 
will minimize color cast issues.

Another factor that impacts color cast is the size of the image wells, or “pixel size.”  This is measured 
in microns and is an important part of the specification of any digital sensor.  The larger the pixel size, 
the more light each pixel will gather, and the less it will be affected by off-angle light.  Pixel size 
increases with the physical size of the sensor (one of the huge advantages of medium format digital 
over small formats) and decreases with resolution.  So in general, the lower the resolution and the 
larger the sensor, the more a digital sensor will be able to combat color cast.  The sweet spot is 
somewhere around 9µm pixels, which tend to handle 47mm true ultrawide lenses with minimal color 
cast.

A new technology called Back Side Illumination (BSI) fixes the image well problem by allowing all of 
the light to hit the front of the sensor and performing the “image well” functions on the back side of the
sensor.  This effectively eliminates color cast.  Phase One utilizes this technology on its IQ4 series 
backs.

If using a sensor and lens combination that produces color cast, your best solution is to shoot a white 
reference frame (as described above) with that given combination, at each of the 3 reference positions 
on your ST (left, center, and right).  Here are some tips when shooting reference frames:



1.  Shoot them at a low ISO if possible, to reduce noise.  ISO doesn’t have to match your actual 
photos.

2.  Try to shoot at your actual f-stop, as that will have some influence on the lens characteristics.
It isn’t absolutely necessary, but will produce the best fix.  If shooting a series of reference 
frames for a particular lens, just go through every f-stop you are likely to use.

3.  Shutter speed doesn’t matter, so simply choose a shutter speed that gives you a decent 
exposure.  A wide range of exposures is fine, as long as nothing is overexposed or deeply 
underexposed.  Try for something in the middle of your dynamic range.

4.  It doesn’t matter what you point your camera at, as long as it produces even illumination on 
your white plate.

5.  If you don’t have a white plate, shoot at a white or gray sheet or card.

6.  Name your reference files with your lens, f-stop, and ST position: Left, Right, and Center (or
L, R, and C).  But swap the L and R names.  In other words, when at the left-most reference 
point on your ST, that image should later be named “R,” and vice versa.  This is because you’ll 
want to match the visual position of your photos (which you can determine merely by looking at
a thumbnail) to the proper reference frame (which you can’t).  The left-most position on your 
ST takes the right-most image of your triptych, and vice versa.

Most raw processing software (including the packages named here) can apply these reference white 
frames to your raw images to automatically remove color cast as well as light falloff.  Remember to 
apply the same general processing parameters to each image in a triptych, but to apply the proper 
reference frame to each of those images separately.  Once you output your TIFFs or JPEGs to be 
stitched, all of these issues will already be fixed.

Other Notes

The Mercury ST can produce extremely high quality images quickly and easily, doubling (or more) the 
resolution of your digital back, producing more elongated (panoramic) aspect ratios, and most 
importantly, capturing more of the image circle of hundreds of unique, larger-format lenses that 
otherwise can’t be properly captured on digital.  The only limitation is that you must restrict any in-
frame movement to one of the non-overlap zones of your composition.

Because this will open up all sorts of experimental possibilities with vintage lenses, you may run into 
shutter sync challenges.  If so, review Section 1.4.4 (Shutter Compatibility) of this Guide.  The 
Mercury Digiback Sync Box may be particularly useful when working with various complex setups, 
especially when paired with Phase One backs that need to “wake up” between exposures when used on 
technical cameras like the ST.

The Mercury ST is designed for easy “quick changes” of the back Insert, allowing for different backs, 
or ground glass and digibacks, to be instantly swapped.  As a result, the back Insert is never locked to 
the ST body.  You can tighten the thumbscrews to increase sliding friction, but you should always be 
careful to keep your ST in a roughly normal orientation to prevent any accidental sliding.  Remove the 
back Insert when moving locations.  Never operate the ST in a rotated (vertical) orientation.



Digibacks mount, by default, to every ST back mounting panel in a portrait orientation, rotated 90 
counter-clockwise.  You may wish to set your digiback to automatically rotate each image to match.  Of
course, once the 3 images in a set are stitched, they will produce a landscape oriented aspect.  One 
advantage of Hasselblad V mount digibacks is that many can be mounted in either orientation.  This 
can be useful with a Mercury ST in cases where you wish to align your back at the center and shoot like
a “normal” (non-stitching) camera.  This would allow you to shoot in landscape as well as portrait 
orientation on your ST in this application.

Mercury also makes a 4x5 Graflok back with this same stitching functionality, for mounting on 4x5 
cameras (Mercury or other brands).  See Section 2.13.1 for details.  Unlike the ST camera body, the 4x5
back version is RS-20, so will shift the focal plane back 20mm, limiting lens compatibility on the 
ultrawide end.  There is also a 6x12 version of that back.

2.4  The Lens Stack

A lens stack is held together by M4 bolts and M58 threads.  At least one boltable module needs to be 
present (usually a focus unit, shutter board for system lenses, or Front Mounting Spacer).  This is held 
down by M4 washers threaded through M4 bolts.  This module often sandwiches one or more Front 
Spacers between it and the Front Panel—but sometimes is bolted directly to the Front Panel without 
any spacers between the two.

After the focus unit or shutter board, a lens barrel and/or shutter plate is often threaded into the focus 
unit.

2.4.1  Standard Focus Unit

The standard focus unit accepts lenses from roughly 65mm to 150mm in focal length, with rear 
elements 53mm or smaller in diameter.  The back side is bolted to the front plate.  The front side 
contains M58 threads that accept lens barrels or shutter plates.

The standard FU accepts a depth of field (DOF) scale.  Just bend it slightly, then insert it between the 
two tabs on top of the focus unit, taking care to line up the DOF scale's central focus indicator with the 
indented line on top of the focus unit (see illustration).

A Focus Scale Ring can be slid over the knurled adjustment ring.  Just line up the small indicator mark 



on the focus scale ring with the corresponding mark on the outer knurled adjustment ring.  Then push 
the entire ring back until it makes firm contact with the back of the focus unit.  

Calibrating your focus scale ring:  The first time you use a focus scale ring, you will need to 
adhere the focus scale to the ring.  To do this, you can either manually calibrate it (recommended) or 
simple use the default calibration mark.  To calibrate it yourself, which will be the most accurate, 
simple mount your plain focus scale ring, set the camera up on a tripod, and—using ground glass or a 
digital back—focus on several objects with definite distances (measured with a tape measure to the 
film plane line).  Recommended distances are infinity, 10' and 6'.  When you are sure that your target is 
in focus, make a pencil mark on the focus scale ring.  Once you have several such marks, line up your 
adhesive scale and stick it to the focus scale ring.

If you don't have ground glass or any other means of precisely measuring distance and focus, you can 
use the default calibration line on the adhesive scale.  To use this, fully retract the focus unit, until the 
adjustment ring cannot move any farther.  Then look for the long line that goes fully through the focus 
scale, line it up with the focus indicator mark on your focus unit and/or DOF scale, and stick the focus 
scale onto the focus ring.  Press it down slowly and firmly.  If you make a mistake, peel it up and start 
again.

2.4.2  XL Focus Unit

The XL Focus Unit mounts to the Mercury Front Panel similarly to the standard FU, except that it 
requires special, small front washers.  Standard front washers will not fit correctly and will splay out 
the M4 bolts.



When used with a standard front panel, the XL FU requires at least one front spacer between it and the 
front panel (even if it is only an FS-10).  When used with the XL Front Plate, the XL FU can be used 
with or without front spacers.

The XL FU requires an XL Plate.  This circular module fits on the front end of the XL FU.  It is held 
into place by six small bolts.  Do not overtighten these: they should be firm but not extremely tight.  
The most common XL plate is the XL Barrel Plate.  This contains a large, coarsely threaded hole that 
accepts XL Barrels of different lengths, allowing many different lenses to be mounted, and easily 
swapped.  However, some lenses and shutters are too large for the XL Barrel Plate.  XL plates exist for 
various different shutters, from Copal 0 up to Ilex 5.  The RB67 Lens Mount Adapter is also an XL 
plate.

The XL FU accepts its own DOF scale and focus scale ring just like the standard FU.  Also like the 
standard unit, you can choose to calibrate your own focus scale, or utilize the standard calibration mark
when adhering the scale to your ring.  However, the XL FU has two different types of focus rings: a 
Round Ring and a Sculpted Ring.  The round ring works just like a standard FU ring except that it can 
get in the way of inserting or removing front bolts when removing an XL FU from your camera.  The 
sculpted ring allows you to rotate the unit until the sculpted “holes” in the ring line up with the FU 
base, allowing very easy removal or addition of bolts.  The sculpted ring is the default.

Calibrating your XL focus scale ring:  

XL focus scale function like standard focus scales except that many of them come in two sections.  
Apply the first section first, calibrating it if you can to find your infinity point, or using the retraction 
point of your focus unit if you must.  Apply the longer scale.



Next, apply the small section of your vinyl scale.  This one begins with a dotted line.  If it didn't come 
snipped, you should use a scissors to cut out one corner, removing one or two of the dots on this line.  
Then apply this section over the end of your first scale section such that the dotted lines perfectly match
up.

When applying focus scales to a sculpted ring, initially adhere the scale only to the outer counters of 
the circle; do not allow the scale to press down into the sculpted holes.  This would render your scale 
inaccurate.  Rather, once the scale is adhered to the outer circle, check to see if any distance markings 
are bridging over a sculpted hole.  If any do, mark inside the hole with a pencil the exact point where 
the distance marking should be (directly below the scale's mark).  Then cut the vinyl scale at the four 
points where it passes over a sculpted hole and allow the loose ends to adhere to the contour of the 
sculpted section.  Wherever you made a mark, position that small section of the vinyl scale such that it's
mark lines up with one you made.  You now have an accurate scale.

2.4.3  XLS Focus Unit

The XLS Focus Unit is approximately the thickness of a standard FU, but utilizes the XL FU platform, 
allowing it to mount much larger lenses.  It is 20mm thinner than the XL FU, but accepts all XL Plates, 
XL DOF scales, and focus scales (though it only has about half the extension, and thus only the first 
half of any XL scale can be used).

The XLS is primarily designed for physically large view lenses of only moderate length, from 90-
120mm.  These lenses are common, for example, as extreme wide angles for 5x7.

In principle, any lens that works on the XL focus unit can be mounted on an XLS unit.  Simple add 
20mm of front spacing.  The focus scale will need to be re-calibrated for infinity.

2.4.4  Ultrawide Board

The Ultrawide Board mounts like the standard focus unit (albeit usually without any front spacers).  
The UW Insert threads into it and acts as the helical to focus your ultra-wide view lenses.  The UW 
insert accepts standard shutter plates or lens barrels.

The Focus Scale for the Ultrawide board is a thin, flat plate.  Mount it by pressing it gently into the 
corresponding indents in the board.  To remove the focus scale, pry it up carefully with a fingernail, 
knife, or small screwdriver, taking care not to snap off the small pegs.

Unlike the standard and XL focus units, the Ultrawide board must be manually calibrated.  To do this, 
first mount your lens according to its lens formula.  Screw in the Insert until it is roughly parallel to the 
front of the Ultrawide board itself.  Using a ground glass or digital back, turn the Insert until your lens 
is focused at infinity.  When you are at your sharpest point, place a small piece of white tape on the 
edge of your Insert roughly lined up with the infinity point on the board's focus scale.  Then make a 
black mark on the tape that perfectly lines up with the infinity mark.  This is your indicator mark.  As 
you turn your Insert, it will line up with various focus marks indicating the distance at which you are 



currently focused.  Red numbers indicate positions over 360 degrees from infinity—in other words, 
once you have made on full turn, and are past your original infinity point, use red numbers instead of 
white.

For a more permanent and aesthetically pleasing indicator mark, you can use white paint to make a dot 
or line.  You can also add additional marks for depth of field or hyperfocal distances.  Just use a table, 
web tool, or mobile app like HyperFocal Pro to determine where those marks should be (using the 
focus scale as your guide), then paint or scratch in any marks that will be helpful to you.

When the Ultrawide board is used with a different lens, you should leave the lens (and lens barrel, if 
used) attached to the Insert, and unthread the Insert itself.  In other words, each lens kit should include 
a permanently installed Insert.  Using one Insert for multiple lenses would render your indicator 
mark(s) inaccurate.

Deluxe UW Insert:  Mercury Works now makes a deluxe version of the UW Insert that contains a light
gray top surface so you can write directly on it with a permanent marker, allowing for a more 
aesthetically pleasing infinity mark, but also the possibility of adding hyperfocal or DOF marks as well.
(The deluxe UW insert is also specially ground to match with a particular UW Board.)

2.4.5  System Lens Adapter Kit

Most of this section assumes that you are using a view lens for your Mercury config.  However, 
Mercury can also be configured to utilize “system” lenses.  Mercury can mount Hasselblad V, Mamiya 
645, Pentax 645, Pentax 67, Pentacon 6, and other medium format system lenses.  Mercury can also 
mount many 135 (“35mm”) system lenses as well, such as Canon EF, Nikon, Minolta, Canon FD, and 
many more.  135 system lenses, however, are not alternative lens stack configurations as much as they 
are special front panels that accept a large format shutter and Mercury adapters to various mounts.

Because system lenses lack shutters, Mercury system lens kits require you to purchase a large format 
shutter (Ilex No. 4 or Copal 3) to complete the config.

A system lens adapter kit consists of a system lens mount adapter (which allows the lens to mount to a 



vintage shutter), a shutter board (which allows the large shutter to mount to your lens stack), and, 
sometimes, a front spacer.  Examples #3 and #7 in Section 1.3.2 demonstrates a system lens config.

Because system lenses have a number of special considerations, they are covered in their own section 
below.

2.4.6  Shutter Plate

The shutter plate exists for you to mount your view lens upon.  This module takes the place of the 
lensboard that such lenses were originally designed to mount upon.  To mount one, remove the lens' 
rear element (unless it is smaller than the shutter's rear threads), remove the shutter's retaining ring or 
flange, place the shutter's rear threads through the hole in the shutter plate, then replace the retaining 
ring or flange.  The removal and replacement of the retaining ring will likely require a spanner wrench, 
which can be purchased inexpensively online (see the Mercury Accessories Buying Guide).

When you first mount your lens on the shutter plate, don't tighten the retaining ring too much.  Screw 
the shutter plate together with the lens barrel (if applicable), focus unit, etc.  See where the lens' shutter 
release falls.  You want it to fall somewhere between six o-clock and nine o'clock if facing your camera
from the front.  Make a small mark with a pencil if you need to rotate it.  Then use your spanner 
wrench to loosen the retaining ring, rotate the lens to the desired position, and then tighten the ring.  
When in the final position, make this ring very tight, or it will tend to slip over time.

2.4.7  Front Washers and Bolts

Front washers fit tightly over M4 bolts by necessity.  Sometimes they must be pressed quite tightly.  
They need to fit snugly against the heads of the bolts.  The default washers are 3mm in thickness.  If 
you wish to shorten the depth that the bolts require to be screwed in to the metal threads, you can use 
thicker washers.  Mercury Works has 4mm and 5mm washers available, as well as thinner 2mm ones 
(not recommended).

Lens stack bolts are M4 standard.  Replacements of various lengths can be found readily at hardware 
stores or online.  To calculate the length of a lens stack bolt, simply add up the front spacers and add 
15mm.  For example, a lens stack with one FS-10 and one FS-15 would require M4 x 40mm front 
bolts, regardless of what sort of focus unit is being used.



2.4.8  Shift Spacer

The Mercury Shift System acts as a front 
spacer, but allows you to shift your lens up to 
17mm in a vertical (rise) or horizontal 
direction.  It consists of a universal mounting 
plate and a baseplate.  Baseplates come in 
horizontal or vertical orientation.  A single shift 
spacer can shift in either a vertical or horizontal
direction, but not both.  If you need both 
simultaneously, you would need two complete 
systems.  However, because the mounting plate 
(the most complex/expensive part) works with 
both types of baseplate, you can swap it 
between the horizontal and vertical versions.

When a Mounting Plate and a spacer Baseplate 
are combined, they act as a 10mm Front Spacer,
and can take the place of any standard front 
spacer.  The shift spacer should, in most cases 

be mounted as the last element in the lens stack before the focus unit (and exception being XL focus 
units; see below).

For configurations that don’t make use of a front spacer, a Shift Front Panel is also available.  It builds 
the shift into the camera body rather than into a front spacer.  It accepts the same universal mounting 
plate and enables an FS-0 shift configuration.  See section 2.1.1 for more details.

Mounting:

1.  To assemble a shift spacer, first select a horizontal or a vertical Baseplate.  These mount onto the 
lens stack (either directly to a camera front or over other front spacers) using standard front bolts (M4 
socket head).  However, the length of the bolts should be 10mm less than if you were mounting a focus 
unit in that position.  For example, if you are mounting this over a 20mm standard front spacer (for a 
total FS value of 30), you would use 25mm bolts instead of the usual 35mm.  In the special case of 
mounting directly to a camera front, use 6mm bolts.

Do not overtighten these bolts.  They should be only loosely finger tight.  Some bowing of the 
Baseplate is normal, but if you experience too much bowing, it will impede the shift movement.  In this
case, loosen the mounting bolts.  In any case, the heads of the bolts should end up roughly on level with
the front of the Baseplate.

2.  After you’ve mounted the Baseplate, slide the Mounting Plate over it.  It should fit tightly but still 
slide.  Center it over the Baseplate.

3.  Mount your focus unit.  It will fit in either orientation directly into the grooves of the Mounting 
Plate.  Secure it with standard mounting bolts, as if mounting the focus unit directly to the camera 



body.  However, you will need 4-6mm of washers on each bolt.  You can achieve this with special 4mm 
thick washers or by doubling up two standard 3mm washers on each bolt.

If mounting an XL focus unit, you need to have at least a 10mm front spacer in between the focus unit 
and the Mounting Plate.  It will not mount directly to the Mounting Plate as will standard and ultrawide
focus units.

4.  Once the focus unit has been mounted, insert two (M4 x 14mm) thumb screws through the slots in 
the Mounting Plate, screwing them into the the Baseplate.  To swap focus units or remove the 
Mounting Plate from the Baseplate, you will need to remove these first.

Usage:

Loosen (but do not remove) the two thumbscrews to enable shift.  Shift the Mounting Plate to your 
preferred position (up to 17mm from center), in most cases using a ground glass back as a visual 
reference.  Tighten the thumbscrews to lock the shift function.

Your maximum shift can be reduced by certain camera configurations and certain lenses.  6X9 
configurations will have reduced vertical shifting range.  4X5 and larger configurations will enable the 
most room inside the camera for the lens to move.  Lenses with larger rear elements will restrict the 
maximum amount of shift.

When used with a Graflok 23 back adapter (a medium format configuration), the shift spacer will block
top and side cold shoes.

Vertical Shift Notes:

When used in a vertical orientation, you will not be able to shift downward unless your lens stack is 
long enough to clear your QR plate or other tripod plate.  Rise is not affected.

In any orientation, if you wish to use this with a QR or tripod plate and your lens stack isn’t long 
enough for the Baseplate to clear the QR/tripod plate, it is recommended that you use a “foot spacer” 
when mounting the QR plate.  This small plate is included with every Baseplate.  It should be inserted 
in between the QR/tripod plate and the bottom of the camera when you mount it.  It will extend the 
QR/tripod plate down very slightly so that it can clear the bottom of the shift system.  (Note that the 
Mercury Shift Camera Front does not require this spacer; only Shift Spacer configurations do.)

Horizontal Shift Notes:

When used with a standard camera front, the Horizontal Baseplate requires at least a 10mm spacer in 
between it and the camera front in order to clear the camera’s handle.  When used with an XL Front 
Panel, it will mount fine with no spacer, but it’s ability to shift to the right will be restricted.  When 
used with a Mini Front, it is not restricted.



2.5  Viewfinder

Unless you are exclusively using ground glass to frame your photos, you will need a cold shoe mounted
viewfinder for your Mercury camera.  You have several options: Mercury makes four differently sized 
viewfinders.  Mercury also makes cheap, simple sportfinders.  Finally, a variety of third-party 
accessory viewfinders are available online, new or (usually) vintage.  Each option is further explained 
below.

Regardless of which type of viewfinder you use, you will need to match the finder itself with the 
format and lens focal length of your current config.  The Mercury system gives each viewfinder a 
number; that number corresponds with various format/lens combinations, as seen in the chart below, 
with formats in the top row:

Mercury
FOV #

6x9* 4x5 Instax Mini Instax
Wide

MF Digital 135 (35mm)

1 180mm 300mm 120-150mm 210mm 90-120mm 85mm

2 120-
150mm

180-210mm 90-105mm 180mm 80-90mm 60mm

3 90-
105mm

135-165mm 80-90mm 120-150mm 65-75mm 40-50mm

4** 80-90mm 127-135mm 75-80mm 90-105mm 60-65mm 35mm

5 75-80mm 120-127mm 65mm 80-90mm 50-60mm 28-35mm

5W 65mm 105mm 58mm 75-80mm 40-50mm 28mm

— 58mm 90mm (slightly
cropped)

47mm 75mm 35mm 24/25mm

— 50mm 90mm (slightly
too wide)

38mm 65mm 28mm 21mm

— 38mm 75mm 35mm 50mm 25mm 18mm

— 35mm 53mm 28-35mm 45mm 18-25mm 15mm

* Also 6x8, and 6x7, 6x6, 645, and 135 Pano with appropriate viewfinder masks.
** Available as sportfinder and as masks for our #5 viewfinders only.
*** Use our 5W viewfinder’s full view (beyond the framing lines).  Our regular #5 viewfinder doesn’t 
have this option available.

To discover your FOV number, simply cross reference the format you are shooting (top row) with your 
lens focal length (somewhere in your format column).  Mercury makes viewfinders that cover sizes 1, 
2, 3, 5, and 5W.  Mercury #5 and #5W viewfinders can accept optional masks to act as #4.  Mercury 
sportfinders cover these sizes, plus #4.  Third party viewfinders must be used for format/lens combos 
wider than 5W.  In these cases, check the 35mm column on the right to determine which 35mm (135) 
viewfinder will function as the proper equivalent for what you need.



For format other than those listed above, you will need to use a viewfinder with a mask cut to the 
proper shape and size of that format (see the next section below).

2.5.1  Viewfinder Masks

Mercury viewfinders have all been designed to accept optional masks.  The chart above assumes no 
mask.  If you want to shoot formats other than those listed above (for instance, square or panoramic), 
you will need to cut and insert a mask for greater accuracy.

Masks can also be used to reduce the field of a view from a wide viewfinder to the equivalent of a 
narrower one.  This is one way to get by with fewer viewfinders!  Our #5 and #5W viewfinders have 
masks to make them #4s, we we do not make a #4 viewfinder (only a #4 sportfinder).

Printable PDF masks for each of our five viewfinders are available here: 
http://mercurycamera.com/downloads/ground-glass-masks/

To use, print out a sheet onto black (or another very dark color) cardstock and carefully cut out both the
outer and inner lines.  Pop or pry the front cap off of our viewfinder, insert the mask into it (for #5 and 
#5W masks, be sure that the mask is properly oriented, as flipping it upside down would skew the 
frame), then pop the cap back onto the viewfinder.

Masks can be customized to whatever size and format you wish.  Simply use the PDF (digitally or once
printed) as a template, and alter one of the masks with your own cutout.  You can also modify our 
masks if you prefer to make them slightly wider or narrower after testing against the actual results 
you’re getting when using it.

2.5.2  Mercury Viewfinders

Non-Optical Viewfinders:

Mercury Works makes five viewfinders.  #1,
#2, and #3 contain no optics.  They are 
designed to work with the human eye’s 
average field of view, precisely restricting it.
Compared to a sportfinder, the viewfinder is 
enclosed, so it blocks out all light and 
frames your subject more clearly.

Each Mercury viewfinder includes a front 
cap.  This can optionally hold a mask, as 
described in the section above.  Viewfinder 
caps are black by default, but can be made in

any standard Mercury highlight color, to match your other camera highlights.

Each non-optical viewfinder includes a removable rubber eye cup for comfort.  Because the eye cup 

http://mercurycamera.com/downloads/ground-glass-masks/


properly spaces your eye, it is required.  However, you can replace the included one with certain other 
eye cups that conform to the “Nikon 22mm square” format.

Optical Viewfinders: 

Mercury Works makes two optical viewfinders as well: #5 and #5W.  These are constructed out of 
repurposed optics from other cameras.  Unlike our non-optical viewfinders, these do not take a rubber 
eyecup, as that would space the eye too far away from the rear of the viewfinder.

Mercury Optical Viewfinders also have front cap systems that
allow them to accept masks.

The #5 (standard) viewfinder utilizes its full frame for the #5
field of view.  It is a relatively inexpensive option.

The #5W
Deluxe viewfinder is a high end version, with very 
high quality lenses that produce a brighter image.  
Compared to our standard #5, it shrinks the image 
less, affording you more detail as well.  It possesses 
a brightline frame that appears superimposed to give
you more precise framing.  The internal frame 
represents the #5 field of view.  The full image 
(larger than the brightline frame) represents the #5W
field of view, and thus this viewfinder is capable of 
two different fields of view simultaneously.  Just 
don’t forget which one you’re supposed to be using! 
You can mask off the extra area with one of the 
masks included

on this viewfinder’s downloadable mask sheet if you wish.

Unlike all of our other viewfinders, the #5W includes a rear cap as
well as a front one.  While this too can be ordered in the highlight
color of your choice, it is not meant to hold any masks, and should
not ordinarily be removed.  The “Plus” version of the #5W Deluxe
includes front and rear caps of a highlight color of your choice, as
well as a special soft fabric covered rear cap (pictured to the right).

Hoodman H-RAV Right Angle attachment:  Mercury’s non-optical viewfinders can be used with 
Hoodman's right-angle viewfinder attachment.  This attachment swivels, allowing you to user your 
viewfinder from any angle, making certain very low angle and other shots possible.  The H-RAV comes
with a set of interchangeable mounts.  You will need to use the “Nikon 22mm Square” attachment.  The
two metal side prongs on the mount need to be bent upward to allow more clearance for this to fit 
properly on the Mercury viewfinder.  You will also need to insert a small spacer under the metal tab on 



the top part of the H-RAV Nikon mount.  You can fashion your own, or request one from Mercury 
Works.  Use caution when an H-RAV is attached to Mercury, as it is somewhat heavy and rather 
elongated, making it the perfect lever to break your viewfinder if you press down too hard to bang it 
against something.

2.6  Mercury Sportfinders

While Mercury viewfinders are the preferred solution for framing, they are relatively complex and/or 
expensive to manufacture, so we also developed the Mercury sportfinder as a cheaper and simpler 
alternative.  It consists of the following parts:

• cold shoe foot
• base
• eyepiece
• reticule

The size of the reticule determines the field of view of the sportfinder.  Six different standard sizes are 
available: 1-5, and 5W, as seen in the section above.

Each reticule contains an outer frame for the 6x9 aspect ratio, and inner points that indicate a 6x7 
aspect ratio.  Use whichever frame most accurately matches your format (e.g., use the inner marks for 
4x5).

In general, eyepieces are matched to reticules.  The Type 1 eyepiece (which is indicated by a single 
hole in its column) and the Type 2 eyepiece (two holes in the column) match particular reticules, each 
of which contains either one or two holes in its base.  The W eyepiece has a special function.  It is 
round instead of rectangular, and is meant to be pressed up to your eye rather than matched to the 



reticule's frame (see the next chapter for instructions on use).  Thus it yields a wider field of view.  It is 
meant to be used with reticule size 5 for wider lenses.  This pairing is referred to as “5W.”

There are also special square reticules and matching eyepieces for square formats, such as Polaroid 600
or 6x6.

Note: Mercury reticules are most effective when used with lenses near the normal focal length for your 
shooting format.  The wider or longer the lens, the more cumbersome or imprecise a sportfinder 
becomes.  Consider using a viewfinder instead.  Even for normal lenses, many users find viewfinders 
more intuitive to use than sportfinders.

2.7  Third Party Optical Viewfinders

For format/lens combinations wider than 5W, you will need to use a third party optical viewfinder.  
Some users may prefer third party finders to Mercury’s viewfinders, or already own one or more 
viewfinders that they wish to use with Mercury.  Plus, some companies have made multi-finders, as 
described below.  Just keep in mind that unlike Mercury viewfinders, third party ones can rarely accept 
masks, so you are limited to full frame use, greatly restricting the formats and focal lengths that match 
any given viewfinder.

Many different companies have made accessory optical viewfinders over the years, usually for lenses 
that are out of the normal range (and thus unlikely to have viewfinder lines built into cameras).  The 
used market affords many such viewfinders, and they can be a good investment.  Some companies 
(such as Voigtlander) still make high-end optical viewfinders, though they can be quite expensive.  
Others make inexpensive, plastic optics finders; these can also be great options for Mercury.  Check 
Ebay for these sellers.

A special category of optical viewfinder is the Multi-finder.  These are most commonly crop style 
finders, which have a dial that progressively crops the finder for various focus lengths.  They work well
but tend to be quite large, and are less effective at longer focal lengths.

A second form of multi-finder is the Turret Finder, originally invented by Zeiss, later copied by Kiev 
(the Soviet brand), and also made in various forms by Walz and others.  These are also rather large and 
heavy, but give you a true optical viewfinder for various focal lengths.  They can be quite useful if you 
have a number of lenses whose focal lengths match up with those included in the turret.

Finally, there are zoom multi-finders.  These are more compact than turret finders, as they basically 
consist of a single zoom lens that can be adjusted to different focal lengths.  These tend to be very 
expensive.

A note about format:  Most vintage optical finders on the market are designed for the 135 format.  
Some are designed for medium formats.  It is very important to note this.  You can use the Mercury 
chart in this guide to find the field of view equivalents between different formats.  Depending on the 
format you're shooting, you will need to know which “equivalent” finder to use.  Use the chart above to
find such equivalences.

For extremely wide viewfinders for which there isn’t a Mercury option available, one good source of 



inexpensive viewfinders is the seller boriska_gr on Ebay.  Note, however, that his non-standard cold 
shoe feet need to be filed down to fit a Mercury cold shoe properly, or a Mercury universal cold shoe 
(very inexpensive from us) needs to be superglued to the bottom of his viewfinder.

Finder Considerations:

Which type of finder is best for your situation?  In general, the wider the lens, the more it will benefit 
from the smaller size of an optical viewfinder.  The same goes for long lenses: though both sportfinders
and non-optical viewfinders for long lenses are quite small, they don't magnify their subject, and can 
thus feel a bit imprecise.

Around the normal range, however, non-optical finders work quite well, and moreover, there aren't 
many third-party optical viewfinders in the normal focal length (except multi-finders).  The Mercury 
viewfinder was designed to fit this niche.

The following chart lists advantages and disadvantages of the various types of finders covered in the 
sections :

Finder Type Advantages Disadvantages

Mercury Sportfinder Inexpensive, fairly wide range of 
focal lengths, extremely light and 
breaks down for travel

Easily broken, not as precise, 
takes a bit of skill to use quickly
and accurately

Mercury Non-Optical 
Viewfinder (#1-3)

Tougher, very light, can accept masks
for any format and aspect ratio, can 
match color highlights on camera, can
be used with a right-angle adapter

Larger than optical viewfinders,
only covers a narrow set of 
focal lengths

Mercury Optical 
Viewfinder (#5 or 
#5W)

Small, stylish, can accept color 
highlights, accepts masks for any 
format and aspect ratio.

Somewhat expensive (especially
for the deluxe #5W)

Third-party Optical 
Viewfinder

Many options, available, more 
compact than non-optical solutions, 
better view for longer lengths

Rarely available in normal focal
length, can be expensive, 
usually doesn’t accept masks, 
feet can be non-standard and fit 
too loose or too tight on camera

Third-party optical 
multi-finder

Single device can cover a range of 
focal lengths

Can be large and heavy, 
expensive, doesn't always cover 
your focal lengths, can’t accept 
masks, potentially non-standard 
feet

https://www.ebay.com/usr/boriska_gr?_trksid=p2047675.l2559


2.8  Ground Glass

Mercury Works makes ground glass backs that fit our Graflok 23 and Graflok 45 back adapters.  
Ground glass displays the actual image your camera will take.  It is upside-down and reversed left-to-
right, but gives you the most accurate possible representation of your current framing and focus.  It is 
also a lot of fun!  To use ground glass effectively, however, you need to be shooting with your camera 
on a tripod, and with some means to block ambient light from hitting the glass.  A photographer's “dark 
cloth” or a jacket can be used to shield the entire camera.  You can also use a loupe (magnifying device)
designed for ground glass.  This device presses up to the surface of the ground glass and not only 
magnifies your image (necessary for precise focusing) but also blocks ambient light from hitting that 
point on the glass.  The Mercury 6x9 ground glass back for Graflok 23 also contains a lip to which you 
can attach your own light-blocking frame or protective cover.

Back Back Adapter Image Area Includes Glass? Price

6x9 Ground Glass 
Back

Graflok 23 Full Yes 55 USD

Graflok 23 Budget 
Ground Glass Back

Graflok 23 Partial Yes 25 USD

4x5 Limited 
Ground Glass Back

Graflok 45 Almost full (5mm 
lens around 
perimeter)

Yes 45 USD

4x5 Limited Reflex
*

Graflok 45 Almost full (5mm 
lens around 
perimeter)

Yes 55 USD

Graflok 45 Budget 
Ground Glass Back

Graflok 45 Partial Yes 25 USD

Toyo Ground Glass
Back Frame

Graflok 45 Full No 40 USD

Graflex Ground 
Glass Back Frame

Graflok 45 Full No 40 USD

Merclok 57 
Ground Glass Back

Merclok 57 Full Yes 70 USD

Instax Wide 
Motorized Graflok 
23 GG Back

Graflok 23 Full Yes 60 USD

Instax Wide 
Motorized Graflok 
45 GG Back

Graflok 45 Full Yes 45 USD

Polaroid 600 
Graflok 45 GG

Graflok 45 Full Yes 45 USD

*Does not include reflex viewer (Linhof style).



For more information about individual ground glass backs, see Section 2.13 (Mercury Brand Backs) 
below.

Collected  information about Mercury ground glass backs is also presented on our online Ground Glass 
Guide.

2.9  Range Finder

There are many ways to focus a Mercury (see ).  One of the most popular, for handheld shooters, is to 
use an optical range finder.  This vintage device uses two windows and internal mirrors to produce two 
overlapping images in a viewfinder that you hold up to your eye.  You choose a subject and bring the 
two overlapping images together by turning a dial.  Once you have dialed in your focus, you check the 
wheel to see what distance it is reading.  Then you transfer that value to your focus unit.

For extensive reviews and information about the most popular brands and models of accessory range 
finders, see our Rangefinder Roundup online.

While many accessory range finders come with standard cold shoes, many others do not.  In these 
cases, there are cold shoe feet available from Mercury Works that you can screw or glue onto your 
range finder so that it can easily and securely mount on your Mercury.  Use the following chart to 
determine which Mercury part to order.  Models covered in our online guide but not listed here possess 
standard cold shoes by default.

Range Finder Mercury Cold Shoe Part Attachment Method

Saymon Brown Tall Narrow, With Lip Glue

Leica / De-Jur / Measure-Rite Tall Narrow, With Lip Glue

Ideal Short, With Lip Glue

Hugo Meyer For Hugo Meyer Original screws (replace existing 
foot)

Walz For Walz Press fit, sometimes glue.  (Only 
needed when original cold shoe is 
missing, which is common.)

Kodak For Kodak Original screw (replace end cap)

Generic (any other finder) Try “Short, With Lip,” then 
decide if need to go with tall, 
with narrow, or with no lip

Glue

http://mercurycamera.com/accessories-2/ground-glass-guide/
http://mercurycamera.com/accessories-2/ground-glass-guide/
http://mercurycamera.com/accessories-2/accessories/accessory-range-finder-roundup/


2.10  Other Cold Shoe Accessories

The Mercury can accept most cold shoe accessories.  If you have an accessory you wish to mount that 
has a ¼-20 threaded socket (standard tripod socket) instead of a cold shoe, you can purchase, on Ebay, 
a cold shoe to ¼-20 adapter.

If you wish to mount an accessory that has neither a cold shoe nor a ¼-20 socket, you can purchase a 
generic cold shoe from Mercury Works and glue or screw it into place.  Besides those designed for 
specific range finders (see above), we make the following generic cold shoe feet:

Short, With Lip (best, if you can position the foot at the front edge of your accessory)

Short, Without Lip (can be mounted anywhere on the bottom of your accessory)

Tall (use if need to clear some surface feature on the bottom of the accessory)

Tall Narrow, With Lip (or thin accessories)

Tall Narrow, Without Lip (for special cases)

The most common way to mount these generic cold shoes to your accessory is to sand the mating 
surface of both pieces, then use Super Glue.

2.11  System Lenses

2.11.1  Introduction: View Lenses vs. System Lenses

There are three basic types of lenses available in the world of photography, defined by their 
characteristics and how they integrate with a camera.  The first is a fixed lens.  These are common on 
cheap cameras such as point-and-shoots, devices with built in camera chips such as phones, and even 
some specialty high-end cameras.  Some very high-end camera systems utilize fixed lenses as well, 
such as many aerial cameras.  A fixed lens may be removable for service and calibration, but it is not 
designed to be removed in regular use.  While Mercury can accept many fixed lenses once they have 
been removed from their original camera system and appropriately mounted in a Mercury lens stack, 
this User Guide does not cover those specialty lenses.

The second type of lens is designed for autonomous use.  It has, built-in, its own shutter and iris.  These
are often referred to as “large format” lenses, as they tend to be high-end and are famous for their 
longtime use on large format cameras, but this is a misnomer, as this style of lens can be made for 
many different formats, and utilized on non-large-format cameras.  There is no standard, universal 



name for these lenses, but Mercury Works designates them as “View Lenses.”  This a shortened version
of “view camera lenses,” which is preferable to “large format lenses,” but still assumes a particular type
of camera, if no longer a particular format.  “View lens” is the best we can do with the legacy of 
nomenclature we have to work with.  We mean a lens with built-in shutter and (usually) iris, one or two
removable glass elements that screw into that shutter, and the ability to mount to a flat platform via a 
retaining ring or flange.  These lenses are often (but not always) designed for medium or large format 
cameras, have a high degree of universality to them (they tend to be agnostic about what sort of camera
you mount them to), and lack any internal focusing ability.  Typically, then, they require a camera 
system that can variably and precisely position them at different focal distances in order to achieve 
variable focus.  We call them “view lenses” because the type of camera that can manage this is usually 
the type of camera that works with a straight light path and eschews prisms and mirrors.  That this, they
avoid reflex viewing systems.  The image is mean to be viewed (if at all) directly on the focal plane 
using ground glass.  Any focus marks must be on the camera itself.

Mercury loves view lenses, and can make use of a much wider range of them than most other existing 
cameras.  The preceding Lens Stack section of the User Guide is chiefly about how to configure your 
camera  to use a view lens.

System lenses, on the other hand, are designed to be tightly coupled with a particular camera system.  
They tend to have proprietary mounts and tight integration, either mechanically or electronically, with 
the camera.  Because system cameras have a single mount at a set flange distance, every system lens 
must be designed so that its mount falls at exactly the same flange distance.  This is an enormous 
constraint for lens designers, and system lenses therefore tend to incorporate many design compromises
that introduce optical aberrations and/or significantly higher manufacturing cost.  For this reason, view 
lenses are often superior.  However, many amazing system lenses have been manufactured, and they 
can also have advantages.

Typically, system lenses do not contain a built-in shutter (though there are significant exceptions to 
this), but do have built-in focusing.  They also always have a built-in lens barrel.  This can add 
significant size and weight to some lenses, but makes it very convenient to swap lenses: the camera 
doesn't need to be re-configured or re-adjusted in any way (that convenience is the main driver of 
system photography, despite its limitations).



Given these differences, and the radical design difference between typical system and typical view 
cameras, it may seem surprising that Mercury can adapt both types of lenses, but it can.

When Mercury uses a view lens, it must properly space that particular lens to be able to achieve infinity
focus, and must provide a focus unit to focus throughout a range of distances.  The lens takes care of 
the aperture and shutter speed.

When Mercury uses a system lens, it must even more precisely space that mount system so that each 
lens perfectly starts at infinity by default.  It must also provide a shutter, since the lens doesn't have one
and expects the camera to have one.  It must also provide a proprietary mount to which the lens can 
attach.  No focus unit or scales are necessary, however.  The lens itself provides the focusing and iris.

Which is Better?

The lens you already have is usually the best.  Especially if you already own multiple lenses for a 
particular system, you may do well to get a Mercury system lens adapter kit and a shutter, and be in 
business.  A Mercury thus configured retains one of the great advantages of system lenses: any lens 
from that system can be easily and quickly swapped without adjusting or reconfiguring anything on the 
camera.  One Mercury kit opens up compatibility with any lens in that system.  Because they are so 
plentiful on the used market, system lenses can also be less expensive than their view counterparts.

Disadvantage to system lenses on the Mercury include the heaviness of the lenses, which usually 
incorporate heavy metal bodies, often of longer length than is strictly necessary, due to the flange 
distance limitations of system cameras.  Another signifcant disadvantage is that because Mercury is 
dependent on a vintage Ilex No. 4 or Copal 3 shutter, its top shutter speed is limited, and the light path 
is restricted to the shutter's max opening.  In practice, this means that most lenses will start to vignette 
at anything larger than their intended format size.  So while a lens may technically be capable of 
exposing a larger format than that for which it was intended, in practice most medium format system 

View Lens System Lens

Shutter

Iris

Focus

Optical  Elements

Optical  Elements



lenses are restricted to their nominal format.  Of course, you aren't losing anything, as that's all the 
original system cameras were capable of exposing anyway, but the fact remains that Mercury can 
expose that lens to many different formats, and yet remains restricted in the image circle that will pass 
through the shutter.

Wide Angle Lenses:  View lenses are unquestionably superior to system lenses in wide angle variants. 
This is because view lenses tend to be “true” wide angles, designed for short flange distances and 
containing no compromises.  Only certain cameras can actually make use of ultrawide view lenses.  
Mercury is one of those cameras.  System lenses, however, have fixed flange distances, and often quite 
long ones (to make room for mirror boxes on their cameras), and wide angle lenses must therefore 
include retrofocal elements to try to refocus their image at longer flange distances.  This greatly reduces
image quality, increases size and weight, and increases cost.

Normal Lenses:  Lenses near the normal focal length for their intended format tend to be high quality 
in both view and system configurations.  Here you will often see a price advantage for system lenses, 
given how many have been produced.  This is a toss-up: normal view lenses are even smaller and 
lighter, and have better shutter options and usually produce larger image circles for more format 
options, but normal system lenses are often cheaper, don't weight that much, and are often faster.

Long Lenses:  As you start to get past “normal” focal lengths, system lenses have the advantage over 
view lenses.  Their built-in barrels make them easier to use, and system lens manufacturers have long 
worked to perfect telephoto designs that cut down on weight but keep optical quality very high.  There 
are some good telephoto view lenses, but they are fairly expensive.  Most long focal length view lenses 
aren't really intended to be long lenses; they are intended to be normal or very slightly long lenses for 
much larger formats.  They require a great deal of camera extension (i.e., a very long lens stack), and 
don't offer many advantages.  Therefore, if you really want to shoot with long lenses, particularly in 
medium or small formats, using a system lens can be a very good idea.

Three types of system lenses (Medium Format, 135, and Hybrid) are each discussed in their own 
sections below.

2.11.2  Using Medium Format System Lenses with your Mercury

A medium format system lens configuration involves a shutter board designed for a particular vintage 
shutter, sometimes a standard front spacer underneath that board, a thin “shutter spacer” ring, the 
shutter, and a Mercury system lens-to-shutter adapter for the particular system you're adapting:



See Example #3 in the first section of this User Guide for a specific example of a medium format 
system lens config.

The proper system lens stack configuration can be found in the chart below.  It is also indicated, 
however, on the back side of the Mercury shutter board that comes with any medium format system 
lens kit:

Front Spacer (some configs only)

Shutter Board

Vintage Shutter (Ilex No. 4 or Copal 3)

Shutter Spacer

System Lens Mount to Shutter Adapter

System Lens

Front Panel



Shutter Spacer:  The shutter spacer is a very thin ring.  Different thicknesses are color coded as 
follows:

white = .5mm
yellow = 1mm
orange = 1.5mm
red = 2mm

These spacers allow you to fine tune the infinity spacing of a system lens stack.  The shutter spacer 
press-fits onto the back of your shutter (over the mounting threads) and is sandwiched between the 
shutter and the shutter board when you tighten your retaining ring or flange.

When testing your system lens config, if infinity focus is slightly off from what is indicated on your 
lens, and you wish to correct it, you can add small strips of tape or shim stock to this ring to make it 
thicker, or you can remove it and replace it with thinner tape.  The thinnest tape is copper foil tape, but 
regular Scotch tape works fine as well (it is approximately 0.1mm thick).

Note that system lenses often have somewhat inaccurate focus scales.  Always double check that when 
your infinity point is correct, your close focus is as well!  If it isn't, you have to choose which to hold 
constant.  In many cases you can make changes to your lens' focus scale by writing in marks or adding 
stickers to indicate more accurate marks.

Shutter:  The Ilex No. 4 shutter works with all Mercury system lens kits (both medium format and 
small format), and is therefore the most versatile choice.  However, many medium format system lens 
kits can also use a Copal 3 shutter.  Copal 3 shutters tend to be newer and thus in better working 
condition than Ilex No. 4s.  They tend to have faster max shutter speeds and more on-lens features 
(every Copal 3 has a aperture preview and X-sync, for example).  Copal 3 shutters tend to be 
significantly more expensive than Ilex No. 4s, yet are also generally more available on Ebay.

Some medium format system lens kits can also use the Copal 3S.  This shutter is often mistaken for a 

Shutter Lens System

Front Spacer Color of Shutter Spacer

IX4 = Ilex No. 4 
CP3 = Copal 3 
CP3S = Copal 3S

V = Hasselblad V 
M645 = Mamiya 645 
P645 = Pentax 645 
P67 = Pentax 67 
P6 = Pentacon 6

(blank if none) (white, yellow, orange, red)



Copal 3.  It's internal mechanisms are the same, but its external dimensions are different.  Older Copal 
3S shutters were simply labeled “Copal.”  Later models are actually labeled “Copal 3S,” but these are 
far more rare.  Regular Copal 3 shutters are always labeled “Copal 3,” so if it looks like a Copal 3 but 
just says “Copal,” it is actually a 3S.  In any case, these two variants require different Mercury kits, so 
double check!

If purchasing an Ilex No. 4, you must be aware that there are many variants on the used market, as this 
shutter was manufactured for over fifty years!  They key features, however, are all indicated by text:

“Acme”  If the Ilex No. 4 also says “Acme,” it does not mean it's from a Warner Brothers cartoon.  It 
means that it is a shutter that you cock first, and then fire.  This variant has the fastest max shutter 
speed.

“Universal”  This means that it is a “press” shutter.  The release action both cocks and fires the shutter 
automatically.  This is faster and can be more convenient than Acme variants.  However, these have a 
slower max shutter speed, and often lack aperture preview and flash sync (though not always).

“Synchro”  This means that the shutter has flash sync.  If this word isn't present, the shutter probably 
can't sync to flashes or digital backs.  “Acme syncho” variants generally have a second cocking lever 
for the flash sync.  You need to cock both levers if you want your next shot to send a sync signal.  
“Universal synchro” variants don't have a separate sync lever (much more convenient).  The downside 
is that you also can't change the sync delay.  However, most of these default to X-sync (no delay), 
which is what you want.

“Made by Ilex Optical Company for Eastman Kodak...”  Beware!  If the shutter says this, or doesn't
have a prominent (i.e., large) label, and has lots of small text, or a Kodak lens is mounted in it, it will 
not work for your Mercury system lens kit.  For whatever reason, Ilex deliberately made all of their 
Kodak shutters incompatible with their standard shutters.  It will still say “Ilex No. 4,” but it isn't really 
an Ilex No. 4.  Unfortunately, many of the Ilex shutters on the market are of the Kodak variety, so 
check carefully before purchasing!

System Lens Mount to Shutter Adapter:  This Mercury adapter threads into the front of your 
shutter.  Because these threads are very fine, please be very careful when doing this, especially for the 
first time (when the plastic threads will meet the most resistance).  It is extremely easy to cross-thread 
these, so check to be sure that it is really going in smooth and level.  If not, back it out and try again.  
Better to try many times than to ruin your adapter by forcing it in!

Thread this in all the way until you feel that it is at its maximum.  However, take care not to over 
tighten.  You can also damage your threads this way.  This adapter is designed to be “finger tight” only. 
Don't apply much pressure after it has reached the end of the adapter's threads.

Your system lenses mount directly to this adapter.  They think they're being mounted to their intended 
system camera, but of course you have fooled them and they are now playing Mercury's game.



Configuration Table

The following table lists the possible medium format system lens Mercury configs.  If a shutter is not 
listed for a particular lens system, it means that it is not compatible.

Lens System Shutter Bolt Length Washers 
thickness

Front Spacer Spacer Ring

Mamiya 645 Ilex 4 14 3 None white

Pentax 645 Ilex 4 14 2 None white

Copal 3 14 3 None none

Copal 3S 14 4 None white

Hasselblad V Ilex 4 25 3 10 white

Copal 3 25 4+4 None red

Copal 3S 25 4+3 None red

Pentacon 6 Ilex 4 20 3 None white

Copal 3 14 2 None red

No Shutter 55 6 35 none

Pentax 67 Ilex 4 25 2 10 white

Copal 3 25 4+3 None yellow

Copal 3S 25 3 10 white

Usage Notes

Maximum Format Size:  System lens kits, due to the spacing involved and shutters used, almost 
always vignette lenses mounted to them beyond the nominal format of that lens.  In other words, don't 
expect a 645 format lens to produce a larger image circle than 645, a 6x6 lenses to produce larger than 
a 6x6 image circle, etc.

Fast F-Stops when handheld:  Many system lenses have particularly fast maximum apertures.  Due to
the inherent inaccuracy of many built-in focus scales and the potential for mis-calibration (unless 
you've tested your config very well), it would be wise to never shoot at a wider f-stop than 5.6 when 
shooting handheld and relying on a range finder to dial in distance.

System lenses with built-in shutters:  While rare, some medium format system lenses have built in 
shutters.  All Hasselblad V lenses do, but they cannot be cocked and fired manually—only by a 
Hasselblad camera, so they are useless on Mercury.  Some M645 lenses made for the 645 Pro 
generation of camera have internal shutters.  These models are indicated by “LS.”  Four were made: 
65mm, 70mm, 80mm, and 150mm.  These lenses can all be manually cocked and fired (with a cable 
release).  There is also a leaf shutter variant of the Pentax 67 90mm f/2.8.  (Note that the P67 140mm 



leaf shutter variant, unlike the 90mm, can not be manually cocked and fired, and thus won't work with 
Mercury).

When using one of these leaf shutter lenses with Mercury, you can choose to use the large format 
shutter or the internal shutter on a shot-by-shot basis..  If using the internal shutter, you must set the 
large format shutter to aperture preview (i.e., open), or fire it on the T setting to be sure that it is open.  
When using the large format shutter, you must be sure that the internal shutter blades are open.

If using flash sync with a flash or digital back, don't forget which lens you need to connect!  This may 
necessitate two different sync cables.  Most Ilex shutters use bipost sync connectors rather than PC.  
This will require a special sync cable.  Ask Mercury Works if you need something you can't find online.
We also make a special Dual Sync cable that connects to an Ilex shutter via bipost and your lens' PC 
port at the same time, passing a sync signal when either of the shutters fires.

Another issue to be aware of is this: system lenses with built in shutters open the shutter in the process 
of cocking it, letting light through.  So when using these built-in shutters, you must always have a dark 
slide in when cocking the shutter.

Mercury Ilex Shutter Spacer:  Mercury Works makes an Ilex spacer that can actually replace the Ilex 
shutter if you have leaf shutter lenses and wish to use those internal shutters exclusively.  This allows 
you to configure your Mercury for system lenses without needing a large format shutter.

We also make a variant that is 20mm shorter, allowing these lenses in certain configurations to shoot 
with RS-20 backs and back adapters!

The Mamiya 645 LS series and the Pentax 67 90mm f/2.8 lenses have built-in shutters that can be used 
with the Mercury Ilex Shutter Spacer.

You can also use these lenses normally, mounted on an Ilex 4 shutter.  In this case, you can choose 
between two shutters (the Ilex or the built-in).  Just remember to fix the one you aren't using in the 
fully option position!  If you are using flash sync or a digital back, remember to connect the correct 
cable to the shutter in use.  Mercury also makes a Dual Sync cable that connects to both your lens' 
shutter and your Ilex 4.  With this cable you can keep both lenses connected at all times.

Also note that for all system lenses with built-in shutters: these lenses typically open the internal shutter
in the process of cocking it, so you must have a darkslide in when cocking the shutter!

2.11.3  Using 135 System Lenses with your Mercury

The most common lenses out there are 135 format and belong to 35mm SLR systems.  Due to their 
very short flange distances, these lenses cannot be mounted to any standard medium format Mercury 
config like medium format system lenses can.  Rather, a special Mercury body is needed.  This body, 
called an “Integrated Panel,” combines a special shutter mount with a built-in back adapter (either 
Gralok 23 or a digital back mount).  These configs are therefore less flexible and modular than 



comparable medium and large format ones.  However, these integrated panels are very thin and don't 
cost much in comparison.

Most 135 system lenses only work with the Ilex No. 4 shutter.  That shutter screws directly into the 
Integrated Panel, unlike other setups where it attaches with its own flange as a retaining ring.  A 135 
system lens mount to shutter adapter then screws into the shutter, as usual.  Lenses can then mount to 
that directly.



The following table shows the possible Mercury configs for different 135 system mounts:

Lens System Shutter Merc Body Shutter Spacer

Canon EF Ilex 4 Ilex 4 Front Graflok 23 Back
Ilex 4 Front Mamiya 645AFD Back

~0.2mm tape

Minolta 
SR/MC/MD

Ilex 4 Ilex 4 Front Graflok 23 Back
Ilex 4 Front Mamiya 645AFD Back

none

Konica Hexanon Ilex 4 Ilex 4 Front Graflok 23 Back
Ilex 4 Front Mamiya 645AFD Back

none

Canon FD Ilex 4 Ilex 4 Front Graflok 23 Back
Ilex 4 Front Mamiya 645AFD Back

orange

Leica R Copal 3 135 Copal 3 Front Graflok 23 Back* yellow

* Due to thread lengths, shutter thickness, and flange focal distances, Leica R is the only 135 system 
lens mount to work with the Copal 3 version of the Mercury 135 Intregrated Panel, and even then only 
the Graflok 23 version.  A Copal 3 to Mamiya 645 AFD Integrated Panel exists, but so far no lens 
system can make use of it (even the Leica R's flange distance is too short).

Other lens systems:  Most other SLR 135 lens systems can be adapted to Canon EF.  To use them, 
purchase an adapter online and use with the Mercury Canon EF lens kit.  These include, but are not 
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limited to:

Nikon F
Olympus OM/MD
Contax C/Y
M42
Pentax K
Exakta

Calibrating Infinity:  Unlike medium format system lenses, which are fairly consistent, 135 system 
lenses for a particular system are often made my different manufacturers, or utilize adapters from their 
native mount to this system, and thereby vary a bit in their exact flange distance.  A more careful 
calibration is thus recommended for 135 system lens configs.

As described in , you can utilize tape in conjunction with your shutter spacer ring to subtly change the 
flange distance of the lens until you achieve infinity at the same point that is indicated by the lens' 
scale.  It is also possible  Of course, it is still possible in many cases to alter the lens' scale rather than 
the Mercury config. At any rate, you should not assume (as you could with medium format system 
lenses) that the kit is automatically accurate.  Always do a calibration test to make sure you are hitting 
infinity at the right place.

2.11.4  Using Hybrid System Lenses with your Mercury

Some system lenses contain the attributes of both system and view lenses.  Two examples of these that 
are compatible with Mercury are Mamiya RB67 lenses and Mamiya Press lenses.

Mamiya RB67 Lenses:

Mamiya's immensely popular (among professional studio photographers) RB67 system was made from
1970 to approximately 2010.  The camera was nicknamed the “boat anchor,” and let's just say that you 
don't want to be hiking farther than your front door with one.  But the lenses, beloved by many, are 
plentiful and inexpensive on the used market.  If you already own a collection, or want to shoot with 
longer lenses, investing in a Mercury RB67 lens mount may be wise.

RB67 lenses are like view lenses in that they contain internal shutters and lack built-in focusing.  They 
also have much larger image circles than their nominal format (6x7cm).  On the other hand, they 
contain a single, fixed flange distance proprietary lens mount, and built-in lens barrels, like other 
system lenses.  Like Hasselblad lenses, they rely upon the camera to cock the shutter, though unlike 
them, they can be operated entirely from the lens itself.

RB67 lenses can work with any Mercury config, medium format or large format, up to RS-20.  You 
simply need an XL Focus Unit, our special RB67 XL Plate, and a third party adapter available on Ebay.



Here's the adapter: “Mamiya RB67 Lens Board Adapter.”

It is available on ebay from a seller in Hong Kong.
When you receive it, you will disassemble it and harvest
several parts, which will then integrate with the Mercury
parts.

To use an RB67 lens on Mercury, you need this third
party adapter, a Mercury XL focus unit, and a Mercury
RB67 XL Adapter Plate.  You will also need a
mechanical shutter release cable.  This is what it looks
like when mounted to an XL Focus Unit:

For assembly and usage instructions, see supplemental document: “Mercury RB67 Adapter 
Instructions.”

Note on Spacing:  This config requires an FS20 spacer between the camera and the XL Focus Unit.  If 
you wish to shoot with RS20 back adapters or backs, you can remove this front spacer.  However, the 
XL focus unit won't mount to a standard Mercury Front Panel without this spacer.  If you want to shoot 
with this setup at RS20 (on large format, for instance), you will need the Mercury XL Front Panel, 
which allows for this setup, extends your tripod mount foot lower to clear the XL focus unit and give 
you more working space, and extends the handle so you can get a better grip when using the XL Focus 
Unit.  It is thus recommended for this setup, but not required when in the standard (FS0) config.  The 
XL Front Panel is fully compatible with all other standard configs and parts as well; it is just a big 
bulkier.

In the unlikely event that you need to shoot with an RB67 lens at RS30 (for example, if you want to use
it in conjunction with the Instax Wide Back for Graflok 23), you will need the special XL-S Front 
Panel, which integrates a Graflok 23 back with a standard front panel, but at RS10.



This kit works extremely well, allowing you to cock the lens shutter with a simple lever, and then fire it
with a standard cable release.  Mercury Works has focus scales available for a number of RB67 lenses, 
and you can also easily make your own if you have a ground glass or digital back.  Depth of Field 
scales are built in to RB67 lenses, and therefore external scales aren't used for this config.

Mamiya Press Lenses:

Mamiya Press lenses are really view lenses that have been mounted on a special helical board that 
makes them behave more like system lenses.  The board mounts all of the view lens components 
(shutter, flash sync port, and cable release port) and adds a helical focusing system with built-in depth 
of field and focus scales.  Each board also contains a proprietary system mount, and is constructed such
that it properly spaces the lens to match that mount's standard flange distance.  The result is a strange 
hybrid between view and system lens characteristics.

Because they are view lenses, any Mamiya Press lens can be dismounted from this board and mounted 
to a Mercury shutter plate.  Our lens kits made for these lenses include an extra mounting area and a 
couple of extra components to enable the remounting of your flash sync port and the recreation of a 
cable release port if you wish.  (Note: Flash sync will require you to add a second ground wire to the 
port, attached to some metal point on the shutter itself.  The original configuration uses the body of the 
camera to ground this connection.)  This is the lightest and best integrated configuration for these 
lenses, but won't work if you wish to continue to use your lenses on Mamiya Press cameras, don't wish 
to do the extra work, or want to keep the Mamiya focusing system.  Accordingly, Mercury Works 
developed the M-Press Lens Adapter.  This adapter allows you to directly mount and dismount Mamiya



Press lenses on their original lens boards.

The full lens stack consists of (starting from the front of the base camera) an FS10 spacer, an FS-20 
spacer, then the M-Press board.

When used with an RS-10 config, you can simply remove the FS10 spacer.  When using with an RS-20
config, however, both spacers must be replaced with a single, specially designed FS-10M.  This is a 
10mm front spacer that correctly interfaces with the M-Press board.  It is sold as an optional accessory.

It is also possible to mount the M-Press adapter directly to certain camera bodies (the XL-S body, large 
format bodies, the Instax Wide Universal camera) without any front spacers, for an RS-30 config.

Calibration:  For focus accuracy, you should calibrate your M-Press adapter.  Use a fast Press lens and
a digital or ground glass back.  Set the Press lens focus scale to infinity.  Check to see that your infinity 
target is sharply in focus.  If it isn't, you may need to shim the M-Press adapter slightly using strips of 
tape (any kind.  Place them on the top surface of the 15mm Front Spacer—the one that makes contact 
with the bottom of the M-Press adapter lensboard.  Once you have achieved infinity focus, check a 
close focus point.  Adjust again if necessary, until both appear to be in focus at their respective focus 
ring positions.  When using the M-Press adapter in the RS-20 position, the FS-5M spacer may require 
extra shimming.

Mamiya Press Lenses without mounting notches:  Some later Mamiya Press lenses were 
manufactured without the locking notches that allow them to properly lock into place on the full line of 
Mamiya Press cameras.  This is because Mamiya changed the locking mechanism on the Mamiya 
Universal Press Camera (the last model they released) and apparently wanted a couple of their newest 
lenses to be incompatible with all other cameras in the line.  Later 75mm and 50mm lenses in particular
are affected.  Just as with older Press cameras, these lenses will mount on the Mercury M-Press adapter
but won't be able to lock in place.  The solution, as with other Press cameras, is to make the notch 
yourself.  This will not harm the lens or affect its use on a Mamiya Universal Press at all—it will 
simply make it compatible with all Press cameras and the Mercury M-Press adapter.  See the 
supplemental instruction sheet for this procedure at www.mercurycamera.com.

http://www.mercurycamera.com/


Note about Polaroid SE600 lenses:  These lenses are technically the same as Mamiya Press lenses, 
and you can dismount them from their Polaroid lensboard and onto a Mercury shutter plate.  You 
cannot, however, use them on their original lensboards.  They are not compatible with the Mamiya 
Press lens mount, and therefore won't work on a Mamiya Press camera or with the Mercury M-Press 
Lens Adapter.

Using the M-Press lens adapter with the Mercury MUP Body:  In this configuration, due to the inset
thread adapters on the MUP body, best results will be obtained using 45mm M4 mounting bolts instead 
of the standard 40mm.

2.12  How to Remount a View Lens from a Lensboard to Mercury

2.12.1  Introduction

Most Mercury users will shoot with one or more view lenses as their primary optics, and most view 
lens users will purchase these from Ebay or other used photography outlets.  It is helpful, then, to 
understand the components of a view lens:

Most view lenses were designed to mount on a lensboard.  Different medium and large format camera 
systems use different styles of lensboards; they come in all shapes, sizes, colors, and materials.  Some 
lensboards were supplied with lenses when purchased new, others had to be purchased separately.  

Retaining RingShutter

Lens Rear ElementLens Front Element

Lensboard



When you purchase a used view lens, it sometimes comes mounted on a lensboard, and sometimes 
come dismounted.  If it comes without a lensboard, be sure that it contains its retaining ring.  Without it
you cannot mount your lens on your Mercury (or anything else).  Note that retaining rings are particular
to the style of shutter, as it is technically the shutter, and not the lens elements, that mounts to the 
lensboard.  Copal #0 and Copal #1 shutters are so common that inexpensive, replacement retaining 
rings are readily available from sellers on Ebay.  Compur #0 and #1 shutters can use these same rings.  
Other rings can be quite difficult to come by.  S. K. Grimes is one company that can make 
replacements.  Mercury Works also has solutions for some shutters for common lenses, especially 
Graflex/Wollensak and Kodak branded lenses.  Just ask us.

Besides a shutter and a retaining ring, a view lens has two glass elements: one that threads into the front
of the shutter, and one that threads into the rear of the shutter (on the back side of the lensboard).

If your lens is currently mounted on a lensboard, you will need to dismount it before mounting it to the 
Mercury system.  If your lens came already dismounted from a lensboard, and included a retaining 
ring, you can skip directly to the second section follows: mounting the lens/shutter on a Mercury 
Shutter Plate.

2.12.2  Unmounting Your View Lens From a Lensboard

1.  Check to see if your lens rear element is larger or smaller in diameter than the inner diameter of 
your retaining ring.  If it is larger, you must unthread this lens element from your shutter before 
continuing.  If it comes easily, no problem.  If it seems locked in place, you may need to (a) grip it with
a rubber jar opener or similar, (b) grip it with a wrench and/or vice to unlock the threads, (c) use 
penetrating oil (or WD-40 if you don't have access to penetrating oil) to soak into the threads for 15 
minutes before trying again.

If your lens rear element is small than your retaining ring, as in the following example, you can leave it 
in place and skip to the next step.



2.  Next you must remove the retaining ring.  This is typically done with a spanner wrench.  These have
two adjustable blades that you align with the notches in the ring (marked by red arrows in the image 
below), and then apply pressure to get it to spin.

3.  Once you have fully removed the retaining ring, the shutter will detach from the lensboard.  Discard 
the lensboard (or resell it if it from an important company like Wista, Graflex, or Toyo).

No need to remove lens rear element 
because it is smaller than the  
retaining ring



2.12.3  Mounting Your View Lens on a Mercury Shutter Plate

1.  In order to create a universal system that takes up very little room and is easy to use, Mercury Works
replaced lensboards with Shutter Plates.  These are small, round plates of various thicknesses designed 
to accept various shutters.  Your Mercury shutter plate must match your lens' shutter and be of the 
proper thickness, as indicated in the Mercury View Lens Database.

To mount a view lens on a Mercury shutter plate, you must first unmount it from any lensboards (see 
previous section), or remove the retaining ring if isn't currently mounted on a lensboard.  Your lens 
should look something like this:

2.  Place the proper Mercury shutter plate over the back of your shutter.  Then thread your retaining 
ring onto the rear of the shutter.  Using a lens spanner wrench, tighten the retaining ring all the way. 
Note that with many common rings, you will reach a point where it begins to feel tight, but actually the 
ring must be perfectly centered on the back of the shutter.  Push the ring until it is centered and you will
feel the resistance give way.  There is now another length of thread available to continue tightening. 
When first testing your lens out, you may not want to make it too tight, as you may adjust the position 
of the shutter later, as described below.

3.  Once your retaining ring is centered and tightened, thread your lens rear element back into the back 
of the shutter.  Your lens is now ready to mount onto your Mercury focus unit!

http://mercurycamera.com/lenses/compatible-lenses/


2.12.4  Adjusting the Rotational Position of your Shutter

Once you have successfully mounted your lens on a Mercury shutter plate, thread the plate into the 
proper Mercury focus unit.  Be sure to thread it all the way on, and to be careful not to crossthread it 
(which will have one side leaning slightly farther in than the other; if this happens, unthread it and try 
again).

Now check to see if you are happy with the shutter's orientation.  A lens can be used in any orientation, 
but things to look for include: (a) is the remote cable release port in a position that works with your 
Mercury configuration (i.e., when the cable is threaded through the Mercury handle, if you plan on 



using it this way); (b) are your aperture and/or shutter speed markings viewable? And (c) Can you cock 
and fire the shutter comfortably?

If you feel that your shutter is not in the optimal rotational position, you can make very slight 
adjustments by adjusting the tightness with which your shutter plate is threaded into your focus unit, 
but much adjustment here will begin to alter your focal plane and/or make your lens too loose.  If larger
adjustments are necessary, you will need to remount your lens in your shutter plate.

To do this, choose a reference point on your shutter, such as your remote release cable port.  Decide 
where you prefer that reference point to land rotationally.  Mark that spot, with pencil or tape, on your 
shutter plate.

Now remove your shutter plate from your focus unit, then unmount your lens from your shutter plate.  
Note that you don't need to fully remove the retaining ring, just loosen it.

Then, rotationally reposition the lens and shutter plate in relation to each other so that your reference 
point lines up with your mark.  Now re-tigthen your retaining ring, while taking care not to rotate the 
shutter or retaining ring in the process.  As this is your final, adjusted position, you should tighten your 
retaining ring as tight as you can, safely.

Remount the lens.  It should now line up in your preferred position.

2.12.5  Using your Mercury Shutter Plates on Other View Cameras

Some Mercury users share view lenses between other medium or large format cameras and their 
Mercury system.  Mercury Works has attempted to facilitate this process by designing a special Graflex
Pacemaker lens board that includes a threaded hole that accepts Mercury shutter plates.  This makes it 
easy to move your lens back and forth, without having to dismount and remount your lensboards.  
Simply unthread your Mercury shutter plate from your Mercury focus unit, thread it into your M58 
Lensboard, and mount that lensboard on your other view camera.  Note that you will need to perform a 
one-time readjustment of your infinity stops for that lens on your view camera; after that, it will work 
without any recalibration.

For other view cameras besides Graflex Pacemaker series cameras, we can develop similar boards, or 
you can design your own, or you can bring a lensboard to a machinist and ask for a metric 58mm 
threaded hole to be cut into it.

2.13  Mercury Brand Backs

While Mercury cameras are designed to accept any brand of back for a given back adapter mount 
(Graflok 45, Graflok 23, Hasselblad V, Mamiya AFD, Mamiya Universal Press, etc.), we have 



developed our own backs in some cases, to expand what is available to photographers.  Our special 
backs are detailed here.

2.13.1  Graflok 45 Backs

Graflok 45 is the most common large format mount in the history of photography.  It is often referred to
as the “International” or “Standard” mount.  Mercury cameras accept every Graflok 45 back ever 
manufactured, including, of course, our own.  Mercury Graflok 45 backs can generally be used on any 
camera using the Graflok 45/International standard.  Popular brands include Graflex, Toyo, and Cambo.
Some cameras, however, may slightly interfere with certain Mercury backs if they possess locking 
mechanisms that stick out far from the body.  In general, this is only a problem with our larger backs, 
such as Instax Wide.  In these very rare cases, customers have been able to make the back work by 
filing down a very small contact point on either the camera or back.

Instax Wide

Our Instax Wide Motorized back is one of
the most popular items we manufacture.  It
is an RS-30 back.

It possesses two different light blocking
endpieces (on the left in the photo to the
right).  One sticks out from the body a bit
more than the other.  The longer one is
compatible with most 3rd party cameras,
including Mercury.  The shorter provides
even more light protection, but is generally
only compatible with Mercury cameras.
Some 3rd party cameras may require the
complete removal of this piece.  It is user
removable and exchangeable with a small
phillips screwdriver.

For complete operating instructions, see
Section 2.3.4 (Instax Wide Universal Camera) above.

We previously offered an Instax Wide Crank back based upon the Belair Instax Wide Back.  However, 
the Belair back was discontinued.  We still have a DIY conversion kit available for the Belair back if 
you happen to be able to obtain one and wish to do the conversion yourself.  Note, however, that our 
Instax Wide Motorized version is superior in many ways and produces a more evenly developed image 
than the Belair back is capable of.

Polaroid 600



Our Polaroid 600 system is an adaptation kit for
Polaroid’s professional CB-70 and CB-72 backs
(designed for the medical community; now long
discontinued, rare, and highly sought after).  Once
adapted with this kit, a CB-70/72 can attach to our
Graflok 45 mount or our special CB-70 back adapter,
turning it into a standalone camera.  It is easy to
switch between these two different configurations.
More information about the integrated camera
configuration can be found in Section 2.2.8 (Polaroid
CB-70 Back Adapter).

The Graflok 45 configuration is an RS-40 back.

We have a custom battery pack available as an
accessory, allowing use of the back with Polaroid
Originals I-series film (which does not contain a
battery and is thus less expensive) or with film backs
with a depleted battery.  It utilizes 4X AAA batteries,
and velcroes to the side of the CB-70.

Complete instructions for assembly and use can be found in the supplemental “Polaroid CB-70” 
document at www.mercurycamera.com.

i-Polaroid

Our I-Polaroid back is a bit more compact, but
non-convertible to any other configuration.  It is
also an RS-40 back, and utilizes the same ground
glass back as our Polaroid 600 kit.  These contain
internal rechargeable batteries and thus do not rely
upon batteries being present or functional in film
packs.  Unfortunately, this is a conversion of a rare
and discontinued product, and thus we can only
very occasionally offer these for sale.

http://www.mercurycamera.com/


ST: Stitching Back

The Mercury ST back utilizes the same stitching system as our ST Camera Body (Section 2.3.6), but as 
a removable Graflok 45 back.  This allows you to quickly and easily shoot 6x9 sized images with a 
digital back.  This Graflok back version comes with a few limitations in relation to the ST Camera 
Body.  While the body version is RS-0, the back version is RS-10.  It also allows for slightly less 
clearance on the top and bottom, making for more cramped use of the tightening thumbscrews.

The ST Back takes the exact same digiback and ground glass inserts as the ST Camera Body.  Thus 
they are interchangeable between the two mounts, if you have both.

Notes for Leaf Backs:  Unlike the ST Camera Body version, the ST Back provides very little clearance
on the top for Leaf Valeo and Aptus backs using the Mamiya AFD mount.  The release lever on these 
models (no other Leaf models are affected) protrudes quite a ways on the top (given that the back is 
mounted in a portrait orientation).  If this is your configuration, you will need to replace your two top 
thumbscrews with a special low-profile version (see image below).  The substitution will allow your 
digiback to travel without obstruction, but will cause your white position indicator to collide with the 
head of the thumbscrew.  To fix this, you will need to trim the mount down very slightly with an X-acto
or similar knife.  When requested at the time of purchase from Mercury Works, we can build your ST 
Back with these modifications already in place, including a special yellow indicator that does not 
collide with the low-profile thumbscrews.

Low profile thumbscrew option



4x5 Ground Glass Backs

Limited Ground Glass Back

This is our standard 4×5 ground glass back. It is
great for focusing and composing. It covers the
entire 4×5 image area except for a 5mm border
around the image. This border is marked by a
white frame on the back, so you can tell exactly
where the image ends, even though you can’t see
those last few millimeters. This contains indicator
marks for 120 roll film.

Limited Reflex Ground Glass Back

This is a special version of the Mercury
Limited Ground Glass back.  It is designed to
accept a Linhof “Right Angle Reflex
Attachment 45” or (more commonly) a
generic version of the same.  Some
advantages of this configuration include a
properly left-right flipped image (unlike
naked ground glass), complete light blocking
even in harsh daylight, and built-in
magnification.

The Mercury base retains the hinge function
of the Linhof accessory, allowing for the
viewer to swing open for direct access to the
ground glass surface if you wish.  Note that

the hinged configuration only latches closed with a genuine
Linhof Attachment.

When using either the original Linhof Attachment or a 
generic version, the reflex viewer can be “locked” closed 
(i.e., locked onto the Mercury ground glass base) by 
utilizing the two included black screws (#2 size) and the 
included locking plate to screw the plate over the 
Attachment’s tab on the right side.  Do not overtighten: 
only tighten until the plate has flexed a small amount and is
thus firmly holding the Attachment closed.

The generic, folding version of the Linhof reflex viewer 



available from Chinese sellers is highly recommended.  It folds closed to take up very little space, and 
folds open to act as a full light blocking, magnified reflex viewer.

Note:  No reflex viewer is included with this product.

Toyo Ground Glass Back Frame

This is a ground glass back that acts as a frame
only. It accepts any sheet of ground glass
designed for a Toyo 4×5 camera. It covers the
entire image area for 4×5. If you need that entire
image area, or want to use high-end glass or
optical plastic, want to include a fresnel layer to
brighten the image, etc., purchase one of these
from Mercury Works and the Toyo-compatible
glass elsewhere. Unlike our other offerings, this
and the Graflex frame do not come with ground
glass.

Graflex Ground Glass Back Frame

This is just like the Toyo version except that it accepts a sheet of ground glass designed for any Graflex
Pacemaker camera.

Budget Ground Glass Back Frame

This is our lowest cost option. It
consists of only a thin back with a
small ground glass image that
mounts to your large format (4×5)
Mercury. It is most useful for
calibration and testing, but can also
be used for precise focusing in the
field. You can slide it into any
horizontal position, but typically it
should be placed in the dead center
of the Mercury 4×5 back adapter.

Instax Wide Motorized Ground Glass

This special ground glass back perfectly matches the focal plane distance and image size of our Instax 
Wide back, and is highly recommended for users of that back.



Polaroid 600 Ground Glass

This special ground glass back perfectly matches the focal plane distance and image size of our 
Polaroid 600 and I-Polaroid backs, and is highly recommended for users of those backs.



ST Ground Glass

This is an ST Insert for our Stitching system (ST
Camera Body and ST Graflok 45 Back).  Insert it
in place of a Digiback Insert in order to view the
entire image as it will appear once your images are
stitched.  Use of this is optional, but very helpful.
For digibacks that don’t offer practical Live View,
this can also be useful for precise focus.

There are two versions: the standard 6x9 frame
and a 6x12 frame for the 612 ST Back (above).

4x5 Rear Spacers

These are extensions that mount like any other Graflok back, but then replicate the Graflok mount for 
another back.  They are a quick and easy way to provide rear spacing to your camera.  Alternately, 
users attach them to a back, thereby converting it from RS-0 to the RS value of the Rear Spacer.  This 
allows your back to be freely exchanged with another
back with the same RS value, without changing your
camera’s lens stack configuration.

The most common use case is using an Instax Wide or
Polaroid back.  If you want to be able to instantly
exchange between that back and standard film, use a
Rear Spacer to convert your standard film back to RS-
30 (for compatibility with the Instax Wide back) or RS-
40 (for compatibility with the Polaroid instant backs).

There are 3 versions of the 4x5 Rear Spacer:  RS-20,
RS-30, and RS-40.

These can mount standard cut film holders as well using
our special rubber bands.  Mounting points are included
on every Rear Spacer.



Graflok 23 to Graflok 45 Adapter

This special back adapter mounts to any 4x5
Graflok camera and converts it to Graflok 23 with
a full Graflok 23 mount.  Unlike a 3rd party version
that has in been available in the past online, our
Graflok 23 mount is compatible with all brands of
Graflok 23 backs, and all film formats.  It perfectly
centers the image.

This is an RS-10 back.

2.13.2  Graflok 23 Backs

These backs work on all Mercury cameras with a Graflok 23 back adapter, as well as other brands of 
cameras, including Horseman (VR series), Graflex (Baby and Century series), and RB67.  Note, 
however, that use on RB67 cameras is restricted by the RS-value of the back.  Only RS-0 backs will 
place the image at the proper focal plane.  While Mercury and bellows cameras can adjust for larger RS
value backs, the RB67 is a rigid body camera, and cannot.  The same goes for more recent 3D printed 
Graflok 23 cameras from various users and companies.

Instax Mini

Our Instax Mini back is fully motorized.  It shoots a
centered Instax Mini image.

It comes in two darkslides versions:  A budget
version without a darkslide system, and a Deluxe
Darkslide version.

It comes in two spacing versions:  RS-20 and RS-
30.  RS-20 is recommended for all Mercury
cameras, but presents compatibility issues with
most other camera brands.  When using this back on
non-Mercury cameras, the RS-30 version is
recommended.  The latter will work on Mercury
cameras as well.

Instax Wide Motorized

This back is nearly identical to our Instax Wide Motorized Graflok 45 back, but with a special Graflok 
23 mount.  It is still RS-30 and generally works the same way.  For complete operating instructions, see



Section 2.3.4 (Instax Wide Universal Camera) above.

135 Pano Conversion Kit

This complete conversion kit converts an RB-
67 120 or 220 back to accept 135 (35mm)
film.  Unlike amateur spools that merely allow
you to load 135 film in a medium format
camera or back, this professional kit provides
a proper film guide and aperture, enabling
complete film flatness.  Your back will still
mount on any Graflok 23 camera and will
operate in generally the same way, but you
will shoot full X-Span style panoramic images
on standard 135 film.

This back comes with all parts you need,
including a new metal darkslide to replace
your old one.  Complete conversion
instructions can be found in a supplemental
document, “135 Panorama Back Instructions” at www.mercurycamera.com.

Due to differences in RB-67 back models, you need to match the correct Mercury conversion kit to 
your precise model.  We have 3 versions available:

Pro (120 or 220)
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Pro-S (120 or 220)
Pro-S 220 with red “220” sticker

120 Rollback

The mercury Rollback 23 is an homage to the
classic era of rollfilm: from the early 20th
century until the post-WWII industrial boom,
medium format cameras made use of an
ingenious, inexpensive system for film
advancing and frame counting. Numbers were
printed on the film's backing paper (something
not possible with cartridge-based film systems).
Precisely positioned windows would reveal
exactly the numbers that corresponded to the
camera's frame size. Rather than a complex
geared system automatically advancing to the
correct point for each shot, and another
complex geared system advancing a counter, the

photographer would do the advancing, peering 
through a red-tinted window. Whatever number 
appeared in the window was the current frame's 
number. It was like using a magical window that 
revealed the inner workings of the mysterious Film 
Camera. Well, because Mercury Works is all about 
magic windows, we chose to revive this system in a
3D printed variant. Finally you can actually make 
use of those numbers that are still, to this day, 
printed on the back of every reputable roll of 120 
film. Yes, they are really there: take a look!

This back comes in 2 frame sizes:  6x6 and 6x9.

There is a special version of this back that allows 
winding in 2 directions: forward and back.  This 

allows you to rewind your film mid-roll to allow for complex multiple exposure series.

For complete operating instructions, see the supplemental document, “Mercury Rollback 23 
Instructions” from www.mercurycamera.com.
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Digiback to G23 Adapter

This adapter mounts on any Graflok 23
camera and provides a mount for medium
format digital backs.  It comes in both
Mamiya AFD and Hasselblad V versions.

It is an RS-20 back.

Graflok 23 Rear Spacers

Like our Graflok 45 versions, these allow you to add rear spacing to your camera or back.  They are 
commonly used to bring a standard film back up to the RS value of an Instax back so you can freely 
swap them without making any other modifications or adjustments to your camera.

They come in two versions:  RS-20 (to match our Instax Mini back or Digiback to G23 Adapter) and 
RS-30 (to match our Instax Wide back).

Graflok 23 Ground Glass Backs

Budget 23 Ground Glass

This back is smaller than our full 6x9 back, made of slightly rougher material, and is therefore 



significantly cheaper (about half the price). It is highly accurate, but doesn’t cover the entire Graflok 23
area. The image is roughly the size of a horizontal 6×4.5 frame. This is not as useful for composing a 
shot, but is very useful for calibration and testing, and for ultra-precise focusing in regular photography.

6x9 Ground Glass

This is our classic back. It renders the entire 6×9 image on ground glass, and includes indicator marks 
for a 6×7 image. This back has a replaceable front mask, so you can natively change it for different 
formats, including 6×8, 6×7, 6×6, 6×4.5, 135 Panoramic, and 135 Extended Frame (the latter two 
match our 135 conversion kits).



Chapter 3:  Shooting With Your Mercury

Mercury is an all-manual camera system (in most cases; of course you can add automated components 
if you wish).  This gives you precise control over all aspects of photography, and is one of the camera 
system's greatest advantages—and also the reason that it is more fun than automatic cameras!  
However, it also means that you must pay careful attention and make crucial decisions about every step
of the photographic process.  The basic steps are outlined here, then described in detail in the section 
that follows.

1. Load film (or connect digital)
2. Set exposure
3. Focus
4. Expose image
5. Advance/eject film

3.1  Loading Film

Mercury can utilize a nearly limitless number of different recording media, and we cannot provide 
instructions for them all.  However, here are some generic instructions for some common film backs:

3.1.1  Medium format roll film backs

These popular film backs, which take 120 or 220 roll film, are all loaded according to similar 
procedures.  The most important thing to remember is that the roll of film begins and ends with backing
paper, to which the actual film is taped in the middle.  The backing paper has a black side and a printed 
side.  The printed side is usually white, but can be other colors (Kodak is yellow).  The black side is the
emulsion side; it should always face the lens.  The printed side should face the back of the camera (the 
photographer).

Generally, when you go to load a film back insert (remove it from the back's shell first!) it will contain 
an empty spool on the left side.  This needs to be moved to the right side, where it will become the 
takeup spool.  Your fresh roll of film goes on the left side in its place.  To move and mount spools, you 
must press the bottom of the spool down into the spring-loaded base (Graflex and Horseman backs), or 
depress a button near the base of the roll that does the same (most Mamiya RB67 backs), or flip up the 
bottom spool holder, load the film on it, and flip it back down into place (some later Mamiya RB67 
backs).

Remove the strip holding down the roll and begin to unspool the backing paper.  Pull it around the back
side of the film back insert (black side should be out), then around to the front on the right side.  Feed 
the end of the backing paper into the takeup spool.  Then, holding the edge of the backing paper down 
and helping it along with a finger so it doesn't pull off the roll, advance the film slightly (use the lever 
advance if you have to).  Advance the film until it catches and pulls on its own.



Look for the start arrow of the film (labeled “START” for some brands of film, just containing an arrow
for others).  Graflex and Mamiya backs contain small indicator marks inside the film insert.  Advance 
the film until the start arrow lines up with the indicator mark.  Horseman backs have no indicator mark,
but have a hole in the pressure plate.  Advance until the start arrow appears in the window created by 
this hole (be careful—it's easy to miss it).

Graflex Start indicator

Mamiya RB 67 Start indicator



Horseman start window

Once you have lined up the start arrow, place the film back insert into its shell and close and seal the 
shell.  Be sure your darkslide is fully closed.  You can now advance the film to the first frame.  This 
will take a fair amount of advancing (it must roll up the backing paper, then arrive at the film itself).  
Watch the exposure counter; it should advance to “1” and then stop.  Typically, when the advance 
mechanism locks in place, you are at 1.  You're now ready to shoot!

The Mercury Rollback 23 film backs load and operate somewhat differently.  Please refer to the 
supplemental guide available at www.mercurycamera.com/downloads for complete instructions.

3.1.2  Sheet Film

Sheet film comes in many sizes, but is most common in 4x5 size.  You must load each sheet of film by 
hand before shooting.  Unlike roll film, you must load it in complete darkness (a darkroom or changing 
bag).

Loading:

Sheet film holders have a hinged end.  To load a sheet of film, open the darkslide, then open the hinge.  
You can now slide a sheet of film into the holder, under the tabs on the left and right.  Once all the way 
in, carefully close the hinge and close the darkslide (which locks the hinge in place).  Each sheet film 
holder holds a sheet of film on each side; you should load both sides at once.

Most sheet film comes from the factory with edge coding.  This is a jagged cutout in one corner.  It tells
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you which kind of film it is if you have learned the system.  More importantly, it tells you the proper 
orientation of the film.  If you load a sheet film holder with its hinged end pointed away from you, you 
will want to hold the sheet of film such that the cut corner is farthest from you and on the right.  If it 
isn't, rotate and/or flip the sheet of film until it is.  Then insert it into the holder.

This ensures that the emulsion side of the film will face out.

If you cut down your own sheet film, it is a good idea to use a hole punch to punch the correct corner of
the film so you can later load it properly.

Mounting on your Mercury:

Sheet film holders were originally designed for cameras with spring backs that would press them into 
place.  Mercury doesn't use a spring back system.  There are, nonetheless, three ways you can mount 
4x5 sheet film holders to your Mercury (besides just holding them in place, which works most of the 
time!).

Every 4x5 back adapter has notches in its top left and right cold shoes to accept industrial rubber bands 
(two of which come with every Mercury 4x5 back adapter).  The bands are then run down the back of 
the camera and hook on the two small screws on the bottom of the back adapter.  These bands will 
allow you to hold sheet film holders in place, and can be easily removed to utilize Graflok backs.



Mercury Works also makes a set of special spacers that you can use to alter your Graflok sliders so they
hold sheet film holders instead of Graflok backs.  This is a very convenient and secure solution, but 
only if you don't need to use Graflok backs.

It is also possible to cut Graflok grooves into the sides of wooden sheet film holders.  This is best done 
by a machinist, but you can also do it yourself (very carefully) with a Dremel or wood carving tools.  
This is the best solution, as it converts your sheet film holders into Graflok backs.

Of course, you can forgo sheet film holders entirely and use the Graflok compatible Grafmatic, which 
holds six sheets of film and is far more compact.  For details, see our Graflok 45 Buying Guide at 
www.mercurycamera.com.

2x3 Sheet Film:  Here your main options are to rig your own rubber band system (there isn't one built
into the Mercury back adapter), cut grooves into wooden holders (preferred), or go with the Grafmatic 
23.

5x7 Sheet Film:  Our 5x7 back adapter is engineered a bit differently.  We created a proprietary 
Graflok 57 slider system, but made it deep enough to mount most 5x7 sheet film holders directly.  
Some thinner holders (notably the Fidelity Deluxe) require a thin spacer to mount properly.  This is 
readily available from Mercury Works.  On 5x7, 6x17 roll film backs (such as the Canham and DAYI 
backs) will mount fine, but each requires a special spacer that remains in place on the back and allows 
it to mount on the 5x7 Mercury back adapter.

http://www.mercurycamera.com/


3.1.3  Pack Film

Pack film (usually but not always instant film such as Polaroid 600, Fuji Instax, or 100 series) is very 
easy to load.  Just open the film back and slide or press the pack of film into it.  With Instax, line up the
yellow corner of the pack with the yellow indicator on the film back.  If peel-apart film, you will 
additionally need to feed the tabs through the correct hinged windows in the back.

3.1.4  Cartridge Film

When shooting with standard 135 (35mm) or 70mm cartridges, you load the film in the same way you 
would roll film, but you won't have any backing paper, so you'll need to try to waste as little film as 
possible (this wasted film is your “leader”).  Make sure that the dull side of the film (the emulsion) is 
facing the lens, and the shiny side (also usually a darker color and more translucent than the emulsion) 
is facing the back of the camera.

Feed the end of the film through the takeup spool as best as you can.  It is usually very 
helpful/necessary to fold the film over into a hard crease to help the takeup spool “grab” it.  You can 
alternately avoid feeding the film through the spool and instead tape it to the outside of the spool and 
wrap it around only.  Use strong tape if you use this method!

3.2  Setting Exposure

Exposure is a function of (up to) four factors:

1. film speed
2. shutter speed
3. aperture
4. neutral density filtration

Your film speed is its sensitivity rating, usually expressed as an ASA/ISO value.  With a digital sensor, 
you can change this value.  With film, you can also decide to push or pull the processing, and thereby 
change the value for your sheet or roll.  In general, the higher the ASA/ISO value, the grainier your 
image will be.

This is the starting point for your exposure.  You generally have more control over shutter speed and 
aperture, so we will cover those in far more detail.

3.2.1  Selecting Shutter Speed and Aperture



Shutter speed and aperture are expressed in stops (doublings of light intensity).  Every time you double 
your shutter speed or close your aperture one f-stop, you've halved the light reaching your image plane. 
You need to choose both a shutter speed and aperture to properly expose an image.  You can start with 
either, and then select its compliment to properly expose your subject.  Basic considerations are as 
follows…

Shutter Speed:  The faster your shutter speed, the more you will freeze motion.  This includes 
movement in your subject as well as camera movement.  When shooting handheld, you must maintain a
shutter speed fast enough to eliminate the movement introduced by yourself when you trigger the 
shutter.  The rule of thumb here is that your shutter speed should be at least 50 (1/50 of a second) for a 
normal lens.  It can be a bit slower for wider lenses, and needs to be even faster for longer ones.

Aperture:  Aperture directly affects your depth of field.  The smaller your f-stop, the narrower your 
depth of field; that is, the smaller the “slice” of your subject will be in focus.  This also means that you 
need to be more accurate and precise in your focusing.  In addition, the lower your f-stop, the softer 
your image will be.  This is also true as you hit f22 and higher.  For these reasons, you will usually 
obtain the sharpest results from f8 to f16 (though this can vary by lens type).  When shooting handheld 
with a range finder for focus, an f-stop of f11 or f16 is recommended.

3.2.2  Using a Light Meter

Once you have an idea of what f-stop and/or shutter speed you'd like, and you know your ISO, you can 
use a light meter to measure how much light is available for your subject, and thus what your reciprocal
value should be.  Most digital light meters allow you to choose your f-stop or shutter speed, and will 
then fill in the other value for you.  Analog light meters will usually give you a range of reciprocal 
values, from which you can choose your starting number and see what is paired with it.

For example, let's say that you have an outdoor, moving subject that you want to shoot handheld, on 
ISO 400 film.  You know that you'd like to shoot at a shutter speed of 500 to fully stop its motion and 
your own motion.  You set your light meter to “shutter priority”, select ISO 400 and a shutter speed of 
500.  You hold the meter out into the kind of light the subject is in and press the meter button.  It tells 
you to shoot at f5.6.  That makes you slightly nervous, as the depth of field will be fairly narrow.  You'd
rather shoot at f8.  Luckily, you can shift your f-stop to f8 (less light) if you compensate by shooting at 
a slower shutter speed (more light).  Shift your shutter speed to 250.  That's still fast enough to stop 
motion, and gives you a better f-stop for your subject matter.  You can verify this by changing your 
light meter's shutter speed to 250; it will then tell you to use f8.

A light meter is extremely useful, especially in strange or low lighting situations.  But what if you don't 
have a light meter?

3.3.3  Sunny 16

For cases where you don't have a light meter or want to work fast by not using one, you can determine 
the exposure yourself using the old “Sunny 16” rule.  It goes like this:



In bright sun, shoot at f16 and your shutter speed set to the reciprocal of your ISO.

For example, if your subject is out in the sun, and you're shooting with ISO 100 film, you'd shoot at a 
shutter speed of 100 (or whatever is closest, such as 125).  If your subject is not in direct sunlight, you 
need to modify the formula:

Overcast: 2 stops brighter
In shade: 3 stops brighter
In snow or white background, in full sun: 2 stops darker

For example, if your subject is in the shade on a sunny day, and your ISO is 100, you would probably 
expose at f/5.6 and 100, or possibly f/8 and 50.

When shooting indoors, or with artificial light, or at night, Sunny 16 doesn't really work.  In these 
conditions, you need a light meter, unless you are shooting digital or instant and can see the results and 
correct on the spot!

3.3.4  Neutral Density

Besides ISO, the other way to control exposure without changing aperture or shutter speed is with a 
neutral density filter.  This filter cuts down the amount of light hitting the image plane.  Neutral density
is generally rated as .6 density per stop.  So an ND.6 will cut one stop of light, an ND 1.2 will cut two 
stops of light, etc.  Often, however, ND makers drop the decimal place and refer to their filters as 
“ND6,” “ND9,” etc.

ND is particularly useful when you are shooting with a fast ISO and want to shoot at a lower f-stop.

Other filters also have ND-like effects.  For example, a circular polarizing filter can cut up to two stops.
Colored filters also have “filter factors,” expressed in stops.  When using these filters, you must take 
their filter factors into account when calculating your exposure.

3.4  Focusing

There are at least four methods for focusing your Mercury, each outlined below.

3.4.1  Ground Glass

Perhaps the most straightforward focusing method is to use ground glass.  This requires a tripod to 
effectively use, but it is highly precise.  Simply place a ground glass back on your Mercury and shade it
from direct sunlight.  Set your lens to the preview or T setting to open the shutter.  Open the aperture all
the way.  You are now viewing the actual image produced by your lens.  It is reversed left-to-right and 
top-to-bottom, which can be difficult to get used to at first, but this is how the film will actually record 



your image!  When it is scanned or printed it is automatically reversed (digital cameras and backs 
perform this reversing operation digitally).

To effectively focus on ground glass, you need a loupe to magnify one point of interest.  Place the 
loupe directly against the glass surface.  If you don't have a loupe, you can use an old lens, inverted.  
Place the camera side of the lens down against or near the ground glass surface.  Look through the 
outer, subject side of the lens.  This is cumbersome, but will effectively magnify your image.

Simply focus until it looks correct to you.

3.4.2  Range Finder

An accessory range finder is probably the best way to shoot handheld.  This amazing little device gives 
you a viewfinder that you look through, with one image superimposed upon another.  A wheel on the 
device can be turned as you're looking through the viewfinder.  The object is to align the two images at 
the point at which you wish to focus.  (Example: If you want to focus on a person's eye, make sure that 
their eye appears perfectly aligned, even if that means their ears look mis-aligned.)

Once you've achieved alignment for your focal plane, just look at the adjustment wheel.  Which 
number is it indicating?  This is your subject distance.  Now simply transfer this number to the focus 
ring on your Focus Unit or lens.  When the two numbers match, your subject is in focus.

You can also use the Depth of Field (DOF) scale to double-check your focus range.  The lines on the 
DOF scale correspond to particular f-stops.  Just look at the double lines associated with your current f-
stop.  What range of values on your focus ring fall within this range?  This is, very roughly, the range 
of things that will be in focus.  This is one way to visualize your margin of error.  If your margin is 
unacceptably narrow, change to a larger f-stop!

The Depth of Field scale shows that, for example, when focused on a subject 10ft away, at an f-stop of 16,
everything from 8.5ft to 12ft is currently in focus.

3.4.3  Zone Focus

Zone focusing is the fastest method available for Mercury.  It is commonly used for street photography.
It also has the advantage of not requiring a range finder or any other accessories.



Zone focus requires skilled use of your Depth of Field and focus scales.  The basic idea is this: 
Estimate a range of potential distances within which you feel comfortable your subject falls.  
Manipulate your focus ring and f-stop until you've attained this focus range.  You can now safely point 
your camera at any subject within this distance range and take a photo, secure in the knowledge that it 
will be in focus.

A special case of zone focusing is hyperfocal focusing.  The hyperfocal point is the focal distance of a 
particular lens at which everything from that distance to infinity is in focus.  You can approximate the 
hyperfocal point by simply turning the focus dial until the current f-stop range (indicated on your DOF 
scale) brings infinity into it.  

The Depth of Field scale tells us that at f/16, the hyperfocal distance is approximately 50ft.
When set to this value, everything from 25ft to infinity will be in focus.



3.4.4  Laser Distance Finder

The fourth focus method for Mercury is to equip it 
with a laser distance finder.  Some models can be 
mounted directly on a Mercury cold shoe via a special 
cold shoe adapter.

These devices can be rather inexpensive on Ebay.  
They take one or more batteries and, when on, can be 
used to determine distance.  They have limited range, 
as they must shoot out a laser, which then bounces off 
of the target.  A sensor on the device then reads the 
state of the laser, determining the distance of its 
bounce.  Laser distance finders can be cheap, highly 
accurate, and highly visible at night.  However, they 
require batteries and are significantly larger/heavier 
than the other methods outlined here.  They also have 
significantly reduced range, especially in bright sun.

3.5  Exposing an Image

When you have set your exposure and focus, and are ready to expose your image, it is time to remove 
anything blocking the light path, then trigger your shutter.

Lens Cap:  Time for an idiot check!  Have you taken off your lens cap?  You can do everything else 
with it on, forgetting that you won't expose anything if you don't take it off now...

Darkslide:  If your back has a darkslide, you need to pull it now!  There is no need to pull it all the 
way out of the back: only enough to clear the image.

Triggering:  You can trigger your exposure by pressing the trigger on your shutter (if it has one).  Or 
you can attach a shutter release cable to your shutter release port (if you have one) and press the button 
on your cable to take an exposure.  If you are shooting handheld with a cable release, it should be 
threaded through your Mercury grip.  This makes for a shake-free trigger.  If you are shooting on a 
tripod, you should remove the cable release from the grip and hold it in the air, to avoid shaking the 
camera during triggering.  Either way, be gentle and don't jerk the camera when you trigger your shot, 
or you will introduce blur into the photo.



3.6  Advancing/Ejecting Film

After exposing a photo, it is very important to immediately advance the film (if roll or cartridge film) to
the next frame.  In most roll film backs, this means unlocking the advance button by shifting it to the 
left, then cranking the lever or knob until it locks again and the frame counter shows the next number.  
If you don't train yourself to do this every time, without fail, you will find yourself double-exposing 
frames.  Using this method, you'll always know that the number shown on your frame counter is the 
frame ready to be exposed.

When shooting sheet film, a frame is marked as exposed by flipping the darkslide over and re-inserting 
it.  Generally one side of the darkslide handle is black, and the other silver or white.  You can choose 
either side as your marker, but be consistent!  (We use silver/white as unexposed, and black as 
exposed.)

When shooting digital, all you need to be concerned about after an exposure is that your digital back 
successfully wrote the image to card.

Once you've shot the last frame in a roll film back, advance it many extra times to ensure that the 
backing paper has been cleanly fed onto the takeup spool.



Chapter 4:  Growing and Expanding Mercury

Because Mercury is never fixed, your individual camera and the system as a whole are both 
expandable.  This chapter will offer some suggestions and options for areas to explore and ways to 
contribute to Mercury development.

4.1  Lenses

4.1.1  System vs. View Lenses

For a lens to work with the Mercury, the resulting configuration must contain the following elements:

Focusing (if you wish to be able to change the focal plane to selectively focus at different 
distances).
Shutter (to block light from exposing the recording medium before intended, and to time that 
exposure)
Iris (to alter the amount of light that passes through the lens, and thereby change depth of field).

Historically, camera systems have distributed these functions in different ways.  Any of these three 
features can be contained within the lens or within the camera body.  For example, most large format 
camera bodies handle the focusing (via bellows), leaving shutter and iris to be housed within the lens.  
Most contemporary SLR and point-and-shoot style cameras place the iris and focusing mechanisms 
inside the lens and leave the shutter to the camera body.  Some camera systems place all of these 
mechanisms in the lens, and some (such as pinhole cameras) place them all in the body, or omit them.

The Mercury can be configured in all of these ways, but if you are lens agnostic (i.e., you are looking to
buy a lens and have no equipment compatibility concerns), we recommend the sort of lenses that 
contain a shutter and iris but do not contain a focusing mechanism.  Typically these are referred to as 
“View Camera Lenses,” or as we refer to them, “View Lenses.”  These are common in large format 
camera systems, as well as some medium format systems (especially of the past).  The have been made 
for tiny cameras up to huge ones, and from very cheap consumer systems to the most expensive high-
end professional ones.  They have been around for a long time, and are readily available used, often 
quite inexpensively.

While we recommend View lenses for the Mercury as the number one preference, many different 
system lenses can be adapted to the Mercury.  As mentioned above, these lenses tend to contain a focus 
mechanism, but rarely a shutter.  This means that to adapt a system lens to the Mercury, you will need 
to add a shutter unit.  The Mercury has been designed to utilize Ilex No. 4, Ilex No. 5, and Copal #3 
shutters for these purposes.  The shutter mounts directly to the camera body as one of its modules, and 
the lens mounts to that.  This is slightly less elegant and more expensive than using a view lens, but it 
does work and can produce outstanding results.



For a further discussion of view vs. system lenses, see 65 .

4.1.2  Recommended Focal Lengths

It is always recommended to start out with a “normal” lens.  View the chart below to discover the 
normal focal length (in red) for any given format.

This table is missing two formats that the Mercury can shoot: the extremely common 645 and special 
2.4 x7cm (135 Pano).

645:  minimum image circle: 60mm; normal lens is usually considered to be 70-80mm.

135 Pano:  image circle is 75mm; lens characteristics are roughly similar to 6x6 (but with a very 
different relationship between width and height).

Once you have a normal lens, you may want to consider a wide or ultra-wide lens.  Because Mercury 
shrinks or grows in size based on the focal length of its lens, the wider the lens, the smaller the camera!
Plus, Mercury, unlike most other camera systems, is capable of mounting non-retrofocal ultra-wide 
lenses.  These are “true wides,” lenses that are designed for very short flange distances, without any 
compromises.  They produce distortion-free, aberration-free, very sharp and beautiful images.  By 
contrast, retrofocal wides (which almost all wide-angle system lenses are) add many complex glass 
elements to refocus the image farther from its “natural” position.  This allows the room necessary for 
clunky system cameras (mirror box, etc.), but isn't necessary with Mercury.  It is therefore best to avoid
wide angle system lenses and use true wide-angles instead.  These are made by various companies, 
including Schneider (Super Angulon and Apo-Digitar series), Fuji (SWA), Rodenstock (Apo-Sironar), 
Nikon (Nikkor SW), and Zeiss (Biogon).  Just don't confuse these view lenses with system lenses that 
may bear similar names.

Longer lenses are less desirable for Mercury use, as they extend the size of the camera.  In general, 
150mm is the longest lens you should consider.  However, if you want a longer portrait lens, you can 
get either a telephoto view lens (telephoto lenses have shorter flange distances than their focal lengths) 
or a longer system lens.  While system lenses fall short with wide angle designs, they often shine in 

Format Image C. Focal Length (mm)

35mm (135) 43mm 18 21 22 25 28 32 37 43 45 52 60 65 73 85 90 105 120 135 150

6x6cm 80mm 33 39 41 46 54 58 67 75 80 95 110 120 135 150 165 190 220 240 270

6x7cm 90mm 37 43 45 50 60 65 75 85 90 105 120 135 150 165 180 210 240 270 300

6x9cm (“2x3”) 100mm 42 48 52 58 65 75 90 100 105 120 135 150 170 180 210 240 270 300 340

6x12cm 125mm 53 60 65 75 85 90 105 120 135 150 180 195 210 240 260 300 340 380 430

4x5˝ 150mm 65 75 80 90 105 120 135 150 165 180 210 240 260 300 320 370 420 470 530

5x7˝ 210mm 90 105 110 125 150 160 180 210 240 260 300 330 350 400 440 500 570 640 720

8x10˝ 300mm 130 150 160 180 210 240 270 300 330 360 420 480 520 600 640 740 850 940 1050

Comparative Table of Format Size and Focal Length



longer focal lengths, so if size and weight don't bother you, they are worth your consideration.  For 
tested telephoto view lenses, see the Mercury Lens Database.

4.1.3  Mercury View Lens Database

See www.mercurycamera.com for the Mercury View Lens Database.  This is a complete list of all view 
lenses that have been tested to work with Mercury, including all available specs.  The database also lists
“lens formulas” for various types of Mercury backs.  This is the configuration you need to successfully 
mount the lens.  In general, a lens formula includes a focus unit, front spacers, a particular shutter plate,
and sometimes a lens barrel.  Many lenses also have a full Lens Kit available that includes these 
components as well as a sportfinder reticule, Depth of Field scale, and focus scale (which comes as an 
adhesive strip and a focus ring to adhere it to).

The database also provides a quick visual reference to help you visualize which Mercury configs are 
and are not compatible with a particular lens, or alternately, which lenses are compatible with a 
particular config.  This information is color coded in the “Standard Lens Stack” and “Rear Shifted Lens
Stacks” sections of the sheet.  Green squares indicate configs that will work well: they use standard 
components and don't require any compromises.  Yellow configs require some special component(s) or 
have some limitations.  Red configs are not recommended due to major limitations.  Use this as a guide
to help you pick out lenses or see what your current lenses are capable of in Mercury terms.

If you have technical information or feedback about a lens that is in the database, please email us at 
mercurycameraworks@gma  i  l.com.  If you are interested in testing and calibrating lenses to add to the 
database, please contact us as well.

4.2  Backs

4.2.1  Multiple Film Types

One of the great advantages to having removable film backs is that you can have multiple backs with 
you, each with a different kind of film loaded.  If you have only one film back, you are losing this 
advantage entirely.  The most popular option is to have one back loaded with color film, and another 
loaded with black and white.  You can choose, for any given shot, whether it would be best in color or 
BW.  Even more advanced user may wish to add chrome (slide) film to the mix, or instant film like 
Instax.  You can go even further, of course, and add different film speeds or types (Portra for accurate 
colors, Ektar for punchy colors, etc.).  Expanding your backs at hand is one of the easiest and most 
rewarding enhancements of your Mercury kit.
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4.2.2  Multiple Film Formats

The next step to expand your Mercury may well be to increase the number of formats you can shoot.  If
you have a medium format kit, it is very easy to add larger (up to 6x9) or smaller (down to 645) roll 
film formats simply by purchasing the appropriate back on the used market (see our Graflok 23 Guide 
at www.mercurycamera.com for a breakdown of all backs available for each format).

However you may want to jump up to large format at some point.  Large format is shot in sheets rather 
than rolls.  4X5 is the most common size.  To move up to large format, all you need to do is purchase a 
Mercury Graflok 45 Back Adapter.  This can replace your existing back adapter with only changing of 
four bolts.  Now your Mercury is capable of shooting large format!  This is a highly recommended 
upgrade for experienced Mercury users.  If you want to shoot both medium and large format frequently,
we recommend purchasing a second Mercury Front Panel with your back adapter.  At that point you 
have two almost-complete cameras—all you need to do is transfer the lens stack between them.  This 
will cause much less wear and tear on your cameras, and be far more convenient, than switching back 
adapters frequently.

Other more exotic back adapters all also available if you decide you'd like to use different backs, such 
as Hasselblad V backs, digital backs, Polaroid backs, Mamiya Press backs, etc.

4.2.3  Exotic Film Types

Besides 120 roll film, large format sheet film, and instant film formats such as Polaroid and Instax, you
may wish to use exotic films such as 135 (35mm), 70mm, or 127/46mm.  All of these are available via 
either third-party backs (70mm) or special Mercury conversion kits for existing third-party backs (135 
and 127/46mm).  Our conversion kits are for Mamiya RB67 backs, and can be found on our website.

4.2.4  Digital

Digital may seem a lot less exotic than film.  Indeed, many Mercury users are trying to get away from 
digital photography.  However, Mercury can offer an interesting twist on digital.  For one thing, 
Mercury remains an entirely analog and manual camera.  Shooting digital with no other electronics 
than the sensor itself can be very liberating!  Also, the most logical digital match for Mercury is to use 
a medium format digital back, and these aren't anything like consumer digital cameras.  Digital backs 
are made for extremely high end photography, and when new have always cost $16k and higher 
(usually much higher!).  They are made to exacting specifications, usually employing a CCD sensor.  
CCD's quality, up until a few years ago, blew away CMOS.  So even a 15 year old digital back will 
produce images that put current digital cameras to shame.  The strongest advantage of digital backs, 
however, is that they tend to have very large sensors.  A medium format sensor is generally at least 50%
larger than even a top-of-the-line, “full frame” sensor from Canon, Sony, Nikon, etc.  And amazingly, 
you can purchase an older, used medium format digital back for 1/4 the price of a current camera 
featuring one of those (much smaller) sensors!  This is because typical consumers don't know what to 
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do with these backs, and tend to ignore them on the used market.  Put another way, the barrier to entry 
(a whole new medium format camera system with its own lenses, etc.) is too high and requires too 
much research.  As a Mercury user, however, you already have a camera capable of mounting nearly 
any medium format digital back ever made, from the late 1990s to the present day.

The Mercury ST system, available as a standalone body or Graflok 45 back, greatly expands the 
possibilities for medium format digital by enabling fast and easy stitching of multiple frames to 
produce stunning images equivalent to 6x9 or 6x12 film.

4.2.5  Exotic Backs and Back Adapters

Yes, we can do Instax Wide (as well as Mini).  Our discontinued Instax Wide Crank back was available 
for both Graflok 23 mount (RS-30) and Graflok 45 mount (RS-20).  In 2018 we released a new, Instax 
Wide Motorized system in four different versions:

Version RS-Value Approximate Lens Focal
Length Compatibility

Ground Glass Available?

Standard Integrated Body 20 65mm + no

RS-0 Integrated Body 0 35mm -65mm no

Graflok 45 Removable Back 30 75mm + yes

Graflok 23 Removable Back 30 75mm + yes

Instructions for use and instructions for cleaning the internal rollers of these Instax Wide Motorized 
backs are available as Supplementary documents at www.mercurycamera.com.

Our Instax Mini back is also a motorized option.  With an RS-value of 20, it is a Graflok 23 back.

We also have a Polaroid 600 back adapter kit.  It accepts a Polaroid CB-70 or CB-72 motorized 
Polaroid back.  Use it to shoot old Polaroid film or current Impossible Project / Polaroid Originals film,
in color or BW.  Yes, this camera will turn heads…  We also have a version of the CB-70/72 kit that 
turns it into a Graflok 45 back (with an RS-value of 40), with a matching ground glass back).

Other exotic possibilities include a 5x7 back adapter and a Mamiya Universal Press integrated panel 
that accepts any standard Mercury lens stack, but also accepts any MUP back adapter or back.

Or, if you want to slim your Mercury down, you could use our Hasselblad V back adapter and mount 
Hasselblad or Kiev 88 6x6 backs.  Or come up with some other plan…
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4.3  Explore Other Shooting Styles

4.3.1  Street Photography

For street photography, you probably want a smaller back format (6x6 or 645, probably in the Graflok 
23 mounting format), a wide angle lens (65mm or wider), and a range finder.  You won't use the range 
finder all that often, though, as you'll want to zone focus (see earlier) to shoot quickly.  The smaller 
format and wide angle lens will allow us, and help you to get more photos per roll.

4.3.2  Tripod Shooting

On the opposite end of the spectrum, Mercury's all-manual nature allows it to take very careful, 
considered photographs.  Tripod shooting is particularly satisfying in this regard.  Just get a fairly 
sturdy tripod that isn't too heavy (read online reviews!) and a ground glass back.  When shooting on a 
tripod, you should definitely take advantage of the precision and beauty of ground glass!

4.3.3  Panorama Landscape Shooting

To shoot panoramas, you'll probably want a tripod and ground glass, along with either the Graflok 45 
back adapter and a 6x12 roll film back, or a Graflok 23 back adapter and the Mercury 135 Pano Back 
Conversion Kit.  This latter will allow you to shoot extremely long pano shots with standard 35mm 
film.  Use slow, fine grain film (Fuji Velvia, Cinestill 50D, Ilford Delta 100, Ilford Pan F, Kodak Tmax 
100) for the best effect.

4.4  Creating New Mercury Components

4.4.1  Creating your own lens kits

If you have a lens that isn't in the Mercury Lens Database, you can test it yourself with a digital back or
ground glass.  We have a Lens Testing Manual available that explains how to do it, and we will work 
with you to get a focus scale created from your tests.

If you have multiple lenses to test or ongoing needs, we suggest that you use one of our special 
Mercury Lens Testing Bodies.  These are thin, special bodies that take an inexpensive digital camera 
(one version is for Canon EOS-M series cameras, and another is for any Micro 4/3 camera that doesn't 
have a sculpted hand grip).  They are specially designed for lens testing and make the job much easier 



and more accurate.

4.4.2  Custom Mercuries

Mercury Works routinely makes custom Mercury kits.  If you have a particular idea, contact us for a 
quote to make your concept a reality!  If your parts get added to the future catalog, you will also 
receive perpetual credit for having sponsored that component.

4.4.3  Designing your own Components

Mercury is an open source system and you can design your own components for it.  We highly 
recommend that you use Tinkercad, Autocad's free, online CAD program.  Tinkercad projects can be 
shared among multiple collaborators, and designed parts can be downloaded for 3D printing.  You'll 
probably need a 3D printer (or access to one, or a collaborator who has one) for effective development. 
Look for one that prints ABS well (read the reviews!).  Also, don't expect any printer that costs less 
than $800 to print reliably. 

Mercury Works is happy to help you get started and to connect you to a community.  Ultimately, 
Mercury is about community.

What will Mercury enable us to do, and what will we enable Mercury to do?

4.5  Where To Get More Information

Check out www.mercurycamera.com for all of our documentation, including instruction manuals, 
purchasing guides, and much more.  All supplemental instructions mentioned in this User Guide are 
available at www.mercurycamera.com/  downloads.

If you have specific questions for Mercury Works, email us at mercurycameraworks@gmail.com

To communicate with the amazing Mercury community, check out:

Our Flickr group: www.flickr.com/groups/mercurycamera/  (Please share your Mercury photos here!)

Our Facebook group: https://www.facebook.com/groups/mercuryworks/ 

Twitter: @MercuryCamera

Social Media: To reach and grow the larger Mercury community, be sure to tag us on Instagram and 
Twitter: #mercurycamera

https://www.facebook.com/groups/mercuryworks/
http://www.flickr.com/groups/mercurycamera/
mailto:mercurycameraworks@gmail.com
http://www.mercurycamera.com/downloads
http://www.mercurycamera.com/downloads
http://www.mercurycamera.com/


Thank you for being part of the Mercury community!



Appendix A:  DIY Repairs and Upgrades

Mercury is a largely plastic, 3D printed camera system.  While it is quite robust in regular use, it is 
certainly more subject to damage than a metal camera.  Luckily, it is also fairly easy to repair yourself.  
The following are some tips for doing so.

A.1  Screws and Bolts

A.1.1  Standard Sizes

Most small screws in the Mercury system are #2-28 thread rolling screws designed for plastic.  Ones 
meant for user adjustment are phillips drive.  Ones meant to be permanent use a Torx #6 (T6) driver.

Some Mercury components use larger screws.  These tend to be #4-20 thread rolling screws.  These use
a Torx #8 (T8) driver.

Lens stack bolts and back adapter integration bolts are M4 standard.  Replacements of various lengths 
can be found readily at hardware stores or online.  Integration bolts, which hold back adapters to front 
panels, are all standardized at 12mm in length.  To calculate the length of a lens stack bolt, simply add 
up the front spacers and add 15mm.  For example, a lens stack with one FS-10 and one FS-15 would 
require M4 x 40mm front bolts, regardless of what sort of focus unit was being used.

A.1.2  Technique

When tightening screws that hold two plastic parts together with force (for example, back adapters 
integrated with front panels), it is very important, to avoid stripping the plastic threads, to pinch the two
parts together tightly with your fingers, hands, or some device.  Screwing in the screws or bolts will 
hold these together, but should not be relied upon to press them together in the first place.

If a screw has come loose over time and you find that it will no longer hold tightly, the threaded hole 
has been stripped.  The fix in this case is to fill the hold with Superglue, screw the screw in all the way, 
and weigh the parts down with something heavy to keep them pressed tightly together for 24 hours.  
After that, the connection should be secure.

A.2  DIY Repairs



A.2.1  Cracks or Breaks

ABS Parts:

If a plastic Mercury part breaks, fractures, or cracks, it is often repairable.  Most Mercury parts are 
made out of ABS plastic.  This includes front panels, the mating sections of back adapters, all cold 
shoes, focus units, lens barrels, shutter plates, and more.  ABS parts are a dull (matte) black color.

Any ABS part can be repaired by coating the broken sections with Acetone (the main ingredient in nail 
polish remover).  Use a Q-tip drenched in Acetone to apply it to both plastic parts.  Use a dabbing 
motion to deposit a fair amount of the liquid on the part (don't just “rub” it), then hold the parts together
for 45 seconds, or until most of the Acetone has evaporated.  Because Acetone reacts chemically with 
ABS, melting it, this will molecularly bond the two parts back together.  If done properly, with enough 
Acetone applied to both parts, this bond will be as strong as the plastic itself.  For small fractures (for 
example, in the thin sides of the base plate for the standard focus unit), just dabbing acetone on one (or 
both if possible) sides of the fracture will seal it up.

Acetone can be purchased plain, but nail polish remover can also be used.

Be aware, however, that Acetone contact with ABS will render it shiny; it will no longer look like the 
original part, so be careful that you keep it contained to the section that needs repair.

PHA Parts:

The second most common material that Mercury parts are manufactured from is PHA.  Most shiny 
black parts are PHA, including the pyramidal shells of 4x5 and 5x7 back adapters, front spacers, 
sportfinders, Graflok sliders, front washers, and QR plates.  Acetone cannot be used to weld these parts.
If they break (which is unlikely, as the material is extremely tough), it must be repaired with Superglue 
(cyanoacrylate).  We recommend gel formulations in most cases.

A.2.2  Loose Tripod Threads

It sometimes happens that with excessive overtightening of a tripod head or quick release plate, the 
brass tripod thread insert in the Mercury front panel can come loose.  If this happens, the tripod socket 
will become somewhat wobbly until repaired.

The proper repair involves the following:

1.  Fully remove the brass tripod thread insert.

2.  Prop the camera up in an upside-down orientation so the tripod thread hole is facing straight up.

3.  Using liquid Superglue (cyanoacrylate), drip six full drops into the bottom of the hole.

4.  Slowly and smoothly, press the brass tripod insert back into the hole.  The split side of the insert 
should go first into the hole; the solid ring should be at the surface of the hole.  It is important not to 



apply too much sudden force to the insert when re-inserting it, as that could cause some of the glue to 
splash up inside the insert, gumming up its threads.

5.  Keeping the camera in an inverted position, let cure for at least an hour before turning right-side up, 
and let cure for at least 24 hours before attempting to attach anything to the tripod socket.

Advanced technique:  An even stronger technique to fix this involves preparing a solution of ABS 
slurry: Acetone mixed with ABS.  This solution is familiar to those who 3D print using ABS.  If you are
not familiar with this solution, it is probably best not to attempt it.  The solution should be quite 
viscous.  Drip 4-6 drops of ABS slurry into the bottom of the hole, then re-insert the thread insert in the
same way.

A.2.3  Loose or Sunken Lens Stack Threads

Overtightening of integration bolts when integrating a back adapter with a front panel can pull the brass
M4 thread inserts deeper into the front panel.  While this isn't a problem in and of itself, it can render 
the threads difficult to reach when attaching a lens stack.  The solution is to screw a short M4 bolt into 
the front of the thread in question, tightening it until it pulls the brass insert back to the surface of the 
front panel (be sure to loosen the overtightened integration bolt on the other side of the brass insert 
first!).

Overtightening of tight-fitting lens stack bolts can, in some rare cases, lead to a stripping of the plastic 
around the brass threads.  In this case, the brass thread insert spins freely when you turn the bolt.  This 
is a tricky fix.  You must use Superglue or Acetone around the edges of the brass insert to lock it back 
in place.  Acetone will have the best chance of working without gumming up the threads themselves, 
but care must be taken not to deposit too much Acetone on the front panel, as it can lead to marring and
warping of the part.

A.2.4  Melted/Warped plastic parts

ABS parts will not melt or warp except in extreme heat.  PHA parts, however, will warp if exposed for 
too long to the direct rays of the sun on a hot day.  Too tell the difference, see section A.2.1 above.

This condition is quite difficult to fix.  The best way is to use a heat gun or (far less precisely) a hair 
dryer to heat the part again, then force it into the shape it should have.  If this is not successful, the part 
will need to be replaced.



A.3  DIY Upgrades

A.3.1  Reflection Taming

In general, most Mercury parts are made from matte black plastics that don't produce terrible internal 
reflections.  Larger parts made from shiny black plastic, such as the shells of 4x5 and 5x7 back 
adapters, are painted with an extremely matte paint to reduce internal light reflections.

Some users, however, may wish to take the time and trouble to coat the interior surfaces of other 
components as well.  Front spacers are a bit shiny, and reflected light can be tamed by making their 
internal surfaces matte.  Really fastidious users may also wish to coat the interior surfaces of front 
panels and the ABS components of back adapters.  There are two ways to go about this: with paint or 
with felt.  Adhesive or glued black felt does a great job of cutting down on reflections, but it is also a 
bit bulky and difficult to work with.  Paint is more difficult to apply, but takes up virtually no space 
inside the camera.

For spray paint, we recommend Rust-Oleum 248903 Automotive High Heat 2000 Degree Flat Black.  
If you wish to brush it on, any ultra-matte latex-based paint from a hobby store will work.  In either 
case, pay careful attention to overlapping or mating surfaces and do not paint them.  Only paint inward-
facing surfaces.

Carefully cut and applied strips of felt will provide the best reflection control.

Further Ideas

Let us know about your DIY upgrades!
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