Unlikely lenses on 2% x 3% Graphics

by Daniel W. Fromm
Dedicated to the memory of Charlie Barringer (1943-2010) [1

Contents
[L__Introduction: Speed Graphic cameras and barrel lenses 2
[2__Limits due to the 2x3 press camera? 2
B_Adapters? 3
4__Mounting barrel lenses on boards 4
I5__Macro lenses first, since they were the inspiration for geihg my Speed Graphit 6
BS . e e 6
5.2 _Description of MACIO IENS$ES . . . . . o oo 7
" " ) 7
5.2.2 2"to 3- 1/2" GOMMIO 90 MMN) . . .t e 11
523 4"t06-1/2" (100 mmM1to 160 MIMN) . « . o v vt o e 16
5.3 Other enlarging lenses for photomacrography . . . . . . . w .. ... ... 19
5.4 Which macro lenses should | use on my Graphics? 19
-and- ' S 19
6.1_Testing, manufacturers, process lenses and militaphs . . . . . . . ... . .. 19
611 Testind? . . . . . oo 19
6.1.2  Manufacturers? . . . . . ... 20
6.1.3  Process1enses? . . . . . ... 20.
6.1.4  Military surplud? . . . . . ... 20
6.2 _Description of [ENSES . . . .. 20
-3/8” tg 3-3/4” ) R 20
6.2.2 4710 4-3/4” (100 MM 0 120 MM) . . . . . . oo 33
6.2.3 5"t07" (127 mm1to 180 MM) . . . . . e e e 43
6.2.4 871011 (200 MM 10270 MMN) . . . . . .ot oa e e e 55
6.25 12" (300mm)andabdve . . . . ... ... 8 5
6.3 Which of my lenses are in my “travel kit?” . . . ... ... ... ........ 65
[7__Oscilloscope cameras as a source of shutters 66
I8 Big L essons | earned? 67
9 Notes & Referencds 69
I T . T . ; - l 21



1 Introduction: Speed Graphic cameras and barrel lenses

One of the reasons | bought a 2% x 3¥4 Pacemaker Speed Gragtgadrof another 2% x 3Y4 or
2Y4 x 2% |2] camera was that Ken Ruth of Photography on Bald Monrmdvised me it was the
most useful relatively inexpensive camera for macro wotkwwoll film. He explained that thanks
to its focal plane shutter the Speed Graphic could use imstype enlarging lenses, which he said
work well close up, as macro lenses. So when a good opportiumited up at a camera show, |
acted on Ken’s advice.

My Speed, made in 1947, came with an uncoated 101/4.5 Ekteshioots very well. The next
lens | bought for it was a 65/6.8 Raptar, not an enlarging.lefsis lens’ back focud [3] was too
short for it to focus to infinity on the Speed, so | got a Cent@rgphic, made in 1951, at another
camera show. Since then I've found other lenses for my Geapmany in barrel and some of
them, at last, macro lenses. More recently I've bought a 2x8v@ Graphic, made in 1953, with
105/3.7 Ektar at a camera show, for the lens and have accam@tthier 2x3 Crown, made in late
1949 or early 1950 at a camera show to use as a parts camera.lasthis too good to break up
for parts, so I'll have to find a use or a new home for it.

Likely lenses for these cameras, the ones most commonlyarsdtem, were made primarily
by Kodak and Wollensak and were sold for out-and-about usermmal distances. They are all
in shutter, usually Kodak Supermatic or Wollensak Raparjetomes Compur. They include:
65/6.8 Raptar and Angulon; 80/6.3 Wide Field Ektar; a varagt 100 mm Tessars for pre-WWII
cameras; 101/4.5 Ektar and Raptar; "103/4.5 Graflar andidsyaf05/3.7 and 107/3.7 Ektars;
127/4.7 Ektar and Raptar; and 203/5.6 and 250/5.6 TeleRaptsollensak Raptars and TeleRap-
tars were also sold in Graflex clothing as, respectivelya@®pand TeleOptars. I've seen a variety
of triplets and Tessar clones, perhaps taken from 6x9 fgldameras, on 2x3 press cameras. Of
the more-or-less standard issue lenses, I've owned anduellgrsold a 65/6.8 Raptar, 103/4.5
Graftar, 105/3.7 and 107/3.7 Ektars, and 250/5.6 TeleOptaow have 80 WF Ektar, 101 Ektar,
another 103/4.5 Graftar and another 105/3.7 Ektar. At nbdiséances I've taken more pictures
with my 101/4.5 Ektar than with all of my other lenses combin®ther focal lengths are useful,
clearly not absolutely necessary.

When | began to look for lenses to use on my Graphics | wasrétlstould afford good ones.
With few exceptions, though, my unlikely lenses have beerpensive lucky finds at camera flea
markets, from dealers on the Internet, and on eBay. Theirdast has usually reflected their
obscurity, not their low quality. Perfectly usable equigreeed not cost terribly much. In fact,
with luck and care in buying and subsequent selling I've ls#a to amass a heap of gear, some
of it normally very expensive, for very little money.

The auction site eBay has been a great help, and in two waystesting gear can sometimes
be bought there at low prices. And | can be reasonably suté thaant to get rid of a lens that |
don't like or don’t need | can recover much of its cost, and sbmes more, by selling it there.

Here's an account of the unlikely ones. Any lens that isyarséd on 2%4 x 3%, press cameras
gualifies as unlikely. In what follows, unless | say that asl&uncoated, it is coated. Unless |
mention a shutter, the lens is in barrel [4]. If the lens’ seuis not reported, | bought it through
eBay. | no longer own the lenses whose names are followdsidig].

2 Limits due to the 2x3 press camera?

2Y4 x 3%a Pacemaker Graphics are very useful tools but haveslin®ne is bellows draw. The
Speed's maximum film-to-flange distance is 225 mm, the CiGemitiry's is 195 mm. It would
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appear that these limit them to using lenses no longer thGmf#@ and around 180 mm respec-
tively. This isn’t the case. Mounting a lens in front of a dkutor putting an extension tube
between lens and shutter (or board) will add extension. Atesfocal length, however, the shutter
or front standard will cut off the outer part of the image thed projects on the film plane. | use
a simple geometric model -- similar triangles -- to detemnivhether a lens mounted in front of
a shutter (Crown/Century) or on extension tubes in front bbard (Speed) will cover 2% x 3%
without vignetting by, respectively, shutter or tubeshaba

In fact, the longest lens | use on my 2x3 Pacemaker Speed &/8 Bpo Nikkor, which sits on
~ 60 mm of LTM extension tubes and adapters in front of a #1tehon the camera’s lens board.
Vignetting isn’t a problem with it.

With the Century Graphic, the most extension that can bechoidieont of a #1 shutter without
vignetting is around 77 mm at maximum draw. With a 100 mm méans, the highest magnifi-
cation attainable with a Century is roughly 1.9:1. The 2x8dpPaaker Speed is longer and can use
around 90 mm of tubes and adapters at maximum draw; the higtagification it can get with
a 100 mm lens is about 2.3:1. The longest non-telephoto heisiill make infinity on a Century
mounted far in front of a #1, cover 2¥4 x 3%, and have usefuldogutravel is about 260 mm; on
a 2x3 Speed, around 300 mm.

Another major limit is the front standard's lens throat, a8 square. This restricts the use
of fast lenses and modern wide angle lenses on 2x3 Graphit&en\wbntemplating getting either,
check dimensions before ordering. Although removing a'lexa cell and screwing it back in
after the board is on the camera works for some short lertsem't be done for all because some
lenses' rear cells won't even clear the gate. Longer bameék that are too fat to pass through the
front standard, e.g., the 4” and 12" Taylor Hobson and 6” Dalfer lenses mentioned above, can
be mounted entirely in front of the board or, like my 210 Kajim front of a leaf shutter. Neither
setup is entirely comfortable, each works for some lenses.

Frustration with these limits and the desire to use long ggedenses led me to seek ways
around them. One way is a tandem Graphic rig. It consists o2x3yPacemaker Speed and my
Century Graphic on a rail (1.5” x 1.5” t-slotted aluminum)tlva coupler between them to keep
the dark in. There’s another rail, made of 1.5” right angledmolding (light, inexpensive) that
connects to the two cameras’ side tripod sockets. The twe kaep the cameras’ optical axes
aligned.

With the lens on or in front of the front camera’s lens board #re film in the usual place on
the rear camera, I've calculated that the longest lens tilatover 2%4 x 3% and focus usefully
close on a tandem rig built from my Speed and Century is ard@&ddmm. I'm not sure it is the
longest lens that will work on the tandem, but my 480/9 ApoKeikworks well on it. A 600 mm
lens should cover at least 2% x 2% and focus usefully closeifited on extension tubes in front
of the tandem rig. These limits are set by the size of the r@aeca’s lens throat.

3 Adapters?

| started acquiring Tominon macro lenses with the idea afgifiem on a Nikon bellows as well
as on my Graphics. The obvious way to attach them to anythikgrNis with a female #1-to-
male T adaptei [5] and a female T-to-male Nikon adapter. SRB ervices, now SRB-Griturn,
(http://www.srbfiim.co.uk) made a #1-to-T adapter for mieds than a #1-to-Nikon adapter would
have cost. A #1-to-T doesn't tie me permanently to Nikonesthere are adapters for putting T-
mount lenses on nearly every SLR.

| soon realized it would make sense to add extension tubdgetbellows. | had an LTM-to-
Nikon adapter. The least expensive way to get a lot of exdentsiat | could find was a Vivitar
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TA-11 female T-to-male LTM adapter plus a stack of used Etd Biew York tubes. ELNY
extension tubes are usually quite inexpensive. T-to-LTMpaers are supposed to be very rare,
but they show up on eBay and in camera flea markets from timmto tAt the bellows end | took
advantage of the Novoflex NIKLEI-K (female LTM-to-male Nikdayonet) I've had since 1975.

When | ran up against 2x3 Graphics' limited bellows drawfipgtextension tubes in front of
the shutter was the obvious approach to getting more. Aliiag needed was a female LTM-to-
male #1 adapter. Steve Grimes made one for me, and it has beenseful.

When | started to acquire macro lenses in RMS thread, | wdsibacouble. | had all those
adapters with T-mount at one end, so | got an RMS-to-T addmer Edmund Industrial Optics,
their item number NT52-301. It is easier to use turned arcamdl connected via a male T-to-
male T extender, also from Edmund, their NT52-298. | mighvehaeen better off with a custom
RMS-to-LTM adapter from SRB or Mr. Grimes. I've since got ahof female RMS-to-male 25
mm enlarging lens adapter and an unbranded conical plastialé 25 mm-to-LTM adapter. The
combination works no better than the Edmund adapter, butisi¢r.

Adapters for using barrel lenses on 2x3 Graphics? SKGrimsstade cup-shaped adapters
to #1 shutter for several of my lenses. These have male #adbr& the rear and female threads
at the front that accept the lens. A similar adapter, but W89 threads at the rear, came with
my Industar-51. SKGrimes has also made adapters for me véte threads at the rear to accept
retaining rings and male threads at the front to screw inedotlck of the lens for attaching lenses
to boards; these last could equally well have had femalatisrat the front, but making the adapter
to screw into the lens saves material. All work well.

I've mentioned Steve Grimes several times here. He diediih, 2003, but his firm continues.
His successors can be found at www.skgrimes.com. They\geradapters and done other work
for me. | expectto continue sending work to them.

4 Mounting barrel lenses on boards

Modern lenses for large format cameras are usually mountstutter([6]. Older, process, and
aerial camera lenses are, however, sometimes mountedr&l.bar both cases, attaching the lens
to a camera is in theory straightforward. One obtains a leasdothat will fit the camera, drills a
hole in it to accept the rear of the shutter or barrel, and asesaining ring to hold the shutter or
barrel to the board. The only complication is setting up ateinwsually behind but sometimes in
front of the lens, to get timed exposures with a lens in barrel

Mounting large or unconventionally mounted, as from anae@amera, lenses on a camera
whose lens board is small, e.g., a 2x3 press camera, is nayslas simple as this. There are
three situations. The first two involve lenses that can't unted in front of a leaf shutter
because of short back focus or because of vignetting.

The third, front-mounting, is much preferable if possible:

the rear of the barrel is threaded (internally or externally)land won’t pass through the
camera’s front standard. It may be larger than the lens board. Approaches that wotkig
case include, if the camera has a focal plane shutter:

a cup-shaped adapter with female threads at the front tgpatoe barrel and male threads at
the rear to accept a retaining ring. The board is clampedd®ivhe retaining ring and the back
of the adapter. This is how my 100/5.6 S.F.O.M. is held to darf.

an adapter with male threads at the front to screw into the gethe lens’ barrel (if it is
threaded for a filter and the threading is deep enough) oplace the retainer that holds the lens’
rear element in place and male threads at the rear to accefdining ring. Depending on the
barrel’s size, the adapter may have to be stepped. The laahped between the retaining ring
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and the rear of the barrel. My two Taylor Hobson aerial canemaes (47/2, 127/4) are mounted
this way; the 12"/4’s adapter is stepped, the 4”/2’s is not.

an adapter as above with a flange at the rear to be held to thiedirthe board by a number
of small screws. This approachaybe necessary for lenses whose back focus is so short that
they just make infinity with the bellows fully compressed. eTitange may have to be trimmed
or relieved to allow room for the sliders that hold the boardhe front standard. My Uran-27 is
mounted this way.

the rear of the barrel is not threaded internally or externally.

Approaches that work:

if the lens’ cells can’t be put in a shutter and the camera Hasa plane shutter and the lens’
barrel will pass through the front standard, it can be settwehe board by a clamp that goes
around the barrel and is held to the board by a screw. My 127&¥Ican is mounted this way.

otherwise, if the lens’ back focus is long enough to allow mtng it entirely in front of the
front standard, the rear of the barrel can be held in a cupeshadapter that attaches to the board.
Radial setscrews or a slotted cup with a clamp will do. Thiy ethe relatively economical way
to put my 100/2.8 Era-7 on a board, if | ever convince mysedf the lens has to be tried out.

the camera does not have a focal plane shutter.6x9 press and view cameras are too small
to allow use of a behind-the-lens shutter, e.g., Packardnar.S To use a lens in barrel on such a
camera, the solution is:

a cup-shaped adapter — sometimes the “cup” is very flat —dbrefemale at the front to accept
the lens’ barrel and male at the rear to go into the front obAdautter, e.g., #1. | use a number
of lenses in such adapters. The shortest lens I've mountad?a Graphic this way for shooting
2x3 is a 4.757/7.7 Aldis Uno, whose adapter is very flat indeddy other cup-shaped adapters,
for longer lenses, are deeper. Vignetting is not a probleth any of them in front of a #1 shutter
on my 2x3 Graphics. It may, however, be a problem on largen&bs.

Whether going to this much trouble to use a lens in barrel ikwtbe expense depends on how
much the lens will cost, how much the adapter will cost, howdythe lens is, and how much the
easily-mounted alternative will cost. A rational persorowfants a good lens ready-to-use for the
least money possible will do the calculations, and with cdrkat’s sometimes me.

But I've often bought an unknown lens to find out what it was #meh not done the calcu-
lations. Even worse, I've sometimes given in to curiositpatbwhat a lens can do and had it
mounted up even though | already had a perfectly good eauivatady to shoot. That's why
| bought an adapter to mount my 260/10 Nikkor-Q in front of astutter even though | had a
10.167/9 Taylor Hobson Copy Lens that is very good, much &nalighter, and easier to use.
And that’s why | had my 100/2.5 Uran-27 put on board even tholuknew it couldn’t be better
than the 47/2.0 Taylor Hobson Anastigmat | already had orrdho&uriosity is a vice.

A process lens whose cells won'’t go directly into shutteargly worth putting into a shutter.
A lens of the same focal length already in shutter will almedgtays cost less than process lens
plus machining plus shutter. But when the choice is betweproeess lens plus an adapter to
front-mount it for use on a 2x3 camera and a lens of the sana feiegth already in shutter, the
process lens plus adaptanbe the better buy. A cup-shaped adapter is often less exgehsin
a shutter in good order. Remember that used shutters anenpeelsunusable until proven good
and that a CLA will cost from $50 to $125, depending on the tenand repair shop.

Front-mounting becomes especially attractive when asiadapter will fit more than one lens.
A few examples: | have one female LTM-to-male M40x0.75 adaptt fits my 6” and 10.16” f/9
TTHlenses, 135 and 180 f/10 Apo Saphirs, 210/7.7 Beryl S1&0d6.3 Tessar. Similarly, | have a
female M53x0.75-to-male M40x0.75 adapter for my 240, 30@d,260 f/10 Apo Saphirs; a female
M72x1-to-male M40x0.75 adapter for my 210/9 Konica HexaGdil, 250/6.8 Beryl, 305/9 Apo
Nikkor and 450/10 RF-5; and a female M90x1-to-male M40xCadapter for my 420 and 480
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f/9 Apo Nikkors. The more lenses per adapter, the better ¢baa@mics of front-mounting. All
of these lenses go in front of the same #1 shutter. Sharinglomtéer among many lenses also
improves the economics.

| buy adapters from SKGrimes. The price depends somewhaédigpably on the size of the
adapter; I've paid from $35 (female LTM-to-male M40x0.76)3185 (female M113x1-to-male
M40x0.75) for adapters for front-mounting. I've had fiveiakcamera lenses put on board; the
charges have run from $75-$100. Today’s prices may be hithaerthe ones | paid.

The aerial camera lenses (1.757/2.8 Elcan, 4” and 12" TTHant27, 100/5.6 S.F.0.M.) went
on boards because there was no other way to use them; wheterfomunting is possible | prefer
it. #1 shutters give timed speeds below 1/30, the slowesdispeed my Speed Graphic’s focal
plane shutter offers.

5 Macro lenses first, since they were the inspiration for geiihg
my Speed Graphic

5.1 Origin and test of macro lenses

| report on these by focal length, from shortest to longestnéof my shorter (<~ 100 mm) macro
lenses is easily used in the field. With all of them aiming asaiing are very difficult; and after
focusing it takes much effort, no matter how tightly evemthis clamped down, not to shift the
point of aim when inserting or attaching a roll holder. Thgh@r the magnification the more
difficult working is. Practically speaking, lenses much séothan 100 mm are usable close-up
on Graphics only on copy stand.

All of my macro lenses for large format are in bari€l [4]. In experience close-up photogra-
phy with ambient darkness isn't very practical; electrdlash almost always gives better results.
To use a barrel lens with flash it must be mounted in or in frémat keaf shutter. Front-mounting
works and can be more economical than putting a lens in shutte

| initially bought Tominon lenses made for the Polaroid MRatnera because they're abun-
dant, inexpensive, and adequate, then discovered altesatif I'd known how inexpensive the
alternatives could be I'd have pursued them sooner.

Tominon macro lenses for the Polaroid MP-4 camera are teoetdscrew into a #1 shuttér [7];
all cover 4x5 at their recommended working magnifications déher macro lenses need adapters
for front-mounting on a shutter.

My Speed Graphic's focal plane shutter won't sync with ebeat flash, so all of my macro
lenses go in front of a leaf shutter. | hang them on a Copal #bpaC#1 Press shutters for the
Polaroid MP-4 system seem to be the best value among used piteser the MP-4 version to
other Polaroid #1s because it has an open shutter lever. oidkeamd-shoot Copal 1, with speeds
to 1/400, is better still. Although a #1 shutter fits easilyaoPx3 Pacemaker board it won't clear
the front standard's shutter tripper; to mount one on a 2x81Raker the front shutter tripper must
be removed.

I've tested nearly all of my macro lenses to determine whishsonot to use. My first test
procedure for magnifications >= 2:1 used an Olympus Stagedwhieter with 100 marks/mm as
a target; | photographed it transilluminated by flash. Thghflanit used was a Vivitar 283 with
VP-1; flash-to-subject distance and VP-1 setting were sagugiide number arithmetic with an
adjustment for magnification. The camera was a Nikon FM2h wiK screen and a 2x eyepiece
magnifier. The target was centered in the field. For magnifinat<= 1:1, the target was an
Edmund NT38-710; this target’s finest group is 8 Ip/niun [8].InfS used were Kodak TMX and
lIford Delta 100. Negatives were read at up to 40x under aroniMSFN stereo microscope.



For magnification >= 2:1, | assessed lenses’ ability to sepaadjacent tick marks on the stage
micrometer and ranked them by pairwise comparisons. Ldahseseparated the tick marks most
cleanly were rated highest. Lenses that couldn’t sepdnata it all flunked. For magnifications
<= 1:1, depending on magnification | either measured reoldn film (for example, at 1:10 |
could measure resolution up to 80 Ip/mm) or assessed thé widhe light areas between dark
bars on the target; again, lenses were ranked by pairwispaasons. These are not formal tests
of resolution but their results are repeatable and allokireylenses and separating them into “ok”
and “not ok.”

Since | ran the first tests I've obtained the use of EdmundgetaNT38-257, a USAF 1951
target on glass that goes from group —2, element 1 (0.25 Ipfmgroup 7, element 6 (228 Ip/mm).
It offers a somewhat more easily ranked measure of perfazenbat has generally given results
consistent with those obtained with the stage micrometemigh magnification, instead of burn-
ing film | simply look for the finest group and element for whicban discern three bars clearly
on the FM2n’s K screen. The USAF target has a pair of sets etthars at right angles to each
other at each size; this is to detect astigmatism. My eyesstigmatic so | score a group and
element as visible if | can discern three bars in either ¢aigon. At low magnification, both
targets are hard to focus on, but the USAF is easier. Visgafidnination works poorly at low
magnifications so | didn’t expect to be able to discriminaseially between lenses’ performance
at low magnifications. I'm very surprised that this turned toube possible.

| looked at the target through 75 mm and shorter macro lengbghve lenses wide open to at
most two stops down. Most were best wide open. | looked atatget through my ™ 135 mm
macro lenses wide open, at f/11, f/16, and f/22. All weredyait f/11 than wide open and worse
atf/16 and f/22 than at f/11. Rankings were the same wide apdrat f/11. Shooting film instead
of looking through the lenses would give more precise infation about degradation below /11,
but looking answered the practical question of which onégamose.

5.2 Description of macro lenses
5.2.1 5/8"to 1-7/8” (15 mm to 48 mm)

15/2.5 Cine Ektar in C-mount. Shot reversed. Not very good as a photomacrbgrap
objective on my early tests, but with better lighting for ising and stopped down a little to /2.8,
at 30:1 it let me discern the 181 Ip/mm group of Edmund’s USAB1ltarget.

16/2.5 Zeiss Luminarin Royal Microscopical Society (RMS) thread [Bold]. An eBay
booby prize. It appears to have been baked in an oven. Ele3eatd 4 were cemented and
still are, a little, but there are voids. The balsam whoseadepe created those voids is now on
the front element’s periphery. Amazingly, the lens pasggd bnd forms an image. A good
16/2.5 Luminar resolved the 228 Ip/mm group at 27:1. My dgapedl out at 144 Ip/mm at 30:1.
Returned to vendor.

17/0.95 Schneider Xenonn C-mount. Made for a TV camera with a 2/3” CCD. Field of
view, reversed, about 10 mm. Minimum working distance, atb® mm. Bought to try reversed.
Its enormous aperture offers, in theory, high resolutiomaint delivers is an empirical question to
be answered.

17/4 Tominonin #1 threadsold]. A fine lens for high magnification (10x to 34x on the MP-4)
photomacrography. | shoot as high as 15x with it on the Gplais high as 30x on a Nikon with
a lot of extension tubes. Its only drawback is modest workiisgance. Front of lens-to-subject
distance is roughly 10 mm. To use it on my Graphics | screwtd amCopal #1 shutter. To get
more magnification | add extension tubes using a series gitada which are described below
(see sectiohl3). The lens gives best image quality wide ofgémce there's no depth of field even



when it is stopped down, | shoot it only wide open. This lens @igo sold for the Polaroid CU-5
camera. The only difference between the MP-4 and CU-5 vessi® that the CU-5 version’s
barrel is shorter. Better than 170 Ip/mm on the USAF targanfd5:1 to 25:1. Like all MP-4
Tominons, this lens has no serial number.

19.5/3.85 Bausch & Lombmicrofiche projection lens. Fixed aperture. Not easily used
my Graphics, better used on 35 mm at magnifications above 20:that range it does as well as
a good 16/2.5 Luminar wide open. Bought from an internet eenahd an outstanding value at
$6.00 plus postage.

i, W S S i NN ORGSR i s i s

Figure 1: Inexpensive high performance macro lenses: 839B&L lens from a microfiche reader
and 25/1.9 Cine Ektar I, both crudely mounted. These veexpensive lenses — the B&L cost
only $US 6 plus postage — are very competitive with, e.g.2.86and 25/3.5 Luminars. Anyone
who wants to do relatively high magnification photomacrpgsashould consider them seriously.

20/1.9 Boyer Saphirin unknown thread mount. Stops to /8. The mounting thred®ig0
mm in diameter, i.e., it goes in a 19 mm hole. The lens came omeant adapter whose length
is slightly adjustable. On its adapter the lens gives magatibns from 2:1 to 3:1. | mounted the
assembly on a Beaulieu cine camera and looked through it. ifihge quality on the camera’s
ground glass at 2:1 was awful. Wide open at 15:1 it barely reepa features 10 microns apart.
Not a very usable lens. ltis a six element/four group douldass type.

25/1.9 Cine Ektar Il in C-mount. This is one of the sharpest normal lenses for 16 mm
motion picture cameras. Kodak's Publication N-12B “Phaoragraphy” reports that it performs
well at high magnifications when reverse mounted. | mounnithee Graphics with a couple of
filter step rings and a 52 mm male filter thread-to-male #1 smtapade for me by SKGrimes
(www.skgrimes.com). It makes a fine macro lens; the 25/3/ibar was hardly better in my
first tests. On my second tests, at 10:1, 15:1, and 26:1 bg&t&tnot wide open, a surprise; 161
Ip/mm at /2.8 at all three magnifications. This is bettemthize two 25/3.5 Luminars I've tried.
Not quite as much working distance as expected; the C-maanmgédHto-film distance is 17.56 mm
but the lens’ rear element protrudes several mm beyond tigefléeaving around 15 mm working
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distance. If magnifications of 10:1 or so are needed and time@at hand is a 2x3 Graphic or a
35 mm SLR this lens is very cost-effective.

Figure 2: Three Luminars and a Summar: Luminars are regasi¢ite ne plus ultra of lenses for
photomacrography but Macro Nikkors are at least as good. B42.8 Summar, extracted from a
YELUU micro-projection attachment for a Prado projectsry,lithink, very competitive with the
25/3.5 Luminar.

25/2.8 Leitz Summarin RMS thread. This fixed aperture lens was made to be usedéita L
YELUU microprojection attachment for a Prado slide prapecimmediately it arrived | asked the
sages on sci.technique.microscopy about it. Their consamas that it was not usable as a taking
lens. This may be, but | saw 170 Ip/mm through it at 15:1. It wasse at lower magnifications.
Barely usable on a 2x3 Graphic because its too long — it wanteqnake 15:1 on a 2x3 Speed --
but quite usable on cameras that offer more extension.

25/3.5 Zeiss Luminarin RMS thread. The 25/3.5 Luminar is a high-performance mé&ans
designed for use at magnifications of 6.3x to 25x. At thosemifi@gtions it covers 4x5. Mine
is an early one that isn't engraved with the word "Luminat.ls marked, simply, "Zeiss-Winkel"
and unlike most Luminars is in chrome, not black enamelfjivel can use it at magnifications
up to 11x or so on my Graphics. It is attached to the cameraad#pters, see below, sectldn 3.
Working distance is short, around 18 mm from front of bawedubject. Like all high-performance
macro lenses, best wide open. A fine lens, but not much bettemnyofirst test than my 25/1.9
Cine Ektar Il. Worse than the CE Il on my second test. A secawden 25/3.5 Luminar was no
better.

32/4.5 Bausch & Lomb Micro Tessarin RMS threadreturned to its owner with thanks] .
Borrowed from a friend. Uncoated, in a narrow black barratet coated ones are in wider
stainless barrels. Micro Tessars are mentioned with résp&raphic Graflex Photography and
on Usenet. Usable at 10:1, but not as good as my 35/4.5 Tominsunspect it would work better
at higher magnification.

35/4 Rodenstock Eurygonn #1 threadsold]. Serial number, maker’s name, and lens’ iden-



tification are engraved on the front of what appears to be & wldt lens hood. It was sold for

use on Polaroid MP-3 and MP-4 cameras. Diaphragm not ctmped, indicator moves beyond
f/4; the aperture scale is engraved on the barrel. Found tadam a Prontor Press #1. Marginally
usable at 10:1. The old 32 Micro Tessar is better, the 35/dmbiffon is much better. Bought at a
camera show.

And another, bought at a camera show as a speculation. Stdfi6t diaphragm is click-
stopped, indicator does not move beyond f/4. This lens dbokame the other one’s hood and
lacks a serial number. Maker’'s name, lens’ identificatiord aperture scale are on a metal strip.
The hood isn’'t misplaced, the front cap fits properly on tloafrof the barrel. In a box labeled
“Polaroid MP-3 Camera Accessory 35mm Macro Lens & Bellowdasion Unit.” The extension
unit is a focusing helical, minimum extension 2%4", maximuwteasion 3 7/8", with a 3%4" x 3%4"
lens board at one end and a board with sliders etc. and a tecassept the same size board at the
other.

| can't be absolutely sure, but the two may have differenicapas well as mechanical designs.
Both have rear element larger than the front. | think — cam$ire — that the first one’s rear element
was larger than the second’s.

35/4.5 Tominonin #1 threadsold]. On the MP-4 it is used at magnifications from 5x to 14x.
On my little Speed, attached like the 17/4, it gives no moenthbout 8x. Mine is very sharp
at 10:1, best wide open. Working distance? More than enougtiprisingly, best resolution
at 17.6:1, not tested at higher magnification. A second elamvps worse. With Tominons,
acceptance testing is necessary. Bought from an interneiovevho thought it was an enlarging
lens. MP-4 lenses are not enlarging lenses.

38/3.5 Olympusapparently cemented into an M42x1 threaded bds@d]. Stops to /8.
Olympus made two 38/3.5 macro lenses, one for the Pen F systdranother in RMS thread. |
bought this lens hoping it would be one of them and becausashit’too expensive. It doesn’t
seem to be either of Olympus’ mainstream 38/3.5 macro lemstieeir 38/3.5 enlarging lens for
half frame negatives. It has an uncommon optical formulpaggntly three single elements in
front of the diaphragm and two more behind it. Best from 6:1@0l. Not used yet, and not
likely to be because of short working distance and becausgd lenses that are better at its best
magnifications.

4 cm 1:4,5 Zeiss Tessam RMS threadgiven to Mr. Barringer] . An uncoated pre-WWI
mystery lens. Not coated. Normal tessar, not reversedadietrange of magnifications unknown.
Aperture scaled in mm, from 00 to 10. The lens’ smallest aperis actually 1 mm. In a light
metal (aluminum?) cup that is intended to screw into somgtHisable above:1, not as good as
the 40/4.5 Luminar.

40/4.5 Zeiss Luminarin RMS threadsold]. A high-performance macro lens designed for
use at magnifications of 4x to 16x. At those magnification®wers 4x5. I've had an early one
that wasn't engraved with the word "Luminar.” It was markaply, "Zeiss-Winkel" but unlike
my 25/3.5 was in black enamel. This focal length can be useathghifications up to 6x or so on
my Graphics. It came below market, but was still expensiveought it with speculation in mind,
never got around to using it, and eventually sold it with eegvhen bills had to be paid. It came
with a Linhof female RMS-to-male 25 mm (an enlarging lensidtad) adapter that | kept.

| later bought another 40/4.5 Zeiss-Winkel even fartheowaharket from a vendor on eBay
France who had made four classic mistakes. He offered folafging lenses,” three Boyer Saphir
<<B>> and the Luminar, as a bundle. He spelled the Luminag&aris name “zeisswinkel,”
making it invisible to most reasonable searches. He didehiify his zeisswinkel as a Luminar.
And he announced in his listing that he’d ship only to Franketeby scaring off foreign bidders;
| asked him if he’'d ship to the US before bidding, on the offretethat he might, and he agreed
to do so. The postal system ate the lenses, and disgorgeddhgnafter I'd given them up for
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lost. This lens’ serial number is 32 higher than my first onel$ came with a Linhof female
RMS-to-male # 0 shutter adapter. It shoots well.

I've looked through two newer 40/4.5 Luminars that belon@tfsiend. The view through
them is outstanding; wide open at lowish — 5:1 — 6:1 -- magatifbnis they're a little better than
a reversed 55/2.8 MicroNikkor (see below). From 10:1 up migebe85/4.5 Tominon at least
matches them. And my zeisswinkel, clearly a keeper, mattiesewer ones.

45/4.5 Carl Zeiss Jena Mikrotarin RMS thread, uncoatedold]. A triplet. The diaphragm
scale indicates the aperture’s diameter in mm. OptimizedXe 8x. As shot, a very fine lens wide
open @ 4:1 and 8:1. Worse stopped down. On a 2x3 Speed Grédgghlighest magnification
attainable is around 5:1, the lowest is about 2:1. This Eswer than the Mikrotar and most
45-60 mm “micro” lenses should be used. Probably pre-WWblught at a camera show.

Marc James Small and Charlie Barringer have terrible exaspf this lens. Marc’s turned
out to be missing an element. It isn’t clear what’'s wrong v@itmarlie’s. Not, | fear, to be bought
without the right of return.

48/4.5 Bausch & Lomb Micro Tessarin RMS thread, uncoatefsold]. Engraved “Micro
Tessar.” Usable at 4:1 and 8:1, not the best. | believe this peerforms better at higher magni-
fications. There is a very nice shot taken at 20:1 with one anfitist edition of Graphic Graflex
Photography.

48/4.5 Bausch & Lomb Macroin RMS threadsold]. Engraved “Macro.” In a barrel with
significantly more chrome than the 48/4.5 Micro Tessar noeeil above. This lens isn’'t worth
the trouble of using.

5.2.2 2"to 3-1/2” (50 mm to 90 mm)

50/3.5 Reichert Neupolain RMS thread and chrome livery, no information about besgmia
fication. A triplet. The diaphragm scale indicates the apet$ diameter in mm. Reichert is now
part of Leica Microsystems, who could give very little infioation about the lens. They suggested
it could be used between 4:1 and 30:1. David Paschke, of Rasticro-Optics, the New England
repair center for Leica microscopes, tells me “The Neuplelases are very decent objectives, as
you probably are aware. They are the equivalent of the Leitar8ar computations, not quite as
fine as the Leitz Photars or the Zeiss Luminars, but muchribéa the Leitz Milar lenses.” In
test 1, not quite as good wide open as the 45/4.5 Mikrotarlaadd 8:1 but still very usable. Test
2 gave the same results. The view through it wide open is maltgibetter than the view through
a 50/4.5 Tominon, worse than the reversed 55/2.8 MicroNilkd/4. | have acquired a second
example whose serial number is 79 higher than the first's.pdt®ormance exactly matches the
first’s.

There is also a 50/4.5 Neupolar. I've seen one in black enapphbrently uncoated, on eBay.
| think it is a predecessor of the 50/3.5.

50/3.5 Boyer Saphir B An enlarging lens in 30 mm thread. One of the bundle of letisats
came with my second 40/4.5 Luminar. Saphir Bs are six eleplasmat([10] types.

50/4 Wollensak Enlarging Pro Raptar. Stops to f/22. | bought this lens because my 47/5.6
Enlarging Pro Raptar and 160/5.6 Pro Raptar, both discussed, are so good. This one, though,
is somewhat of a disappointment. Marginally usable at 1d lagher magnifications mounted
normally, gets worse as magnification increases. The 5U6hbnon is better.

50/4.5 Enlarging Ektar in © 1" thread[sold]. This lens is recommended highly for pho-
tomacrography in Kodak Publication N-12B. It is very usafleunted normally (back towards
film) at 4:1 and 8:1 but isn't as good as my 55/2.8 MicroNikkeu! things considered, this lens
is probably the best bargain in ” 50 mm lenses for photomaapbty. Bought at a camera show.
This lens, the 63/8 MicroFile Ektar, 75/4.5 Enlarging EKtE00/3.5 Ektar and 105/3.7 Ektar are
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Figure 3: Two Neupolars in their dovetails: | think these @verade for the Reichert MeF-2 metal-
lograph. Note the beamsplitters, used for axial illumio@if the subject. The 50/3.5 Neupolar is
ok, but there are better lenses of that focal lengthfor photomacrography. The 100/6.3, on the
other hand, really is the ne plus ultra in its focal lengthe Bhack tube is an adaptor for mounting
the 100/6.3 on a #1 shutter; Steve Grimes made it.
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Figure 4: US-made lenses good for macro: Pro Raptars wepdd&mat/([10] types and were Wol-
lensak’s answer to, e.g., Sironar and plasmat type Symrkiangtéenses. Enlarging Pro Raptars
were Wollensak’s answer to Componon and Rodagon enlargirsgel, were made in focal lengths
from 50 mm to 190 mm. The 4"/5.6 Enlarging Pro Raptar, showtfraounted on a Copal #1
shutter, is competitive with the 100/6.3 Luminar for magrafions from 1:8 to 4:1.
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all Heliar types.

And another, bought at a camera show because it was so pnettgoanexpensive. Also sold.
50/4.5 Micro Raptarin~ 1” thread (same diameter as, different pitch than, tHé SEnlarging
Ektar). Stops to f/22. Usable, improves as magnificatiomeiases; best at 12:1, the highest
magnification tried. Better than the 48/4.5 MicroTessave Been slower 50 mm Micro Raptars

without diaphragms and have no idea what they are.

50/4.5 Tominonin #1 threadsold]. On the MP-4 best from 2x - 9x. Usable, not the best, at
4:1 and 8:1, at 8:1 better at f/5.6 than wide open. Anothepided lens that performs adequately
and is a very good value. Better at higher magnifications.

55/2.8 AIS MicroNikkor . Used reversed and wide open this is the best more-or-lesg®0
macro lens | own. A little better at f/4 than at f/2.8. | undarsl it is diffraction limited by f/4.
To fit it on a Graphic, | use a male 52 mm filter-to-male #1 thraddpter made by SKGrimes.
With this adapter it can be used from 2:1 to 5:1 on the Graphdcsuperb lens. Attoday's prices
used ones are great values. Bought new from a dealer.

Figure 5: Outstanding macro lens: The 55/2.8 MicroNikkoBAd a superb lens and can be used,
reversed, for photomacrography on formats larger than @4k 3s at least the equal of the 63/4.5
Luminar and much less expensive.

55/8 Schneider ReproClaronin 25 mm enlarging lens threddold]. Stops to f/32. Bought
at a camera show. The Lens Collector's Vade Mecum([11], a emdljpm of lore about lenses
published on CD by some very serious Englishmen, says ibogeid for magnifications in the
range 1:4-4:1, but Schneider’s archives give coverage atdndes for 1:10-10:1. On test it did
well wide open at 4:1, but not as well as my faster ~ 50 mm lensethis class of lenses, aperture
makes a difference, larger is sharper. Mounted on the shugiag a 25 mm-to-LTM[12] and
other adapters; the cells will go into a #00 shutter. Tootstoanse much below 1:1 on my Speed
Graphic, and at 1:1 it doesn't quite cover 2% x 3%. This lengioelements are radioactive and
appear to have yellowed.

60/1.4 Boyer Saphirin 61 mm x 1 threadsold]. A six-element Gauss type, stops to /16.
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Offered on eBay as an enlarging lens. The Vade Mecum saysglideSaphirs were intended for
cine cameras and 35 mm still. This one has with no focusingnti@o can’t have been meant
for either application. A complete mystery, heavy enougivaook well as a paperweight. | never
found a way to use it. Its barrel won't clear a 2x3 Pacemala@rtfstandard and its back focus —
rear element-to-film distance -- is too short to allow it teds to infinity when mounted entirely
in front of the lens board. It will, however, make infinity inoht of a Century Graphic front
standard. [I've looked through it that way. It nearly illurates 6x6 at infinity, but suffers severe
barrel distortion. The distortion seems much less bad watr subjects.

60/4.5 Staeble Katagonn Leica Thread Mount (LTM]sold]. Sold by Novoflex, said to be
best from 1:2 to 2:1. Not a keeper at 2:1, although focusingwgrstage micrometer at that low
magnification was very difficult. Bought at a camera show.

63/4.5 Luminar in RMS thread. Bought because no one outbid me. So-so casnatid the
front element has scratches. Still, the view through it iseggood. It is as sharp as a prettier one
| borrowed.

72/4.5 Micro Tessarin 34 mm threadsold]. A modern one in stainless barrel. Reversed
Tessar. Usable, but not a keeper at 2:1 or 4:1.

And another, engraved “Macro,” not “Micro Tessar,” boughad@amera show for resale. Also
a reversed Tessar. And another Micro Tessar, also boughtahara show for resale, traded for
some lens boards. Haven't sold “Macro” yet.

75/3.5 Boyer Saphir Bin LTM. Stops to f/22. | got this lens, which is rated highly the
French, hoping it would be useful for photomacrography. diswery inexpensive, always an
inducement to gamble. Wide open and at /5.6 it is worse memlinbrmally than the 75/4.5
Tominon at 2:1 and 4:1. Itis, however, quite good from f/11/2@ between 1:8 and 1:1; not quite
as good in that range as the 100 Neupolar or 4” Pro Raptagrkibtin the 80/5.6 Minolta. Very
usable up to 1:1, not usable much above 1:1.

75/4 Rodenstock Apo Rodagon DM 1:1n LTM [sold]. Bought at the urging of Vivek lyer,
who insists it is one of the best lenses made. This is pos$ibtet doesn’t cover 2x3.

75/4.5 Enlarging Ektar. Stops to f/22. This lens is recommended highly for photawgc
raphy in Kodak Publication N-12B. Not tried yet. A gift fromwék lyer.

And another, bought at a camera show because it was so pneltisoanexpensive. Sold this
one to, believe it or not, Vivek lyer.

75/4.5 Tominonin #1 threadsold]. On the MP-4 it gives magnifications from 2x to 4x. |
have two, have tried one at normal distances to see if couldsbd as a wide angle lens on 2%
x 3. Users of 2x3 Graphics would be delighted to have a $2% waijle lens. At infinity and
f/16 it illuminates the frame but image quality is terriblemention it here mainly to point out its
unsuitability for use as a wide angle lens. On test 1, it idblesanot great, at 4:1, better at /5.6
than wide open, and in my opinion not usable at 2:1. A siméaslin Copal #0 press, rather than
in front of a Copal 1, was sold for the Polaroid CU-5. A few pledpave reported on photo.net that
it covers 2x3 at infinity and produces good image quality. €st 2, both of mine were middling.

75/4.5 Comparonin Prontor Press #00 shutter. Stops to f/22. This tessardyfsging lens
was on a Sirchie Fingerprint Laboratories fingerprint cantleat shot 4x5. Sirchie sells equipment,
including cameras and fingerprint powder, to law enforceragancies. | bought it not for the lens,
which should perform well as a macro lens, but for the shuffée price was right even though
the shutter needs to be cleaned.

37/1.9 Oscillo-Paragon 10.85xin llex Universal #3 shutter. Stops to f/16. Extracted from
a Tektronix C-27 oscilloscope camera. The cells are finepapghts. | bought the lens for its
shutter.

80/5.6 C.E. Minolta Rokkor-X in LTM [sold]. A highly regarded six element enlarging lens
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for 2% x 24, Stops to f/45. | got it for close-up photographynaignifications from 1:4 to 1:1.
It isn't bad from f/11 to /22, but the 100/6.3 Neupolar, 46/&nlarging Pro Raptar, and 75/3.5
Saphir B are better.

85/3.5 Boyer Saphir Bin LTM. Stops to f/22. Another of the bundle of enlarging leashat
came with my second 40/4.5 Luminar. Untried, probably widluch the same as the 75/3.5
Saphir B.

90/6.3 Zeiss Jena Mn 26.5 mm threadsold]. Bought from an internet vendor. Sort of a
reversed tessar; “sort of” because the diaphragm is bettheenvo single elements, not between
the pair of singlets and the cemented pair as in most tes§aesdiaphragm scale seems to indicate
the aperture’s diameter in mm; the smallest number is 1esponding to f/90. According to
Charlie Barringer, “M” stands for Mikrotar. Doesn’t covex2at infinity. A good lens, in the
same class as the 100/6.3 Luminar and Neupolar.

5.2.3 4”"to6-1/2” (100 mm to 160 mm)

100/5.6 Componon-Sn M32.5x0.5[sold]. Bought because the price was right and it is
supposed to be a better lens than that 105/5.6 Componon lighbdess than a month earlier.
Both lenses were bought in the hope that at least one wouldbeé gnough to use close up and
easier to use with flash than my 100 Neupolar and 4”/5.6 Emgigro Raptar. In the end | broke
down and had SKGrimes make an adapter for front-mountingtharging Pro Raptar on a #1. |
should have done that sooner and not bothered with othemgamddenses.

100/6.3 Neupolar Stopsto f/20. I've bought three: one early, uncoated, at®, Ilcoated, and
have sold the uncoated one and one of the coated ones. Reodedn@ange of magnifications
unknown. A reversed Tessar. The diaphragm scale indidageapterture’s diameter in mm; the
smallest number is 5, corresponds to f/20. It screws into gi&hn SKGrimes adapter; to get
magnifications much above 1:1 | put the same string of adajptadl extension tubes | use for the
Tominons between lens and shutter.

| use my first late one out-and-about with my Speed on tripadth Wacusing rail. Stopped
down to f/11 or smaller it forms a good but vignetted imagenéhity; it would do well on 2¥4 x
2%. A 101/4.5 Ektar is therefore a better choice for gendnatggraphy, but for close-up work
the Neupolar is great. Itis the bestlens | have from 1:8 taal 111 to f/20 and wide open from
1:1to 4:1. On my Graphics it can be used from 1:8 to around Ziie second late one, whose
serial number is over 35,000 higher than the first's, shootgal as the first.

100/6.3 Luminar [sold]. Recommended range of magnifications 0.8x - 8x, covers 4xdsac
the range. Another flea market (camera show) find, not badgeehihar.” The vendor didn't
know what it was nor did the other people who walked by hisgatBargains will probably exist
as long as ignorance. This one has problems. It was kept iastipbag that seems to have
worn a spot in the front element's coating. I've shot it agfaimy coated 100/6.3 Neupolar. The
Neupolar is much better, so | never sent the Luminar out teebeated or had an adapter to #1
shutter made for it. In fact, my 100 Luminar is terrible; indabe focused at 4:1. Comparison
with a borrowed 100/6.3 Luminar known to be good makes itrdlleat mine has bad problems.
The good one, though, isn't quite up to the Neupolar. Thisexpected.

4"/5.6 Enlarging Pro Raptar. Stops to f/32. 6/4 plasmat type |[10]. | got this lens from an
internet vendor with Ken Ruth’s advice in mind and becausel6%/5.6 Pro Raptar is so good. |
initially bodged it onto a #1; the result was ugly, but morartlgood enough for light use. More
recently I've had a proper mount adapter made. From 1:1 tat is8/ery good indeed from f/11
to f/22. From 1:1 to 4:1 it is nearly as good wide open as the N@0polar. At f/16 at normal
distances it forms an image but my 101/4.5 Ektar is much beftee 100 Neupolar is a treasure
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Figure 6: Great and bad macro lenses: the 100/6.3 Neupofrearsadapter to #1 shutter made by
Steve Grimes. The 35/4 Eurygon will screw into the front ofla #

not to be parted with but the 4"/5.6 Enlarging Pro Raptar ésléms | use for close-up work in the
field. Ease-of-use is very important.

105/4.5 Comparonin #0 Copal Press. Stops to f/32. Tessar type enlarging leeiss made
in 1978. Bought for the shutter. And then | read Schneidexgaganda, which claims that the
Comparon gives better image quality enlarging from 2x toB2 (o 1:6 taking) than Componon
and Componon-S. So much for the 100/5.6 Componon-S and .B0G&mponon | already had.
For use above 1:1, the cells can be swapped front to back ishiliger. As expected, shoots well
close up, but the enlarging Pro Raptar is better. Even sa't beng myself to toss the glass and
find another lens for the shutter.

And another in cock-and-shoot Copal 0. Aperture scale nidireéed. Lens made in 1976.
Also bought for the shutter. Both 105 Comparons came frowh&rmug shot cameras.

105/5.6 Schneider Componoin barrel. Stops to f/32. 6/4 plasmat[10] type enlarginglen
Bought at a camera show to satisfy curiosity. There have by discussions in photography
forums on the wisdom of using enlarging lenses as takingelensThe consensus is that Com-
ponons work quite well as taking lenses. [I've verified tha&t tells go properly into my spare
Synchro Compur #0. Not good enough closeup to replace my6I®0Bfeupolar and 47/5.6 En-
larging Pro Raptar. Not good enough to replace my 101/4.arEktd 47°/2 Taylor Hobson at
distance.

105/5.6 EI-Nikkor in M39x1. Stops to f/45. 6/4 plasméat ]10] type. Bought a fewelse
after the 100/5.6 Componon-S because the price was righthariel-Nikkor is much easier to use
reversed than either it or the 105/5.6 Componon. As with threyngoal was to shoot not far from
1:1 more easily than can be done with 100 Neupolar or 4” Emigr§ro Raptar. The Enlarging
Pro Raptar is better.

105/4.5 D.O.Industriesin Copal #0 Press shutter. Stops to f/32. This tessar typerade
for an unknown application (taking? enlarging? Either isgible.) was on a Sirchie Fingerprint
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Figure 7: Two Comparons: Schneider's Comparons are ealigi{enars optimized for relatively
small enlargements, perform very well as macro lenses. [Caed cheerful.

Laboratories identification ( mug shot ) camera. D. O. Indestis a successor to Elgeet, made
lenses in Rochester and imported them from Japan. D.O.ldo@s business as Navitar. This lens
may have been made in Rochester; it is not marked Made in Japanght it for the shutter.

135/4.5 Tominonin #1 threadsold]. Tessar type. Works from 1x-3x on the MP-4. Polaroid’s
recommended magnifications for the MP-4 Tominons are, mioasly, exactly the magnifications
attainable with them on a standard MP-4. | got it with an MPydteer when | needed a shutter;
the package was too inexpensive to pass up just becausetheds included. I've never shot it
close up because the 100/6.3 Neupolar does what | need.oRodscribes the 135/4.5 Tominon
as a general purpose lens. I've shot it at normal distanckda@nit like the results it gives; much
less sharp than the 101/4.5 Ektar. Bought from an internedme

I've since got another, later sold, as part of a package frBaye Looking through both at the
USAF 1951 target on glass at 1:2 made it clear that not all orms were created equal.

135/4.5 Boyer Saphir Bin 45 mm thread. Another of the enlarging lenses that canmie nwt
second 40/4.5 Luminar. Terrible at distance regardlespeitare. At 1:2, second-best of my ~
135 mm lenses suitable for closeup work, very usable.

135/5.6 Enlarging Pro Raptar. Stops to f/32. Another Wollensak 6/4 plasmatl[10] type
enlarging lens. A gift from Vivek lyer. The best of my ™ 135 mmmécro” lenses. Better at
distance than the 135/4.5 Boyer, almost usable.

And another, bought at a low price because the first one’shdagm is very stiff. Replacing
the lens cost less than repairing it.

138/4.5 Graphic Raptarin unknown thread. Stops to f/32. A tessar type bought becthes
price was right and because there are two reports on Usaxiat works well as a macro lens. At
1:2, as good as my better 135/4.5 Tominon. Usable, not the bekave no idea of its intended
use. Richard Knoppow has commented on Usenet that GraplptaiRaare simply rebadged
enlarging Raptars and not very good. He’s reported thagsdldr type Raptars suffer severe coma,
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an aberration that is worst at the edges of the field and thmbeareduced by stopping down.
Closeup photography uses only the center of the image, sdetié’ coma, if present, should not
be a major problem.

150/5.6 Comparonin barrel. Stops to f/45. Another tessar type enlarging,ld@ight
because I'm happy with how the 105/4.5 Comparon shoots acalise the price was very, very
right. Not tried yet.

6 3/8” (162 mm)/5.6 Enlarging Pro Raptarin barrel. Stops to f/32. One more Wollensak
6/4 plasmat([10] type enlarging lens. Bought at a camera $lemause the price was very right.
Not tried yet.

5.3 Other enlarging lenses for photomacrography

In addition to the lenses mentioned above I've tried a 3Bgifatondsold] and a 60/4.5 Dallmeyer
at magnifications above 1:1. | found the Spiratone completetsable and the Dallmeyer worse
than the roughly equivalent Tominons. Ken Ruth's advicevitbstanding, I've stopped trying
enlarging lenses for high magnification work. Short ones'aigractical for work on a Speed
Graphic at magnifications below 1:1. Lenses around 100 mrprateably best for working below
1:1 with a 2x3 camera.

5.4 Which macro lenses should | use on my Graphics?

It depends on magnification and desired working aperturandReber that usable magnification
is limited by extension. With the Speed and a #1 shutter, lamamt on no more than 300 mm
without vignetting.

As a practical matter, the 90/6.3 Mikrotar, 100/6.3 Neupaad 4"/5.6 Enlarging Pro Raptar
are as good as any of my shorter lenses at magnifications fi®to 2:1. At those magnifications
at f/11 to /22 with TMX or EPP, these three give the same tesad the shorter lensasd better
working distance. The Neupolar is ever so slightly the Hagtthe Enlarging Pro Raptar is much
easier to use. End of that discussion. From 2:1 to 4:1 thesede5/2.8 AIS MicroNikkor at f/4
is my best lens, but the 63/4.5 Luminar is somewhat easies¢o trrom 4.1 to 6.6:1, my 40/4.5
Luminar wide open is probably it. From there to 11:1, the reed 25/1.9 Cine Ektar Il at f/2.8
is the lens to use; the 25/3.5 Luminar is, however, easigatek with and to use. From there to
16.5:1 the 17/4 Tominon (that | no longer have) wide open i€Getting higher magnifications on
a 2x3 Graphic doesn’'t seem practical; in the field, aroundsitide practical limit.

6 Lenses useful out-and-about at normal distances

6.1 Testing, manufacturers, process lenses and military splus
6.1.1 Testing?

| check my lenses out informally but not that subjectivelyy tdst target is a patch of lawn about
thirty feet from the camera, sometimes my back fence. | sttwn at the apertures at which |
expect to use a lens, f/11, f16, and sometimes f/22. | rasekon how well they separate blades
of grass or show wood grain in the fence and, especially fog lenes, how well they resolve the
blades’ structure.
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| try long lenses out by photographing the stop sign at theafmdy street, somewhat more
than 200 m from my shooting position. There is a “Childrenyilg”’ sign about 15 m from the
stop sign. | check the image of the stop sign to see how sheagoges and lettering are and check
the “Children Playing” sign for legibility of text. My goaskito identify lenses that perform poorly
at distance. The long lenses | get for my Graphics all havehnmuore coverage than my little
2x3 cameras can use, so | hang them in front of a Nikon formgstnd shoot on EB or EPP. This
economizes on film and processing, still allows comparidahelenses’ central resolution.

My test procedures are not substitutes for formal resatuisting but are informative. Their
results are repeatable and allow me to sort lenses into “goodigh” and “not good enough.”
Their goal is not to determine which lens is in any sense besto help me decide which lenses
not to use.

6.1.2 Manufacturers?

The modern LF lenses most commonly on offer seem to have bada by just four manufactur-
ers, in alphabetical order Fuji, Nikon, Rodenstock, anch®aker. Most of the lenses I've acquired
were made by other manufacturers. The big four’s lenseseasegood, well-known, and there-
fore in high demand. This is true even of their process lemsasy of which are expensive to put
in shutter. [I've tried to buy relatively inexpensive lensggyood quality, therefore have sought
lenses that are, for whatever reason, undervalued.

6.1.3 Process lenses?

Many of my longer lenses are relatively slow process or cepgés. Since | normally shoot at
apertures no larger than f/11, process lenses’ small maxiapertures are no handicap. They
are usually offered in barrel and few will easily go into gkws. For this reason they're often
guite inexpensive even though good. For use on my 2x3 camioed mounting on a small
inexpensive shutter is practical; on larger formats, thptigs may not work because of vignetting
by the shutter.

6.1.4 Military surplus?

Some of the very good lenses that were used on little-knoviitanyi mainly aerial, cameras can
be adapted to 2x3 Graphics. I've bought ten or so, of whichel fuse; all were great values.

Longer lenses for aerial cameras, though, are usually tg@mbiong or heavy to work on my

little cameras. Two of the attractive shorter ones | boughted out to be unusable on my little
Graphics because their barrels are too large to clear tiné $tandard and their back focus’ too
short to allow the lenses to be mounted entirely in front efléns board.

6.2 Description of lenses
6.2.1 1-3/8”to 3-3/4” (35 mm to 95 mm)

35/4.5 Apo Grandagonin Copal #0. Bought used from an internet vendor. The lensnmsou
on the Century and focuses through infinity on it. Mountingguires removing the rear cell and
reattaching it from the rear.

2x3 Ektachromes shot with it show less darkening in the asrtiegan I'd expected. Others
may disagree, but | find it quite usable without a center fiéso not quite as sharp as I'd hoped.
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After having had prints made from several Ektachromes shibtity | bought a used center filter.
The Ektachromes showed good detail to the corners, but ihiepcouldn’t cope with the reduced
illumination.

Figure 8: The shortest lens that covers 2x3: So far, the 3%po Grandagon is the shortest
commercially available lens that covers 2x3. Its only cottpeis the 38/5.6 Super Angulon XL.

38/4.5 Zeiss Biogonn Copal #0. Bought from an internet vendor who had an ex-RAG.A
F135 camera that held a pair of 38 Biogons in inoperable sadeactuated shutters. The F135
uses 5” film, has forward motion control and autoexposure;ttvo shutters fire alternately, i.e.,
even though it has two lenses itmot a stereo camera. It was used on several aircraft types,
including Nimrod, Harrier, Jaguar, and F4 Phantom.

The late Steve Grimes charged $500 for putting one of my tvag@&ms in a new Copal #0. As
mounted, it stops to f/32; the Hasselblad version stopswnii22. Mine covers an 84 mm circle
So it vignettes on 2%4" x 3¥4" but nearly fills 2%" x 2%4". It goesrag Century from the front --
the rear cell is small enough to clear the front standardd-facuses easily to infinity. It doesn't
make infinity on my 2x3 Speed. The kit -- Century Graphic, Jearsd Adapt-A-Roll 620 -- cost
much less than the least expensive Hasselblad SWC and isuseitd. | recovered some of my
outlay by selling the second lens of the pair.

Using my Biogon on the Century is slightly problematic. Tlkad makes infinity with the
front standard on the inner bed rails. With the front staddar the inner rails, it is difficult to
avoid unintended swing without a “chinaman” (see discussib4”/2.0 Taylor Hobson below).
SKGrimes made one to fit my Century; the chinaman Fred Lustiderfor my Speed won't do
because the Century’s bed rails are narrower than the $peed’

The 38 Biogon has a wonderful reputation that it fully dessrvl couldn’t make myself use
any other lens for two months after it came back from SKGrimiégook a truly horrible shot
of the Mono Lake basin, all foreground and atmospheric hzbring me back to earth. At the
moment, subject to change, the 35 Apo Grandagon has displaee38 Biogon from my travel
kit. The Apo Grandagon puts useful image in the corners, thgdh puts darkness.
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Figure 9: A pair of 38 Biogons with an RAF lens cap: My 38 Biog@ame in AGI F135 shutters,

which are actuated by a pair of solenoids that extend whergeeel, one to open the shutter and
the other to close it. The little yellow lens cap fits the F1BEGt&er’s barrel; someone in the RAF
has a sense of humor. My 38 Biogon in Copal #0 uses custom &assfiont and rear, courtesy of

the late Steve Grimes.

22



1.757/2.8 Elcan Stops to f/22. Bought from Vinten’s former Engineering Mger’s son.

He offered a Vinten F95 aerial camera with 98/1.4 FalconaeBay and indicated in his listing
that he had more F95 parts and lenses to sell. |inquired, seissed, and now | have it. The
rear of its barrel is stepped; its rear section is 47 mm in di@mand 32 mm long. Itjust clears the
2x3 Pacemaker Graphic front standard’s lens throat. Baolsfts approximately 50 mm. Since
my 2x3 Speed’s minimum flange-to-film distance is 2 7/16” (G2 )ythis lens will easily focus to
infinity on the camera. | believe it is the shortest lens tlzat be used on a 2x3 Speed. It like
my other two ex-F95 Elcans (see below), can be used on a 4&dSpeaphic.
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Figure 10: Two ridiculous wide angle aerial lenses: The Y28 Elcan covers 6x6, isn't compet-
itive with the 38/4.5 Biogon, which also covers 6x6, or théxg Super Angulon, which covers
2x3. The 100/5.6 S.F.0.M. was made to cover 114 mm x 114 mm dimg"is normal, not wide,
on 2x3.

This lens was in use as early as 1965.
http://www.pinetreeline.org/metz/otherml/otherm1mth reports that 1 Wing, RCAF received
one for field trials in October, 1965. According to
http://www.dfrc.nasa.gov/Research/AirSci/ER-2/higiiotm/, these lenses flew on U-2c aircraft in
1971-2 “to acquire small scale, low resolution, multispgigbhotography over selected represen-
tative ecosystems to simulate the Return Beam Vidicon (Ri#a system which would be aboard
the future Earth Resources Technology Satellite (ERTS¢kati).”

The Vade Mecum says “It covers 6x7 very well, is sharp andresty but does not cover the
whole of 6x9 format. It is a really desirable item and the ortecl is easy to reuse.” Mine
illuminates an 87 mm circle, i.e., not quite 6x7, with a sheampoff. The image, however, gets
very dim a few mm inside the cutoff. Not quite a 6x7 lens, st8hble on 6x9 when losing the
corners can be tolerated. On the whole, | prefer my 47/5.@6Apgulon, which covers all of
6x9.

47/5.6 Schneider Super Angulornn #00 Prontor Press. Stops to f/22. An early one, single-
coated. Makes infinity on my Century, not on my Speed. Itstehattop speed is 1/125, so using
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large apertures outside requires an ND filter. Setting ituphe Century requires a chinaman. A
well-known lens of very high quality.

-

!

Figure 11: Wide angle aerial lenses on their boards: ThenEka retrofocus lens, can be used
on a 2x3 Speed Graphic because of that and its mechanicghdée S.F.O.M. is of "normal”
construction, neither retrofocus nor telephoto, and jusies infinity on a 2x3 Speed Graphic.

Mine came from a Shackman Automatic Dial Recording CamefaacBman’s current owner,
the Unitek Group, informed me that “the camera was used byRthal Navy for recording the
results of gunnery practice by photographing a panel osdiatl the camera was linked electrically
to the firing of the guns. The camera was fixed to a bulkheadtdbmetres from the panel, hence
the wide-angle lens. When the camera was first produceddiaiHaallmeyer lens and specially
made film spools, which had to be returned to llford Photogi@jor re-loading. When this
service was discontinued by liford, the cameras were mabibeaccept standard 220 roll-film,
but as the film is advanced by rotation of the take-up spoghr@pmately the first 8 frames
overlapped, but the frame spacing on the rest of the film gifdincreased to give full-frame
negatives. Around the same time, an expensive new Pronitieskvith Schneider Super-Angulon
Lens was fitted.”

58/5.6 Rodenstock Grandagonn #00 Synchro Compur. Stops to f/32. Graflex XL lens.
Both cells have, unfortunately, separations in the inneacinfy the diaphragm -- group. In the
rear cell, they show as silvery spots with no connection édalements’ periphery. In the front
cell, they show as an irregular silvery rim that goes all efway around the elements. Rodenstock
lenses of its era (s/n 5 664 858, probably made in 1964) wemeio separations.

The lens came set up for a Graflex XL, i.e., in a shutter with slole release socket, no “T”
setting, and no press focus. The rear cell, 51 mm in diameébes not clear the 2x3 Pacemaker
Graphic front standard but can be inserted from the rear. |&tgewill focus to infinity on a 2x3
Pacemaker Speed Graphic. It was a gift for which | was askepdygostage and a token fee.

After mounting it quite poorly and taking some trial shotshwit, | had it put it on a lens board
so | could give it a fairer trial. The results were promisingegh to justify having a spare #00
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Figure 12: How the Elcan is held to its board: I'd originaliyended to glue the Elcan to its board.
Adam Dau of SKGrimes, to whom all credit is due, persuadedimaed clamp would be better.
The clamp is held to the board by a screw that passes throedbotird from the front.

SRR

Figure 13: More wide angle lenses for 2x3: 47/5.6 Super Amigub8/5.6 Grandagon, 60/5.6
Hexanon, and 65/8 llex. All very usable.
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Synchro Compur rescaled and the lens’ cells putinit. Thizetable to use a locking cable release
with the “B” setting for focusing. The XL's focusing mountdarporates a cable release socket,
so there’s no need for one in the shutter. And since the XL angefinder camera there’s no need
for a “T” speed or press focus.

60/5.6 Hexanorto fit Koni- and Rapid-Omega 6x7 cameras. In Copal #0 shugpeeds B, 1,
Y%, ..., 1/500, stops to f/32. The front cell has a very useifidgral sliding lens hood. Bought in a
junk shop.

Lenses for the Koni-Omega can't easily be used on other asri@cause their shutters are
fired by the Koni-Omega body. The release lever protrudes tiee rear of the shutter, connects
to a linkage in the body. Their shutters have neither an aduesrelease lever nor provision for
a cable release. Their cells have to be put in a conventidhshdtter before they can be used on
any camera but a Koni-Omega.

Reshuttering the the 60/5.6’s cells seemed problematice réar cell barely clears the di-
aphragm, the front cell barely clears the shutter. | triesrmar cell in a #0 Synchro Compur P
and a #0 Copal that were on hand, convinced myself that thiecedlehit their diaphragms. Greg
Weber, a specialist repairer of Konica cameras and lenslelsite that the threads at the rear of
the 60/5.6 Hexanon'’s shutter are not cut as deep as usualcadinit be true since the rear cell has
a step that butts against the rear of the shutter tube whewedrall the way in.

Dean Williams overhauled a #0 Synchro Compur for me and atkethe Hexanon's fit in it.
He reported that the lens fit properly and that its nativetehnig a perfectly normal Copal 0. He’s
right; the lens fits the Synchro Compur. While Dean had mymgent | acquired another Copal
0; the lens fits it too.

My misconception is not new. See a discussion at
http://nelsonfoto.com/SMF/index.php/topic,5457 .thlthat doesn't give full detail. The problem
there may be due to differences between the diaphragm’sqosi press (self-cocking) and cock-
and-shoot shutters.

This problem, real or not, and the similar one | had with mgttmy 65/8 llex’s cells in a new
shutter (see below) make clear the importance of checkihggacing or, equivalently, the lens’
total length when moving cells from one shutter to anothdthdugh there are standard shutter
sizes there are no standards for cells’ positions in shutter

Another difficulty: the front cell's barrel obscures theritamf a Synchro Compur, making it
nearly impossible to read the speed and aperture settiriger fenses for the K-O (58/5.6, 90/3.5,
135/4.5, 180/4.5) all have the fat front cell problem. Thiigon is a shutter whose aperture and
speed scales are on its side; this is why | bought that Copal@h came from an on-line auction
(not eBay) at an absurdly low price.

The 60/5.6 has six elements in four groups in the same layahiesoriginal f/8 Super Angulon.
For a cross-section, see p. 15 of
http://www.cameramanuals.org/prof_pdi/koni-omegaidapdf. It is only superficially similar to
the 58/5.6 Hexanon/Omegon later made for Koni- and Rapiggantameras, which has eight
elements in four groups, rather like the /5.6 Super AngulBor a cross-section, see p. 20 of
http://www.cameramanuals.org/prof_pdf/rapid_ome@®-200.pcf.

Chris Perez’ tests - http://www.hevanet.com/cperez/Mstiig.html — of three examples of
the 58/5.6 Hexanon show it to be a very fine lens that probabers 2x3. | suspected the 60/5.6
would also work on 2x3. The first test of this hope was to putddlés in a #0 (diaphragm fully
open); the lens focuses to infinity on a 2x3 Pacemaker Spesguhigrwith the front standard inside
the box.

First test shots with the 60/5.6 were inconclusive. Coasity underexposed and hard to read,
possibly misfocused as well. A second series of test shossmech better. When the first test
shots are poor, suspect the operator, not the lens, antl retes
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The 60/5.6 Hexanon is a little better than the 65/8 llex armbiters 6x9. Coverage still un-
known, but enough for shooting 2x3 without movements.

60/14 SOM Berthiot Périgraphe Vlain barrel, with wheel stops, also called rotary disk stops.
| bought it in a Charlie Barringer moment from a vendor wheeddfl it and a 90/14 Périgraphe
on leboncoin.com and ebay.fr's petites annonces. The @htted me and | had to have it. I've
wanted such a lens since | tried out Charlie’s 62/18 Protar 8eseeing the little Périgraphe’s
picture crystallized the desire. By P-H Pont’s Berthiotatology, probably made in 1951.

Henri Gaud has posted a page from a 1912 Etablissementgp@Hitanty catalogue
—http//itnichromie.free.tr/trichromie/index.php?post/2001/2 //PERIGRAPHE — listing f/14 and
/6.8 Lacour-Berthiot Périgraphes. It says that both amvedible, claims that the f/14s cover
115° and the f/6.8s cover 95°. f/14s were offered in focagtha of 45, 60, 75, 90, 120, 135,
150, 200, 250, 300, 350, 400, 450, and 500 mm. Recommendedt®iat /25 are consistently
between 100° and 110° without movements. If | ever come aa@atb/14 Périgraphe | may have
another Charlie moment.

The 1912 coverage estimates may be inflated. An undated SOMi@&ecatalog published
between the wars
(see http’/www.collection-apparells.ir/accesnotices/htm&lirepertoire?repert=som_Dberthiot
&marque=SomY%20berthiot
&modele=Catalogue&PHPSESSID=333965b3c0b5e4652cHiid#»215d ) says that f/14 Péri-
graphes cover 106°, illuminate 112°. | have a SOM Berthiochure from, probably, the late
1940s that claims 100° for the 90/14 Périgraphe Vla and doe&mtion convertibility; in it SOM
Berthiot’s convertible Dagor type is the Eurygraphe. Geergaloire has sent me undated data
from Berthiot, probably published between the wars, thed alaims 100° for f/14 Périgraphes.
Coverage is a sometime thing.

My little Périgraphe is somewhat of a poisoned gift. It is &wrt to focus to infinity on a
2x3 Pacemaker Speed Graphic when mounted on the standaadenstboard. A fragile wooden
recessed board is possible. The lens focused through yndini& crude prototype. The Pacemaker
Speed’s limited range of slow timed speeds 1/50, 1/30 isghrew very constraining.

The lens makes infinity on a Century Graphic with nearly 25 rarsgare but needs a shutter.
It is too large to be stuffed into the front of a Compur/Copadhntor #1 but can be mounted
completely in front of one. Unfortunately a #1 shutter’'srrede hides the exit pupil from 2x3’s
corners. The Périgraphe screws into the front of an Ilex #3ri®chanical vignetting by the rear
tube is a problem. The least costly way to use it with a usefagje of timed shutter speeds is to
sacrifice an llex #3; cut off most of the shutter’s rear tult&ch it to the board, and screw the lens
into it.

Adam Dau of SKGrimes has advised me very strongly againsigugiue to hold a shutter
to a board, much prefers drilling holes in the shutter bodit san be held to the board by small
screws. His approach’s only drawback is cost; the shuttetdiae disassembled completely before
the holes can be drilled safely.

As things turned out, the llex #3 | extracted from a Tektro@#7 oscilloscope camera had a
diaphragm that opened to only 28 mm full aperture should b& B4n — so it had to be removed.
Extracting it required dismantling the shutter, so Adam s@eared the discomfort of knowing that
someone had glued a shutter to a lens board.

The result is a tight fit on a Century Graphic. The lens makésiip with millimeters to
spare. The shutter is considerably larger than the boarentlis on the camera the front standard
can’t be unlatched. To mount the lens on the camera, onelpaifsant standard in approximately
the right place as far back as possible on the inner railsriecband then tightens the latch and
attaches the board with shutter and lens.

The lens mounting threads are approximately the diametbedashutter’s threads. The pitches
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Figure 14: How to attach a mutilated llex 3 to a 2x3 Pacemakard The shutter’s rear tube has
been cut off so the usual way of holding a shutter to a boardetaaning ring that screws on to
the shutter s rear tube — is impossible. Screws that go thrthegboard and into the shutter do the

job.
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Figure 15: Small lens, large shutter. The 60/14 Périgrapheiny lens whose barrel can be stuffed
into an llex #3 shutter. The shutter will just fit a Century @ec.
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differ considerably. Simply inserting the lens into therfrof the shutter and turning until it can’t
be turned more leaves it insecurely in place. A bit of darkndape (black masking tape) inside
the shutter gives the lens threads something to bite andsrfakenore secure attachment. Mr.
Barringer would have approved.

I've shot my 60/14 Périgraphe against my 60/5.6 Konica Hergex-Koni-Omega). At f/16
and /22 the Périgraphe is noticeably better. | now undedstehy David Goldfarb, who uses a
120/14 on 8x10, and Chauncey Walden, who uses a 75/14 on #xSpanthusiastic about their
Périgraphes.

65/6.8 Raptarin RapaxXsold]. This was the standard shortest lens for Century and 2x3 ©€row
Graphics. It will not focus to infinity on a 2x3 Speed Graphié4 double Gauss type. | never got
a satisfactorily sharp shot with mine, replaced it as soohcasild. Mine may have been a bad
example. Bought from a dealer who advertised it in Shutggroagazine.

A 65/8 mysterylens received in an electric mystery shutter. Stops to f/ZBe only mark-
ings on the assembly are on the shutter, whose face platé¢ @ays Dynetics Inc Rochester NY
Syncnetic Model 20C." The aperture scale on the side of tbh#eshruns from f/8 to f/45. The
lens resembles a Super Angulon.

| didn't know who made it or what equipment it came from; Mr.irs said it was made by
llex, who made a 65/&cugon. That's probably what it is. It makes infinity on my 2x3 Speed
Graphic and is much sharper than the 65/6.8 Raptar thatléaeg.

Remounting it in a usable shutter shouldn’t have been tothctisanks to an inexpensive new
old stock #00 Compur Rapid shutter that turned up at justitiie time, but the shutter needed
an overhaul in addition to some light machining. The cellewed right in but the spacing was
wrong. All that work put costs up appreciably. Still less empive than buying a used 65/8 Super
Angulon or properly badged Acugon, but a lot dearer thandped. There were three sizes of
Acugons, 47, 65, and 90, all f/8 and badged Acugon, AcuVelewAcuWide, and llex-Caltar. All
have been spoken of highly on Usenet. I've seen a very sithdaitens in #1 llex Universal and
badged Wide Field Paragon offered on eBay.

75/2.8 Anastigmat,with no maker's name or serial number. Engraved “Anastigin2s8 /
75 Germany.” In M39x1, stops to f/32. A complete mystery. dSa$ an enlarging lens, which
seems unlikely. Unexpected lens design, essentially aaféssd with three singlets in front of
the diaphragm. Seems much like the Vade Mecum’s lens disggBm®004, described in text as a
50/2.8 Schneider S-Xenar; Sc 047 and Ste 023, neither Hesdan text. Vignettes on 2x3 at 40
feet.

3"/2 Elcan [sold]. Unmarked aperture scale. Ex Vinten F95. Bought with a 8’Rcan
from the internet vendor who earlier sold me a 67/1.9 DallereSuper Six and a 14”/5.6 Aviar.
Seems to cover at most 2% x 2%a.

The rear of its barrel is 61.5 mm in diameter, so will not passiagh my 2x3 Speed’s 48 mm x
48 mm lens throat. Back focus is approximately 50 mm and me&peninimum flange-to-film
distance is 2 7/16” (62 mm), so mounting the lens entirelyonf of the lens board is not practical.
The flange to end of barrel distance is approximately 53.5 nirhe lens can be used on a 4x5
Speed Graphic, whose minimum flange-to-film distance of 2 8 mm) is much shorter than
the lens’ flange-to-rear of barrel distance plus back focltsseemed a good opportunity, but |
can’'t use it.

76/2.8 Elgeet Militar. Bought because I've been curious about these things fdotap Its
glasses are tea-colored, its diaphragm is operated by aatisticks out through a slot in the side
of the barrel. There is no aperture scale. Seems to coverdde&n’t even illuminate 2x3 at
infinity.

This lens is somewhat of a puzzle. One of my friends boughta@fi&/2.8 Ektar, and a 76/2.8
General Scientific Finitar from Surplus Shack All three aredientical barrels. He understands
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that they came from a camera used on helicopters. I've seethoBdB-16 cameras offered on
eBay with Ektar, Finitar, and Miltar; apparently it shot 7@mfilm. My friend reports that his
three lenses are identical on the surface but that each hffisramt design. This is consistent with
USAF lens data sheets.

3"/4.5 Series Il Velostigmatin Rapax. This uncoated lens is a complete mystery. After |
bought it as new old stock still in the original box, | aske@dabit on
rec.photo.equipment.large-format. Richard Knoppow regabthat according to Wollensak it cov-
ers 2x3. I've seen Wollensak catalogs that claimed thatremeefor 3.57/4.5 Velostigmat Ser. |l
and Raptar Ser. I, but none that even mention a 3”, so pefdapsnoppow was mistaken. I've
put my 3” on an improvised board and shot it on the Speed ubmgamera’s focal plane shutter.
At /16 and /22 it indeed covered, i.e., the corners werelassas the center; uniformly soft
everywhere. Not as sharp as my 65/8 Acugon or 80/6.3 WF Bbtiamo worse than my 65/6.8
Raptar. Itis usable, but for me not worth the expense of lgawenshutter overhauled. Bought at
a camera show.

80/2.8 Planar, loose cells. Gift from Charlie Barringer. Normal lens fot66 5/4 double
Gauss typel[13]. These cells are waiting for a shutter. Thecell won't go into an ex-CU-5
Copal Press #1 or a Prontor Press #1 because it hits the dgaphoefore fully seated. It will go
into a cock and shoot Copal #1 and into a #1 Synchro Compur P.

F i

Figure 16: Two answers to the same question: fast normak$efts 6x6 from Schneider and
Zeiss.

80/2.8 Xenotarin Synchro Compur P #0. Stops to f/22. Bought at a camera sinovmal
lens for 6x6, 5/4 double Gauss type. Front and rear surfaagly scratched, shutter gummy. It
passes light and forms an image but the image in the GG withetiewide open is very bad.
Unusable at /8, severe veiling flare. Early one, later @8Xenotars are in #1 shutters. There
have been disagreements about whether an 80 Xenotar cos&rsSthneider doesn’t make this
claim and | don’t think mine is good for 2x3, but since the lseems to have been redesigned
perhaps a later one will cover. | bought it for the shutterichthas been resurrected.
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80/6.3 Wide Field Ektar in Flash Supermatic. Stops to f/32. This was the shortestiata
issue lens for 2x3 and 3x4 Speed Graphics. It is a well-knowchveell-respected four element
double Gauss type moderate wide angle (80°) lens. I've had fhe first, which I still use, was
bought through Compuserve’s Photoforum’s swap area. | Hotng second at a camera show
with resale in mind and have sold it.

Figure 17: The incomparable 80 mm Wide Field Ektar: The oagissue wide angle lens for 2x3
Graphics and a very good lens. Less coverage than, e.g.intilarsCooke Ser. VIIb from TTH
and Weitwinkel Aristostigmat from Meyer, but probably gher:

84/6.3 Krauss Tessaitn barrel, with focusing helical. Not coated. Bought out afiosity
from a vendor on eBay.fr. If anyone else had wanted it, I'denbgen outbid. Its aperture scale
runs 0,4 0,512 4 8 16. According to P-H Pont (Les Chiffres C3%° edition) [14], this is the
Congres 1889 scale and corresponds to /6.3, f/7, /10, /20, f/28, and f/40. Pont dates the
lens to between 1905 and 1910, most likely 1906, so this maybeldest lens. It probably came
from a Gaumont Stereo Spido that shot pairs on 6x13 plateaftanrmarket roll film back was
also available. Some Stereo Spidos fitted with 84/6.3 Tesdbawed one of the taking lenses to
be centered for taking panoramic shots, so these lensesaway @onsiderably more than 6x6.5.
The VM says that /6.3 Tessars cover 70°; if true, an 84 mmwethhsover 117 mm, way short of
6x13’s diagonal but comfortably more than needed for 2x3neéviovers 2x3 at f/11, is a bit soft
in the corners wide open.

3 11/327/6.3 B&L Zeiss Kodak Anastigmatin Compound, stops to f/32. Not coated. Not
clear when it was made, but probably pre-1916; the wordss&€odak Anastigmat” last appeared
in the 1915 Kodak catalog. Extracted from a Premo #12 thabtsh2)/s” x 3%". As purchased
the shutter worked, ran slow, and the piston tube wasn’tregcattached. In addition, the cells
wouldn’t unscrew and needed to be cleaned. CLAd by SKGrinBse lens’ serial number is
painted on the side of the rear cell, can be seen only by unsayehe cell from the shutter. Other
identification - maker, name, patent date and maximum afeeliut not focal length — is engraved
around the outside of the front cell.
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Tiny tiny lens; | have to use it, if onlpour épater les bourgeaidJnfortunately although in
tests it covered 2x3 from f/11, it isn’t very good; the 80/8\F Ektar is much better. For that
reason the little B&L will usually stay home.

Figure 18: Four ancient Tessars in ancient Compurs: Two.88/®oth made by B&L, and two
"five inchers" made by B&L and CZJ respectively. | use the 63)/intend to use the better of the
two 85s after its shutter has been overhauled.

A second later example of a very similar lens, also from a Br£t?2, also not coated, engraved
“85 mm Bausch & Lomb Tessar Series IIb” that was made afte519ts identification - focal
length, name, patent date, serial number - is engraved dnattiecell’s trim ring. The two lenses
are engraved with the same patent date but are not idenficalblder one’s front and rear elements
are larger than the newer one’s. I've tried to swap the negres’ cells into the older one’s shutter,
which isin good order. The rear cells interchange, the dtdet cell will go into the newer shutter,
but the newer front cell won't go into the older shutter.

The newer lens’ shutter works, runs slow. The two lenses raidentical tiny Compound
shutters whose serial numbers differ by about 10,400; theele serial numbers, however, differ
by about 775,000. B&L probably sold relatively few 85/6.33ars; all of the longer ones I've
seen in Compound were in larger shutters than the 85s.

The newer lens shoots much better - exposures timed with regdpfocal plane shutter, not
with the Compound it is in - than the older one. It is quite usadwven though worse than the
80 WF Ektar, so when | have the money I'll have its shutter baated. | should have tried both
lenses on the Speed before selecting one to have its Compwenigauled. Another instance of
“too soon old, too late smart.”

Premo #12s were also offered with 3%2” (89 mm) /4.5 Tessdrs Atost expensive option —and
with less expensive lenses as well. That the Premo #12 wedsasihl lenses shorter than normal
for 2x3 is surprising. Interestingly, the contemporary #ltdgraphic Kodak Special, which also
shot 2x3, was offered with 4 3/8” (110 mm) /6.3 Tessars buh\8i2” (89 mm) /4.5 Tessars.

90/6.8 Boyer Bérylin straight barrel without diaphragm. Convertible, a singgll is 160/13.
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Figure 19: The large devour the small: Compound shuttere wede in many sizes. The largest,
#5, is too big to attach directly to a 2x3 Pacemaker Grapims board.

| removed it from a Chevet Wild Endoscopographe, an endosagnera patented by CNRS
(the French National Research Centtbat takes six small circular images on a sheet of Polaroid
pack film. The lens cells are, as indicated in CEDIS-Boyechds techniques, direct fits in a
#00 shutter. SKGrimes engraved an aperture scale on one Bfomyor Press #00 shutters for it.
Bought because I've become interested, for no particugobyd reason, in Béryls. Or, if you will,
Dagors.

It shoots well but central image quality isn’'t quite up to d.M5 Ektar’'s. The Ektar is, how-
ever, worse in the corners.

95/2.8 Boyer Saphirin barrel, rear threads M39x1. The barrel stops to f/16. @dbte
Gauss type bought to see what it is and how well it will shootfer@d on eBay.fr as an enlarging
lens but made to be used as a taking lens. The cells go intolauttess Convertible lens, the rear
cell alone is 133/5.3. Eric Beltrando has one, tells me thabn't cover 2x3. | think mine does,
but not wide open, also that we have different minimum stesglfor image quality. I've put the
lens in a Prontor Press #1.

6.2.2 4"to4-3/4” (100 mm to 120 mm)

100/2.5 Uran-27in barrel. Mixed aperture scale, 2.5, 3.5, 6.3, 8, 11, 16. i&q&OI design,
1952; KOMZ, Kazan Optical-Mechanical Factory, see InduStabelow) lens for Zenit AFA-39
and RA-39 aerial cameras. These shot 70 x 80 mm on 80 mm filmpftesvvariety of MIG and
Sukhoi aircraft of east bloc air forces. An AFA-39 went infmase in 1957. Lens is bulky, fits in
a 3" cube. Not clear how to put cells in shutter; they are helithé barrel by radial setscrews that
seem to be glued in.

I've discussed this lens with another owner on photo.netrdgerted that his put such a fuzzy
image on the ground glass wide open that he never tried td.udéine isn’t that bad. The 1963
G.O.1. catalog says that the lens resolves 48 Ip/mm ceyptialll 8 I[p/mm at the corner wide open.
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Figure 20: Latest acquisition and its new home: That 90/@geB Béryl was extracted from a
Chevet Wild Endoscopographe. Itis in a plain barrel, so camded only at full aperture. The
cells, however, go directly into a #00 shutter. Before | camtlne lens I'll have to have the shutter’'s

aperture scaled for it.

Figure 21: Two rare fast normal lenses for 2x3: The 100/2.&8ntR27 and the TTH 4 Inch f/2
Anastigmat (2vax 2%4) were made for aerial cameras but candzears2x3 Speed Graphics. Both
cover 2x3, both are heavy, and neither is superior to goodesiéenses. But if one needs the
speed, there are few alternatives.
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Not, on the face of it, completely unusable.

Figure 22: Uran-27 mount adapter front: the adapter is heltheé lens board by four screws,
screws into the back of the lens

The lens has been put on board by SKGrimes and will focus afegrynm through infinity
on the Speed if the camera is set up carefully with the frarddrd as far back as possible. The
lens is more than sharp enough from /8 down, but in some dfetsteshots the ends of the frame
are vignetted. I've seen this with my 12"/4 TTH telephotark both problems on the bellows’
front frame.

100/5.6 S.F.O.Min barrel, serial number 59. | think it is uncoated, couldnistaken. No
S.F.O.M. chronology is available, but | believe it was madé¢hie early ‘50s. Société Francaise
d'Optique et Mécanique was a French manufacturer of oggimadls, including slide projectors,
lenses, aerial cameras and bombsights. S.F.O.M. was bbyd¥iatra, may still exist as a part
of EADS. 1 believe that the 100/5.6 S.F.O.M. was fitted to thieG.M. 680 and 681 and some
Omera (sez http://caea.free.ir/fr/coll/vautour2b.phprjal cameras. The lens is a Metrogon type,
covers at least 160 mm (114 x 114). Its weight makes me wontether 'Armée de I'Air flew
battleships. Mine came from a vendor on eBay.fr, was verypeasive. Its cone is not for a
S.F.O.M. 680/1.

| couldn’t extract it from its cone; getting it out requireennoving a deep red filter that was
jammed on. SKGrimes did that for me. Once it was out of the cboeuld see that the cone is
light alloy; the lens itself is quite heavy, ™ 750 g.

| eventually paid SKGrimes to mount the lens on a 2x3 Pacemiagard and engrave an
aperture scale on its barrel. It was originally deliverethvain aperture scale engraved on the lens
cone; in the cone, which is very wide, it won't fit on a 2x3 Graph As mounted, it focuses to
infinity on the Speed with a few mm to spare.

On 2x3 it is very usable. Not quite as sharp, perhaps, as & Blktar and it is much heavier,
larger, and in barrel. For these reasons I'll continue toausmaller lighter 100 mm lens in leaf
shutter and the S.F.O.M. will stay in the drawer.
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Figure 23: Uran-27 mount adapter rear: the adapter is heleetiens board by four screws, screws
into the back of the lens

Figure 24: Fast normal lenses on their boards: Lenses too fiass through a 2x3 Graphic’s front
standard must be mounted entirely in front of the lens boéhe& Uran-27 stands out a little - no
more than necessary - to allow room for the sliders that Hadbard to the front standard.
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Figure 25: 100/5.6 S.F.O.M. mount adapter: the lens scretosaistepped cup-shaped adapter that
is held to the lens board by a normal retaining ring

I’'m not sure how the 100/5.6 S.F.O.M. can be used on formagetdahan 2x3. Its back focus
is too short for it to be used to shoot, e.g., 6x12 mountedantfof a 4x5 Speed Graphic’s lens
board. Its barrel is, | think, too large - outside diametem&® - to pass through a 4x5 Speed’s
front standard. And | don’t see how it can be put in shutter.

100/6.3 Meyer Weitwinkel Aristostigmatin barrel. Stops to f/32. A coated lens made in the
late 1950s. 4/4 double Gauss. Very light. Cells won’t go enttandard shutter. /6.3 is certainly
for focusing, not for shooting. Not my sharpest ™ 4” lens frfrl down, but usable. There are
better normal lenses for 2x3, best used as a wide angle leasaoger format. Camera show find.

4"/2.0 Taylor Hobson Anastigmat (2%2" x 2%4"), stops to f/16. The Lens Collector's Vade
Mecum says it is "a high quality lens” used on Vinten F95 andflAg aerial cameras. Both
shoot 2¥4” x 2% on 70 mm film. Some models of F95 and Agiflite himrevard motion control.
My 47/2.0 came from an ex-RAF F95. The F95 could be handheldwas usually mounted
in reconnaissance pods attached to a variety of aircrafistypcluding Swift, Hunter, Buccaneer,
Canberra, Nimrod, F4 Phantom, F16, Harrier, Fiat G.91, agdidr. Both cameras were used
by many air forces. After Taylor Hobson stopped making lsrfee them, Vinten bought Elcan
lenses and the 38/4.5 Biogon for F95s, and AGI bought Zersekefor Agiflites.

| bought my 47/2.0 from an individual who advertised an F9Bneaa with two lenses on an
internet bulletin board run by Warton Parfitt. | intended se it as a fast normal lens on my 2x3
Speed. Mr. Grimes mounted it entirely in front of the boatdpcuses to infinity with the front
standard on the inner bed rails. It covers 2% x 3% wide operttingut in shutter doesn't appear
practical and anyway its rear cell won't clear a 2x3 GrapHidnt standard. Focusing at f/2 is
very easy thanks to the bright image and shallow depth of;fieldge quality is marginal wide
open, noticeably better by f/5.6. Mine wasn't very expeasiv

Setting up the camera’s rangefinder for it required an amfthlipart. There is room for only
one infinity stop on the inner bed rails, so to make it easy &the lens with the RF Fred Lustig
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Figure 26: Not really a normal lens for 2x3: covers 100°, adcw to Meyer propaganda. Use
f/6.3 to focus, shoot at f/11 or smaller.

made a spacer -- he calls it a chinaman -- that sits betweeinaiiestandard and a pair of stops
on the outer rails. One erects the stops, puts the spaceadn,gulls the front standard to it, then
mounts the lens on the front standard. This squares up thedtandard and positions the lens
properly for the RF.

A good lens; better than the 101 Ektar, especially in theasrbut much heavier. | rarely use
it because of its size and weight.

4’14.5 Aldis Anastigmat Uno in barrel, stops to f/32. Not coated. Bought to find out what it
is. Itis atriplet, apparently from an Ensign Autospeed oEasign Focal Plane Rollfilm Reflex,
later called Speed Reflex. The Autospeed is a 2 % x 3 ¥ foldimgpcawith a focal plane shutter.
The Focal Plane Rollfilm Reflex is, as its name indicates, aSX3. Both cameras seem to use
the same focal plane shutter. So Uno is a trade hame as wetlexsgn.

101/4.5 Ektar in Flash Supermatic. Stops to f/32. Uncoated. Bought at secarshow
with my 2x3 Speed. Graflex offered a range of normal lenses 248 Pacemaker Graphics. In
order of reputation, worst to best, these are: triplets, &gaflar and Graftar; 101/4.5 Optar, a
Wollensak-made tessar type; 101/4.5 Ektar, a Kodak tegsay and 105/3.7 Ektar, a Kodak Heliar
type. I've had two 105/3.7 Ektars, found that | preferredymes taken with the 101/4.5 Ektar that
came with my camera to pictures taken with them, and havetBelfirst. In any case, my 101/4.5
Ektar shoots so well that it is the standard against whichmgare my other lenses.

Another, coated, in broken Flash Supermatic. I've put i ite uncoated one’s shutter, don't
think it is quite as good. This one was a gift from Steve Hernamtompanied by a 2x3 Busch
Pressman that | later sold.

101/4.5 Optar in Graphex Bought on a 2x3 Pacemaker board at a camera show for less than

the going price for a board. | didn’t buy a lens, | bought a bved. Also a 101/4.5 Raptar in
Rapax, same lens in same shutter, with Wollensak’s tradesaather than Graflex’ trade names.
This one is on board, was on my second Crown when it came bagtetérom a friend who'd
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Figure 28: Mr. Lustig’s spacer in place: the spacer fits betw@e infinity stops and the front stan-
dard, keeps the front standard parallel to the film plane dodisithe rangefinder to be calibrated
for the lens.
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Figure 29: Mr. Lustig’s spacer, key details: the slot in thielale of the spacer prevents it from
interfering with the tab that locks the front standard in ¢katered position.

."‘.\ - 3
Figure 30: Mr. Lustig’s spacer, intended use: the spacemaade to allow the rangefinder to be
calibrated for the 4"/2.0 Taylor Hobson Anastigmat
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pressured me into giving him the camera. Another lens board.

Some posters an www.graflex.org swear by this lens, othgréirsaly that it isn’t up to the
101/4.5 Ektar. | have no opinion, don’t want to know, and mat¢o sell both of my 101/4.5
Wollensak lenses. | can use the boards, have more normakléms2x3 than makes sense.

103/4.5 Graftarin Century. Stops to f/32. The Century shutter was made byaishk, is a
press shutter. One, since sold, came with the Century Grajploiught at a camera show. | never
used it.

A second one also bought at a camera show. The dealer thoaiglatdselling a lens, | thought
| was buying a lensboard. I've tried it out; it is very compigg with my 101/4.5 Ektar from /11
down.

Figure 31: Original normal lenses for 2x3 Graphics: Thesdlae lenses that Graflex offered with
the cameras. In my experience the 103/4.5 Graftar, a tmpéete by Wollensak, is the best. Don’t
reject it without trying it.

105/2.8 ERA-7 In barrel, threaded M75x1. Stops to f/16. Made by the Kazatical-
Mechanical Factory (KOMZ). According to Eugene Kulikovt'slan original design made by
Professor Volosov, a famous Russian optician - six compisneifive groups, nonsymmetric anas-
tigmatic lens. These lenses were made in very small senésai@ rare even in Russia. ... Your
lens should be a very high-quality high-resolution prodess, dedicated for process work and de-
livering about 300 Ipm on 1:1000 mira contrast. It sharesiptecal design with its small relative
Era-6, but it's a specialty lens. The most probable formé&t%s though I'm not sure about it.”

I’'m not as sure as Zhenya is that my Era-7 is a scaled-up Erd{te Era-6 is a 50/1.5 that
covers 24 x 36, the -7 is f/2.8. He directed me to
http://www.zenit.istra.ru/catalog/lenseslist.ntmhish mentions a number of Era lenses. The
longer ones are all narrow angle.

Against this, Vivek lyer says “this monster is a >200 Ip/mmddwithin about 20mm circle).
Not color corrected” Vivek, however, has a 125/4 Era-12. Again, not simply asdalp Era-6
or-7.
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Figure 32: Era-7: pretty lens, very hard to use

Figure 33: Era-7b: its mounting threads are very far forngaadd its rear won'’t pass through a
2x3 Graphic’s front standard. A cup-shaped mount adaptebeamade for it but would be very
expensive.
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Vivek was at least partially correct. The lens doesn't coraarrio covering 2x3 at infinity;
6Xx6 at best. | see no inexpensive way to mount it for use on &myaameras.

105/3.5 Voigtlander Helomarin Compur Rapid. Stops to f/22. Uncoated triplet bought at a
camera show for the shutter. Probably ex-Bessa. Not tried.

105/3.7 Ektarin Flash Supermatifsold]. 5/3 Heliar type. Stopsto f/32. | bought this lens at
a camera show because it is supposed to be the best normaffemesl for 2x3 Graphics. It had a
considerably shorter flange-to-film distance than the 16 E4tar it was going to replace, so short
that on my Speed the front standard’s infinity position wagharhinge. This was unexpected but,
| later learned, correct. | usually shot it hand-held, wagenentirely satisfied with the results and
went back to using the 101/4.5. 1 sold the 105 because | wasinig it, have since decided that
perhaps | should have kept it.

This evil thought led to purchase of a 2x3 Crown Graphic with0&/3.7 at a camera show.
The price was very right. This example also gives worse intagdity than my uncoated 101/4.5.

105/5.6 Rodenstock Rodagon-Gn Prontor[sold]. 6/4 plasmat([10] type enlarging lens
intended for making murals (recommended range of enlargei®:1 — 40:1, optimized for 20:1).
Lent by Vivek lyer, who reports that it shoots very well at mfy. Didn’t work well for me, so |
returned it.

105/5.6 Boyer Saphir BXin barrel[returned to its owner with thanks]. 6/4 plasmat([10]
type sold for enlarging. Borrowed from Phillipe Cas to sew heell it shoots at distance. His
lens’ cells wouldn’t come out of the barrel; trying it wasadsy.

I've since got one of my own whose cells come out easily fromelleson eBay.fr. They go
rightinto a#1. Shoots quite well, as it should since it ig pusebadged Zircon. From /5.6 down
it is no worse than the 101/4.5 Ektar and 47/2.0 TTH, so I'véreel them. Convertible lens, the
rear cell alone is 178/12. One small problem with it; a 2x3gBre will mount a #1 shutter but
won’t close on one.

105/6.3 Leitmeyrin #0 Prontor Il. Stops to f/16. Uncoated. Classic four eletrdouble
Gauss WA. Shutter, a cock-and-shoot Prontor, in poor cmmdit Bought for $10 to satisfy
curiosity. Its cells will go into the Helomar’s shutter; tepacing is correct and | believe the
aperture scale is too.

107/3.7 Ektaruncoated and in unsynced Comfsmld]. | believeitis a tessar type. Thislens
came with a Miniature Speed Graphic | bought for its GraflogkbhaCamera show find. Never
used, sold with the Mini Speed after | swapped its back with2x¥ Pacemaker Speed Graphic’s
Graphic (spring) back.

12 cm/4.5 Zeiss Tessar [given to Mr. Barringer] Stops to f/32. Uncoated. An old lens —
made in 1912 -- bought to be given to Charlie Barringer, buayitny to borrow it back from him.

4.757[7.7 Aldis Uno. Uncoated, stops to f/32. The VM says it was made to cover 33¥%a%
covers up to 80°. “Uno is a very nice contrasty sharp lens allgdsable today if used with care
and was a real bargain.” Tiny thing that passes light and $amot-too-bad image. Better than
acceptable at f/16 and /22, a surprisingly useful lens dh 2K ot quite as sharp, though, as my
best lenses.

6.2.3 5”"to 77 (127 mm to 180 mm)

57/4 Ross Wide Angle Xpres [sold] Uncoated, stops only to f/11. According to the Vade
Mecum, this is a “very high quality lens” and “the f4/5in lefos the MoD is apparently an 3.1
lens, as the front glass is some 28% oversize and actualfjjebipan a normal 6in. It covers an
enormous field really well, most of 1/1 plate in fact|[15].s flasses are fairly clean but there are
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Figure 34: Satisfying curiosity: I'll never use this Leitgmavide angle lens, but now | know what
itis. 4/4 double Gauss, for those who want to know.

some marks on the rear element that won’'t come off. Of intetles rear cell is easily unscrewed
but the front cell is prevented from unscrewing by a lock scteat’s easy to remove, hard to
replace. The flange is integral with the barrel so mountingilitbe problematic. The Vade
Mecum warns of separations but mine has none. It seems teltbe &ade Mecum says, a six
element wide angle Plasmat [10]. Bought in a store. Testsshith it on 35 mm film were not
very sharp at any aperture and were quite flary. For me, uteydalt not a bad $10 gambile.

57/4.5 Cooke Aviar. Another Taylor Hobson lens. Stops to f/32. In M39x1. Theahkus
a dialyte type lens with four air-spaced elements, two inftbat cell and two in the rear. The
eBay vendor from whom | bought this one characterized itglitmm as “very good apart from
a couple of slight flats on the back lens ring and some brassimgnd the edges. A nice piece
for the collector of vintage camera accessories.” Whenehes &rrived, its glasses, including the
interior surfaces, were filthy, the diaphragm was quitd,sdifid the rear of the barrel, into which
the rear cell screws, was dented. The dents make unscrelangar cell difficult. I've got both
cells out of the barrel and have opened them to clean the alsimener surfaces. There’s haze
that normal gentle cleaning methods won’t remove; undemnilegoscope, | see that the glass is
etched. This lens looks like unusable junk, not what one adiynthinks of as “very good.” Itis
clearer to me now than it used to be that | should query eBagiarsrabout their wares’ fithess for
use before bidding.

Damage notwithstanding, I've shot it from /5.6 @ 1/1000/@2f@ 1/30 on a dull, overcast
day and at f/11 and f/16 on a brighter day. It is acceptablypsfrtam /8 through /22, marginally
usable at f/32. The Speed'’s focal plane shutter is indeddlusat f/16 it produced a shot slightly
less sharp and snappy than a parallel one taken with the .BZ¥é4ninon. It wasn't, after all,
completely unusable, until the diaphragm control ring pexpworking.

127/4.5 Tominonin a Copal #1 Press. Stops to f/45. From a Polaroid CU-5 canmgemded
to be used around 1:1. Bought for the shutter even thoughrilyanay to keep the shutter open

44



for focusing is to setiton "T." | haven't been able to bringsaly to try it closer than 1:5. From
there to infinity it gave unexpectedly good results at f/1d #h6, so it is now in my out-and-about
kit.

And another, bought for the shutter.

Figure 35: Five inches or so: Three lenses with focal lengtband 5". All are usable, on 2x3 the
127/4.7 Tominon seems to be the best.

130/6.3 CZJ Tessalin Compound. Stops to f/50. Extracted from a Folding Pockedadk
#3 Model G. Made in early 1912. Bought at a camera show becaysgher /6.3 Tessars shot
so well. In a smaller shutter than the Zeiss Kodak Anastigi@amentionedabove, but the two
lenses’ focal lengths are very close. Also not coated.

Its shutter was overhauled in 2008 by Carol Miller. A very fiass.

13 cm/6.8 Goerz Doppel Anastigmain dial-set Compuri[16]sold], uncoated.

Bought from a seller on a bulletin board, who offered it as g@a The price was very right. The
lens is a dialyte type, not a Dagor as described, and bearame or serial number. The seller
thought it had come from a Tenax camera. According to the Yeleum, Tenaxes were offered
with a variety of 13 cm 1/6.8 lenses, including Dagor, Termasat (sometimes triplet, sometimes
dialyte, perhaps the Vade Mecum’s authors are confusedaxiar (triplet), Kalostigmat (dialyte),
and Syntor (dialyte). I'm confused. Not as sharp as I'd lkéttle flary.

135/4.8 Wray Lustrar in Synchro-Compur-P. | bought two of these tessar type kasea
package in considerable ignorance. The vendor’s text ireBegy.co.uk listing didn’t identify
them and the text on their trim rings couldn’t be read in thetype. Their shutters, though, could
be recognized as some flavor of Synchro-Compur so | bid lowerhbpe that the shutters would
be usable.

The lenses arrived mounted on mysterious cylinders thaetuout to be focusing helicals for
the Peckham Wray camera. Both shutters are gummy; one lesksen resurrected. Each lens
has a bad rear cell; their front surfaces look mottled antigditle rough. Pigs in pokes don't
always work out as hoped. The better of the two isn’t thatibtaut shots taken with it are a
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Figure 36: Classic lens, classic shutters: The 127/4.7rBkés made to fit Supermatic and
Graphex (= Rapax) shutters, both US-made, and the #1 Conkamalak, who made Supermat-
ics, and Wollensak, who made Rapaxes (= Graphexes), nexeedagn shutter dimensions and
both disagreed with Deckel. All three types of shutter wogklw in good condition.

little soft and somewhat flary. Usable, but I'm not going tah®y. The 127 Tominon is much
better.

135/5.6 Symmar convertible to 235/12. When | bought this lens it was in éari’ve trans-
ferred the cells to an overhauled Synchro-Compur-P fromafribe 135/4.8 Lustrars mentioned
above. The shutter’s diaphragm is scaled for the 135/48o&e enough for the Symmar. The
Symmar was offered on eBay as an enlarging lens, possibbBulsedt was in barrel. It shoots
approximately as well the 127 Tominon, not obviously bettervorse. | expect it would be better
on 4x5 than the Tominon.

135(?)/7.7 Aldis Unoin broken Lukos Il shutter, uncoated. Bought for very litlecause
the 4.75”/7.7 Uno is useful. This one can be used too, thamksyt Speed’s focal plane shutter.
Usable, not outstanding. Focal length is not engraved ofeti®e hence my uncertainty about it.
Aldis Uno lenses are a little telephoto, so their focal I&isgtan’t be approximated by flange-to-
film distance at infinity.

135/10 Apo Saphirin barrel threaded M39x1, stops to f/64. Bought from a selleeBay.fr
because the price was right and because I'd wanted one fog sam. Glass fairly clean, di-
aphragm working, paint in poor condition as claimed in theae listing. Shoots well.

135/6.8 Boyer Bérylin barrel. Stops to f/32. Convertible, a single cell is 250/1 bought
it from an ltalian dealer’s site after staring at it for mohan a year. More Béryl mania. All of
the other coated Boyer lenses I've seen have blue coatirggotie has amber. It was offered as
an enlarging lens and is in a wider than usual version of thedlenount (monture rentrante) that
Boyer often used for enlarging lenses. The diaphragm hek stops as is normal for enlarging
lenses.

CEDIS-Boyer's fiches techniques say that the cells will fiDashutter. My 135 Béryl's cells
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won’t; older Boyer lenses don't always conform to CEDIS-Boglocumentation. SKGrimes made
an adapter for front-mounting it on a #1 shutter, more of pfse disk than a cup.

Figure 37: 135 Béryl with its thin cup-shaped adapter to #heWthe rear of the lens’ barrel is
smaller than the front of the shutter it is to be mounted oacthp can be very flat indeed.

Eric Beltrando believes that this is a CEDIS-Boyer lens. éf#orts that CEDIS-Boyer’s owner
M. Kiritsis took some time to learn how to use the firm’s newtaog.chamber. His initial efforts
produced amber coatings, not the desired blue. Boyer'squswwners had sent lens elements to
Berthiot to be coated.

| don't agree with Eric. My 135 Béryl's serial number is 53836 have a 240/10 Apo Saphir
s/n 689511 whose quality control card is dated 28 Octobed4.1B6yer numbered lenses sequen-
tially, so my 135 Béryl must be from the Lévy era, i.e., preBI&.

It shoots well but 135/10 Apo-Saphir shoots better. Thisasto denigrate the Béryl; when
f/10 is the largest aperture needed Apo-Saphirs are extelle

135/6.8 SOM Berthiot Périgraphe in barrel. Stops to f/32. Not so marked, but it is a Series
Vib. Bought from a seller on Marktplaats.nl who offered itas enlarging lens. Another /6.8
dagor type, bought for the same reason and at the same tifne 433 Béryl. The price was right.
The cells are identical, will not fit a #0 or #1 shutter. Therbbseems to be threaded M37x1. By
P-H Pont’s Berthiot chronology, perhaps made in 1948. Sderns coated a very pale blue.

This lens doesn’t seem to be quite as sharp as the 135/6.81Bégd out with it. Still very
usable.

As mentioned in the discussion of f/14 Périgraphes, Hentud3aas posted a page from a
1912 Tiranty catalog on his site. It offers convertible Lac8erthiot /6.8 Périgraphes at 54, 85,
95, 110, 135, 180, and 350 mm. The claimed 95° coverage is haupér than the recommended
formats; their sizes consistently imply 75° without movertse A between-the-wars SOM Berthiot
catalog claims around 70° degrees wide open, 85° at smatiaips, for /6.8 Périgraphes.

In my post-WW-II SOM Berthiot brochure the /6.8 Périgrapbe't offered as a convertible.
Another difference between the /6.8 Périgraphe and thglBeclaimed coverage. Boyer claims
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Figure 38: Fast (they say) Périgraphe. In 1912 the f/6.8gP&she was advertised as “Extra-
Rapide.” Our concept of “fast lens” has changed a little sithen . ..

Figure 39: Another way to attach a lens to a Leica extensibae.tMy little 135/6.8 Périgraphe
will fit inside a Leica extension tube that in turn fits an M38xpi-to-#1 adapter. To make the
lens stay put | wrapped its threads with darkroom tape. Lowksly, works.
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85°, the post-war SOM brochure only 65°. Berthiot’s conégtdagor type is badged Eurygraphe;
its maximum aperture with both cells ranges from 1/6 to f/@epending on focal length.

150/4.5 Boyer Saphirin M45x1. Stops to f/32. Unlike the /3.5 Saphir B enlargiegses,

a tessar type. Bought because it was pretty and inexpenkbeught it thinking it was a taking
lens and was surprised when the vendor stated on the customgtfat it was an enlarging lens.
When the same name is used for both types, ask which the I&esase buying. It doesn’t have
a built-in hood like all of the Boyer enlarging lenses I'veeeeand one French source reports a
Boyer catalog with only the 150/4.5 Saphir taking lens tist®olyn’s f/4.5 Saphir data sheet says
that it should be threaded M39x1 at the rear; mine is in fagatied ~ M45x1. In my first trial,
this lens did very poorly at distance so | concluded that istlne an enlarging lens. When tried
again, however, it shot acceptably at™ 5m and a = 200 m. Istaut thatall tessar type Saphirs
are optimized for distance regardless of packaging or $abel

150/5.6 Boyer Saphir BXin M39x1. The cells go straight into an ex-Polaroid CU-5 #&d3r
shutter that is about .3 mm too long; in that shutter it sha@k at ~ 50 focal lengths. The Saphir
BX is a rebadged Zircon, is not optimized for enlarging. Gamible lens, the rear cell alone is
250/12. Like my 105/5.6 Saphir BX, a fine lens.

And another, also in barrel, also bought from a seller on dBdyid low, lightning struck.

150/6.3 Zeiss Tessain barrel, with adapter to M39x1, stops to f/36. Gift from ¥klyer.
Uncoated. Made no later than 1912. Aperture scale intemalstop, starting from f/6.3. The
diaphragm control ring is marked A 1l. Offered on eBay.demglarging lens. Hung in front of
a Nikon it shot much better than acceptably at ” 5m and at ~ 20@rgood lens.

150/6.3 Zeiss Tessan M34x0.75, stops to f/45. Uncoated. Made in 1936 to a 19XKlgie
According to Arne Crdll, the 1911 redesign of the originaD29/6.3 Tessar was to improve ease
of manufacturing, did not affect quality. Engraved Vésgerung at the rear so one would think it
was an enlarging lens. Scale engraved on both sides of tineiegpeontrol ring, mounting threads
on both sides. Arne suggests that it is intended to be usadKorg at magnifications up to 1:1
and for normal enlarging mounted normally, and for takingweb1:1 and reductions mounted
reversed. Gift from Jim Galli. Very flary in first trials, butd flare seems to have been caused by
the mount adapter.

150/9 Konica Hexanon GRII [sold] A copy camera lens, stops to f/45. Another lens bought
at a camera show because of a nice combination of beautyarptilee. It languished in a drawer
because my 160/5.6 Pro Raptar is more than good enough amtt isimaller or lighter than the
Pro Raptar. Putting it in shutter is likely to be very expgasi The best way to use it seems to
be via an adapter that will hold it in front of a #1. Its rearhseaded M46 x 0.75. Sharp but a
little flary at distance. |interpret lower color saturatitian in slides of the same subject shot with
another lens at approximately the same time and in the santitioms as evidence of flare. Sold
to recover my investment and because the 6"/9 Cooke Copyingts better.

150/9 Eskofot Ultragon [sold] Another copy camera lens. Bought as an alternative to
the 150 GRII in case it didn’t work out. Also requires an a@afb put in front of a shutter.
| never shot with it, eventually sold it to recover my investmh These lenses are also sold
as Staeble Ultragon, Helioprint, and Repromaster. Remdrtait Ultragons’ performance on
rec.photo.equipment.large-format and photo.net arewitttonsistent, ranging from “nothing to
write home about” to “superb.” Bought from an internet vendo

150/9 Rodenstock Apo Ronar Stops to f/64. Came screwed into a heavy black-paintegbras
disc threaded M72x1. Camera show find. The disc screws Hirnatdb the mount adapter Steve
Grimes made for my 210/9 Konica Hexanon GRII. Shoots very ared as adapted covers 2x3 at
infinity; | believe it is slightly sharper than my 6"/9 Cookefying Lens at apertures larger than
f/16.

And another, gift from Vivek lyer. Doesn’t seem to be quitesagarp as the first, still very
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good.

150/9 Schneider G-Claron [sold] Stops to f/64. The cells go into a #0 shutter. Gift from
Vivek lyer. Not quite as sharp as either of my 150/9 Apo Ronars

6"/1.9 Dallmeyer Super Six [sold] Stops to f/16. According to the Vade Mecum, "The
Super Six seems to have been issued from about 1930 ... aachbecworkhorse lens for taking,
recording, and projecting where a fast lens was wanted. . comparison of Opic and Super Six
4in lenses suggested they were fairly alike in performandallaperture, and also matched the
Pentac 2.9, all being fully useable at full aperture. .. wds said at Dallmeyers that they were
still made in the 1970's to the original design. Using an ateo 4in and a coated 5in lens the
value of coating is quite apparent, the image being much mwamé&asty and clear. . ..

Super Six was still in production late in the London perio@8&Q) to meet at least one customers
specific orders.” The 6" is a monster, the front of its bas@&0 mm in diameter and at 3% pounds
its almost too heavy for a 2x3 Graphic. Probably better usemifast normal lens on a 4x5 Speed
than on a 2x3. The Super Six was made in a variety of focal kengtsually /1.9; the longest
is 8"/2.0. While | was dithering about having my 6" Super Sist pn board -- the estimate from
SKGrimes was $125 -- one sold on eBay for $1,475. Mine had slagtitly less. In truth, I'd
bought it more to be outrageous than because | seriouskydateto use it. | didn't value it that
highly, so | sold it to someone who did. Bought from an intésrendor.

67/2.8 Elcan. Stops to f/22. Ex Vinten F95. Bought with a 3"/2 Elcan frone timnternet
vendor who earlier sold me a 67/1.9 Dallmeyer Super Six and"&16 Aviar. It appears to cover
slightly more than 2% x 3%a.

Figure 40: Six inch Elcan: pretty lens

The rear of its barrel is 61.8 mm in diameter, so will not pdssugh my 2x3 Speed’s front
standard. Its back focus is approximately 50 mm, so mouritiegtirely in front of the lens
board, like my ex-F95 4”/2.0 Taylor Hobson, is not practic8ince, however, its flange-to-end of
barrel distance is 55.0 mm, it can, like my 3"/2 Elcan, be use@d 4x5 Speed Graphic. Another
apparently good buy that didn’t work out as hoped. Like thé&eRan | bought with it, it is an
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affordable mistake. The two cost $39.11 delivered.

Figure 41: You can have her: The Too Fat Polka (lyrics, in gl at
http://1yricsplayground. com al pha/ songs/t/toof at pol ka. sht m [L7])
describes this lens well. Its back focus is so short that it'tfocus to infinity mounted on a 2x3
Graphic board, it won't pass through a 2x3 Graphic’s froandird, and, alas, it covers only 6x6.

6"/9 Cooke Copying A copy camera lens made by Taylor Hobson, stops to f/90. HueV
Mecum says of it: “Copying f9.0 This was seen as 9.0 lenségatl2in. It seems to be a 4-glass
Q15 [Tessar] type, brown coated and giving very high quadityl is also a useful compact lens so
can be used on many big format cameras. It does not seem tcshatiers. In fact it may be near
an Apotal perhaps being a less elaborately mounted versibn.o. The 6in seems an attractive
item and can be low priced.”

A tiny lens, indeed a tessar type with brown coating. Its dlais engraved “Supplied by
Photostat Limited London.” SKGrimes made an adapter fartfraounting it on a #1. | believe
that at least one of the elements in the lens’ rear cell ioeadive; the rear cell was yellow when
the lens arrived, probably because of radiation damagehbditont cell was clear. Since | bought
mine another, s/n 501965, that seems much yellower has iiggpea eBay. A month of soaking
up UV from a 20w BLB bulb cleared mine. Very sharp and conyrastdistance at /9 and f/16.
Its aperture scale has no marking for f/11. A very usableliéns, best at f/16.

6¥4"/6.3 B&L Tessar Ser. IIb. Stops to marked /32, true f/45. Uncoated. Bought from an
Internet vendor just because. A 1920 B&L catalog reportstta lens covers 4x5 wide open,
5x7 “at the smaller stops.” Price new was $47.50. Althoughtthrrel’s aperture control ring is
marked 4.5, 5.6, ... , not6.3, 8, ... , as expected the lewsl fength and maximum aperture
(with the ring set to 4.5) seem to be correct. Images it putlondt 10 m and ™ 300 m, f/11 and
f/16, are passable, not the best but certainly not the worst.

And another, with focal length in mm, not inches. 158 mm. k& ¢brrect barrel, stops to f/45.
Post-WWII, coated, and with a purple and a yellow dot on the tmg. The dots’ significance is
unknown. Seems to be the same design as my older one. A camparf the two lenses makes
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Figure 42: Taylor Hobson tessar type process lenses: @iffenechanical designs, apparently the
same prescription. All are superb.

me think that the older one is in the wrong barrel and thatatsspacing is wrong. The newer one
shoots better than the older, but isn’'t as good as the 16Bf6.®aptar. Still a very usable lens.

160/5.6 Pro Raptarin a blue-faced Rapax, a slightly long normal lens for 4x5. [léfsak's
answer to Schneider's Symmar. It is a great lens for outadnadit shooting that | bought only
after making sure its rear cell would clear the 2% x 3¥4 Pacemfa&nt standard. It is as sharp
as my 101/4.5 Ektar and takes lovely pictures. Not dirt-phéat as new old stock from a used
equipment dealer much less costly than the equivalent usbde®ler and Rodenstock lenses.
Now a cult lens, has brought absurd prices on eBay. Andrewedgl&nown as Dagor77 on eBay,
has sold a number of these lenses; he believes that the 8@ 210/5.6 Pro Raptars are the best
f/5.6 plasmat([10] type lenses of their focal lengths.

170/6.3 Kodak Anastigmatin llex Universal. Dialyte type, uncoated, probably from adak
folder. Camera show find, bought to try out.

7"14.5 Cooke Aviar Series Il [sold]. Another Taylor Hobson lens, bought to fill a gap in
focal lengths and because, as usual, it wasn't too expensiMee Vade Mecum quotes a 1955
advertisement as saying “The crisp overall definition ofaklenses makes them prized amongst
professional and amateur photographers as the finestgmassiever produced in any country, and
they are eminently suitable either for monochrome or forpteeluction of colour transparencies.”
And remarks “Well that was true in 1955, and they are stilizgood today.” SKGrimes made an
adapter for front-mounting it on a #1. This one, unlike my Bdisaster of a 5"/4.5 Aviar, really
is in very good condition and shoots well; contrasty but nategas sharp as the 67/9 at f/11 and
f/16. | wouldn't call its definition crisp.

Zeiss Kodak Anastigmat No. 4, F6.3 Uncoated. A B&L lens bought just because, and
because the price was right. | estimate its focal length@sna 7”. It is larger than the 6 4" B &

L mentioned above. Interestingly, both lenses are mountdteisame barrel. 21 mm end-to-end,
maximum diameter of diaphragm 22 mm. At wide open, it seent®etti6.3, at marked /6.3 it
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Figure 43: Six inches or so: these are all usable lenses, Ildwaat feel deprived if made to use
only one of them. But these good plasmats [10] are a littleebéthan the Tessars; the Wolly Pro

Raptar is the best of the lot.

@
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Figure 44: 2 Kodak Dialytes: the 170/6.3 in llex is probabigmh a Folding Pocket Kodak. The
203/7.7 is set up to be used in a process camera, is threatirdadly at the front to attach to a
prism. Younger versions of this lens are coated and badgedak Ektar." As can be seen from

the 170, not all Kodak dialytes are 1/7.7.
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seems to be /8. It passes light, forms an image, and wide joyisra passable but somewhat dim
image on the ground glass. It doesn’'t shoot badly at all.

180/5.6 Tominonin barrel, stops to f/45. Bought to find out what it was. Now bl it
is a triplet. Threaded at the rear to screw into a #1 shuiter, Tominon macro lenses for the
Polaroid MP-4 system. This lens is, however, not mentioneshy of the MP-4 documentation
I've been able to find. Unlike the MP-4 Tominons I've seenai$ fa serial number. It was correctly
advertised as having a bad scratch on the rear element. Byé&mesview through it is not bad.
As a taking lens at distance, though, it does very poorly.

180/6.3 Boyer Saphirin Synchro Compur #1. Bought, with the help of a Dutch friefndm
a seller on http://www.fotoapparatuu’.nl, a Dutch salés. silts shutter arrived broken, has been
fixed. Good lens, but much larger and heavier than the 180/0Saphir. Temporarily, perhaps
permanently retired; it developed fungus on the front sigrfas somewhat cruddy inside, and |
can’t get the front cell apart for cleaning.

Figure 45: Seven inches: The Apo-Saphir is best, the Fotsekthye worst — | regard it as unusable
for general photography — but the Beryl is the best compreffius2x3.

180/6.8 Fotokopist Spezial Reproduktions Optikstops to f/45. Uncoated. Slightly asym-
metrical 4/4 double Gauss. Threaded M39x0.75. Found at &mashow. There was a Fo-
tokopist GmbH in Berlin in 1941, also one in Frankfurt am Mairl940 Fotokopist seems to be
a job description as well as the name of a firm. When | tried it bshot poorly at distance.

180/6.8 Boyer Beryl In M39, stops to f/32. Bought from a seller on marktpladtwith the
idea of putting the cells in shutter and using it if it isn’btonuch worse than the 180/10 Apo
Saphir. Its cells go into a #1, | have several empty #1s in tlagver, and as everyone knows
a shutter without a lens cries out for one. This Beryl can &lsdront-mounted using the same
adapters as the 180 Apo Saphir; this frees a shutter for anafe and vignetting shouldn’t be a
problem. The #1s in the drawer continue to beg for lensesv&uthle lens, the rear cell alone is
320/13.

Before WW-II Boyer offered Beryl sets, cells of differentcd lengths that fit the same barrel
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and could be combined to make lenses with a variety of focajtles. I'm not sure swapping cells
between my 180 and 210 (see below) Beryls makes good sensedecthe two focal lengths are
so close but will try the experiment sooner or later.

Shoots well, is a good usable lens. The Apo-Saphir is a betéer but | wouldn't feel deprived
if I had to use the Beryl instead of the Apo Saphir. And the Bbeas more coverage, so would be
more useful than the Apo Saphir on 4x5 and, especially, 5x7.

180/10 Boyer Apo Saphir In M39, stops to f/90. Bought from the nice guy in Aix-en-
Provence who had sold me a 40/4.5 Luminar bundled with thogeBenlarging lenses via eBay.fr.
The price was right and it is an interesting object. Has afslotvaterhouse stops. My 360 Apo
Saphir shoots very well and so does the 180. In fact, the 180tstsufficiently better than the
7714.5 Aviar that it has replaced the Aviar in my out-and-abkit.

6.2.4 8"to 11" (200 mm to 270 mm)

203/7.7 Kodak Anastigmatin barrel, stops to f/64. Uncoated, made in 1941. Camera $indw
The front end of the front cell is threaded externally to firsm. This is, then, the process lens
version. In its present condition, very hard to mount bué Imanaged to hang it in front of a
Nikon for a few trial shots. Competitive with my 210/7.7 BES&y.

210/4.5 Industar-51 [sold] Made by the Kazan Optical-Mechanical Factory (KOMZ). This
tessar-type Soviet lens came mounted on a bellows, proli@abn M39 mount Zenit SLR, via
an adapter with an LTM male end. | put it on the Speed using aBr8Kes female M39-to-male
#1 adapter. It covers 2x3 as mounted. The crudely-made Sadapter’s interior needed to be
blackened. | had the impression that the I-51 was much srraaile lighter than the 210/9 GRII
(see below), but when | put them side-by-side | found I'd begstaken. The I-51 in its adapter
to M39x1 is longer and heavier than the GRII in its adapterltaife GRII gives the impression of
being enormous mainly because of its very wide diaphragnralmng. At normal distances at
f/11 and /16, the I-51 turned out to be much less sharp that@fRIl. Cheap, no thrills. Bought
at a camera show.

210/5.6 Boyer Zircon In barrel, stops to f/64. [I've bought two of these via eBég first
from a vendor in the UK, the second from a vendor in Spain. THKeléns vanished in transit.
The Spanish one arrived and is a disappointment, not in ag goadition as the vendor claimed;
the front cell has the classic “cleaned with steel wool” looRut now | have a much better idea
of what a Zircon is. The cells go straight into a #1 and the isyggais correct. 6/4 plasmat [10]
type. Central sharpness and contrast competitive with72ZZ@eryl S even with the damaged
front. Convertible lens, the rear cell alone is 350/12.

This lens can be used on a 2x3 Graphic only if hung in front dfudter. The rear cell will not
pass through the front standard or through the film gate.

210/5.6 Rodenstock Rodagon [sold] In barrel. Bought as a speculation from a seller on
TouTyPasse.com, one of several French equivalents ofstistig It arrived in good order, except
for separations around the periphery of the front group. eRetbck lenses of its era (s/n 6 302
503, probably made in 1967) are unfortunately prone to séjpar. Sold.

210/5.6 Fujinon-W. Bought as loose cells through the US large format forum bezdie
price was very right. The cells go into a #1. The front is stratl, but not as badly as the 210
Zircon’s. The rear cell will not pass through a 2x3 Graphifeant standard, must be removed
and reattached through the film gate. Not usable on a Centu2x3® Crown, the cameras are
too short, but OK on a 2x3 Speed. Worse than 210/6.8 Beryl 40¢727 Beryl shot in the same
session. Note that Perez and Thalmann (see http://wwwikécam/cperez/testing.himl) found
the 210/5.6 Fujinon-W (same version as mine) they testetd @uiceptable at f/16 and f/22; no
data at f/11.
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210/6.3 Prinz A tessar type lens that arrived in a Copal #1 cock and shadtesh | didn’t
want the lens, bought it for the shutter. Very inexpensivepiesn’t happen often, but off-brand
lenses in shutter sometimes sell for much less than the Umétess normal price. Yamasaki
Optical tells me that they manufactured it for Prinz “morarthwenty years ago.” Yamasaki still
sells a 210/6.3 Commercial Congo, and my lens’ measuremmatth the ones given for it on their
web site. I've looked through the lens and shot with it. Alilgb the front cell’s first element has
extremely visible cleaning marks and invisible fine scrag;tthe view through the lens is good
and it shoots well at f/11 and f/16.

210/6.3 Boyer Saphir In barrel, threaded M45x1. Stopsto f/32. A tessar type,pBiagm
locked at /8. While trying to unlock it, | broke the diaphrag The cells won’t go into a #1,
as reported in CEDIS-Boyer’s fiches techniques; even souldiook into having the diaphragm
repaired. Bought via eBay.fr.

210/6.8 Boyer Berylin barrel, threaded M39x1. Stops to f/45. A 6/2 Dagor type.ll<Cgp
into a#1. Convertible lens, the rear cell alone is 360/13udg on eBay.co.uk. This lens spent
its life embedded in a Gestetner copy camera. Usable, butrstytrial found it not quite as good
as my 210/7.7 Beryl S. On retest, up to the 210/7.7. Converliéns, the rear cell alone is 360/13.
Bought via eBay.fr.

Figure 46: Eight inches: Upper left is a 210/5.6 Apo Geroggoper center is a 210/9 Konica
Hexanon GRII, and upper right is a 210/6.8 Beryl. If | had tokpone, I'd use the Beryl. But in
fact | use a 210/7.7 Beryl S, not shown here.

210/6.8 Boyer Emeraude [returned with thanks to its owner] In barrel, threaded M53x0.75.
Borrowed from Phillipe Cas to see what it was and how well @ik at distance. Itis a 6/2 Dagor
type. According to Rolyn Optics, a reprographic lens nobremended as a taking lens at dis-
tance. Shot better than the I-51 at © 200 m, but worse than myl Be According to Eric
Beltrando, the Emeraude is just a rebadged Beryl in a baitilanslot for Waterhouse stops. But
then, Emerald is a kind of Beryl.

210/7.7 Boyer << S >> 1/1 Rolyn Optics’ 8/82 price list includes a six elements in gvoups
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210/7.7 Boyer Beryl S. In M39, stops to /32, a large minimymerdure for a process/copy lens,
if that's what it is. A mystery lens when bought, bought bessathe price was very right. It can
be screwed into a #1 shutter using my SKGrimes female M3@dte #1 adapter and a short LTM
extension tube. The extensiontube is needed because thedancell is too wide to pass through
the adapter. A Dagor clone, but without focus shift on stogmown [18]. It makes infinity on
a short tube in front of a #1 on my Century Graphic. On my 2x3e8p&hich is longer, it goes
nearly to 1:1 with more tubes before vignetting is a probleft.” 35 and ™ 1,000 feet at f/11 it is
slightly, not much, softer than the GRII; at f/16 it is justrpeptibly softer. Nicely contrasty, i.e.,
gives well-saturated color. It sometimes replaces the@GH Il in my out-and-about kit because
it is so much smaller, nearly as sharp, and has higher contEasc Beltrando says it is simply a
Beryl with restricted maximum aperture. The cells wiit go into a #1. Convertible lens, the
rear cell alone is 360/13.

210/9 Konica Hexanon GRIL One more copy camera lens in M72x1, stops to f/45. Steve
Grimes made a cup-shaped adapter that holds it in front ofpaiGHL. As mounted it covers 2%
x 3% with room to spare. The combination will focus insidefsigt on my Century, closer on my
Speed. Most of the shutter's depth is in front of the lensdbaad the adapter holds the lens out in
front of the shutter. This gives about three inches morensiba than if the lens were mounted in
shutter with the rear cell behind the board. If the lens werghutter, though, it couldn't be used
on a 2x3 Graphic since its rear cell is wider than the fromi@&ad. The camera's front standard
just won't accept some modern lenses. If mounted on boaroLtdwvork nicely on a 4x5 Speed,
but as set up now probably won't cover 4x5.

The 210/9 GRIl is a very sharp lens that | also use close-up Nikan with the same old
female #1-to-T-to LTM adapters, a couple of feet of ELNY @di®n tubes, and a female LTM-to-
male Nikon adapter. Pretty good wide open, slightly betté1d and f/16; better from /9 to f/16
than my 200/4 AIS MicroNikkor. Until | shot it against the 2X07 Boyer | hadn’t noticed that it
is a little flary. It needs a lens hood, perhaps a good cleaning

I've had two. The first one, bought at a camera show, had a litternal schmutz that Mr.
Grimes advised me wasn’t bad enough to justify the expenskeahing. When another appeared
on eBay bundled with a 210/9 Apo-Gerogon (see below), | botighbundle. The bundle’s GRII
was cleaner than the first so | sold the first.

210/9 Eskofot Ultragon [sold] The 150's big brother, never used, bought because the price
was very low and as an alternative to the 210/9 GRII if it didmork out. Sold to recover my
investment. Bought from an internet vendor.

210/9 Rodenstock Apo-Gerogon [sold] Stops to f/64. This process lens came bundled with
my second 210/9 GRII. Sold as quickly as possible. The cblislately positively won’t go into
a shutter.

And another still on hand, gift from Vivek lyer.

210/9 Schneider G-Claron.Stops to f/90. Dagor type. Bought as a speculation from arsell
on eBay.fr, almost too pretty to give up. Shoots very well 8,20 it will be hard to give up.

240/9 Schneider G-Claron [sold] Stops to f/90. | found two at my local flea market, bought
them as a speculation, not as lenses | seriously intendesttotach was in a Schneider 837 barrel
that mimics a #1 shutter. On board, as they should be mouthieyywon’t quite make infinity on
my Speed. They will if mounted in front of the board, but moogtthem that way doesn’t look
practical. Usable or not, I've shot them on a Nikon and they\aary good indeed from f/11 to
f122.

Schneider’s archive site
(nttp://www.schneiderkreuznach.com/archiv/archivhbhas documentation on G-Clarons of two
types. The older document, dated 7/76, reports on a 6/2ilensa Dagor type. The newer one,
dated 5/82, reports on a 6/4 wide angle Plasmat [10]. My paiewnade between 10/67 and
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11/68 and are both Dagor types. This is a considerable serpiCommon wisdom, as reflected
on Usenet and photography bulletin boards, consistenplgrte that G-Clarons are Plasmats. A
web search found only one mention of the older version.

Some time after I'd sold my first two 240 G-Clarons, | found @ev 6/2 240/9 Dagor type
G-Claron in barrel at a good price on eBay.co.uk, bought #rather speculation. The seller said
it was “as new,” and it was. Lovely lens, like the others, taodto use on my cameras. Buy low,
sell high enables me to purchase lenses | really want andszan u

240/10 Boyer Apo Saphirin barrel threaded M53x0.75 (same as 300/10 and 360/10 Apo
Saphirs), stops to f/128. Bought from an internet vendoabse | wanted it, no other good reason
for having it. As expected, it shoots very well, best at /16.

250/5.6 TeleOptarin GrapheXqsold]. Bought from an advertisement in Shutterbug magazine.
This is the longest standard issue lens for 2x3 Graphicsvemiged this lens, sold it.

250/6.8 Boyer Berylin barrel, threaded M61x1. Bought somewhat as a speculéton
a seller on TouTyPasse.com, one of several French equisabércraigslist. Now that | have
it I'm tempted to leave 240/10 Apo Saphir and 10.16"/9 TH GopgyLens at home and use it
when | need a lens around 10”. Convertible, the rear cellealer®50/13. SKGrimes modified
(bored and threaded the outer ring) the 150/9 Apo Ronar’'sninadiapter inexpensively to make
an M61x1-to-M72x1 adapter. First shots taken with it quib@mp not clear whether the problem
was the lens or me. A second try made it clear that the lensasIfim the problem even though
my ophthalmologist reports that my eyes are in good conditio

10.16"/9 Taylor Hobson Copying Lens A tessar type in M39x1, stops to f/128. Bought in
the hope it would be useful out-and-about. Much smaller g&yitdr than the 260/10 Nikkor-Q,
much less expensive than a mount adapter for it. Engravegitaad by Eastman Kodak Limited.”
It seems that the 10.16"/9 was originally made for the HaMuatel D type VR, later sold as the
Xerox 1385, an electrographic plate-maker with a repradanatamera on top that allowed variable
ratio enlargements and reductions. Makes infinity on a dlbe in front of a #1 on the Speed,
can be used with more tubes to get close focusing. Covers 2xBi@ty. On the Century it
requires several inches of extension tube to get a reasofathlsing range. It shoots well but my
first shots with it had a yellowish cast; this, | think, becao$radiation damage to glass in the rear
cell. UV light (see comments on 6"/9 Cooke Copying) cleatedAfter clearing, very sharp and
contrasty at distance at f/11 and f/16. A good replacemennfp250/5.6 TeleOptar.

260/10 Nikkor-Q. I believe this lens is identical to the better-known 260Pt0cess Nikkor.
Like it, 4/4 double Gauss. Bought because: the price wag;riglreplace my unloved 250/5.6
TeleOptar; and it is a lovely artifact. Stops to /32, a nekly large minimum aperture for a
process lens. In the interest of science, | spent more mdwaeyltshould have chez SKGrimes to
have an adapter to #1 made for it. A huge lens that looks alwsued2x3 Graphic. According to
the QC sheet that came with it, its focal length is actuall§g.B6nm. | might not have bought it if
I'd had the 10.16”/9 TH when | came across it. | think that thiéHTshoots somewhat better.

270/9 G-Claronin barrel[sold]. Bought as a speculation from a seller on TouTyPasse.com,
one of several French equivalents of craigslist. Prettg.leRlasmat[10] type, and the cells go
intoa#1. Sold.

6.2.5 127 (300 mm) and above

30 cm /9 Cooke Apotal A tessar-type process lens from Taylor Hobson, stops &8f/1The
price was right. It has mounting threads at each end and a-odrim ring for the end that
faces the subject. With a slot for Waterhouse stops. Pretty With, however, nearly invisible
scuffing on the outer side of the front element. The Vade Mesays “the 12 and 14in versions
were mounted (2.25inx24TPI threads) in a No 4 Acme shuttethey covered very well both for
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Figure 47: Ten inches: My 260/10 Nikkor-Q’s focal length @gcording to the quality control
sheet, 266 mm. It is identical to the lens later sold as PeobdBkkor. For more information
onit,seent t p: / / homepage2. ni fty. conf aki yanr ooni r edbook- e/ [19], where itis
characterized as "Supernatural Grand Lens."

illumination and sharpness ... The central image is eslheamapressive: sharp and contrasty.”
My lens’ rear cell was slightly yellow when received, perbdgecause of radiation damage. UV
light (see comments re 6”/9 Cooke Copying) cleared it. Iftche@ used as is on a 2x3 Graphic,
but after it was cleared | hung it in front of a Nikon on a strimigadapters; the central image is
indeed sharp and contrasty; good at f/11, better at f/16quit¢ as good at f/22 as at f/16. Strong
competitor for 300/10 Apo Saphir and 305/9 Apo Nikkor, nwbstg enough to justify having an

adapter for front-mounting made.

300/10 Boyer Apo Saphir In barrel, threaded M53x0.75. Stops to f/128. Bought beeau
the price was right. It is a little more comfortable fit on my328peed than the 305 ApoNikkor
and, unlike the 305, will make infinity on my tandem rig in shaonfiguration. Not quite as sharp
at apertures larger than /16 as the 305 ApoNikkor.

12"/4 Taylor Hobson Telephotqg stops to f/16. Perhaps the longest lens that can be used
comfortably on a 2x3 Speed Graphic. Unfortunately it vigeett infinity; ~ 2-3 mm is lost at
each end of the frame. This is not due to the lens, which haseatoperage, but to the bellows’
front frame. Bought from the surplus dealer who'd earliddsoe several AGI F135 cameras
each with a pair of 38/4.5 Biogons, plus two loose Biogons. sble 12"/4s as F139 lenses, has
no more left.

The Vade Mecum reports that the 127/4 tele was used on F95#giilites and says: "a
very desirable lens, but the rear clearance is rather lthidemounting to civilian 6x6cm or large
format cameras ... of extremely high quality for 6x6cm andrhyecovers 5x4in." Elsewhere
it says that the lens “is known to cover 5x4in Mine are ex-RAF from an AGI F139 camera.
The F139 is an electric motor-driven version of the clockwpowered Williamson F134. The
Agiflite is an improved F139. I've seen Agiflite mounts, thewg aentical to the F139 mount.
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As promised, the lens has very short back focus; at infingyréar element-to-film distance is
around 85 mm, so it can be used on all sizes of Speed Graphnobah a Graflex. | don't believe
it can be put in shutter. Extracting the first one | bought frieg+139 mount so it could be put
on board was surprisingly difficult. | later bought a secoa@apare -- one never knows when a
surplus dealer will sell out — that came out of its F139 mouwari\easily. The spare’s glass is in
better condition, so | use it. | eventually sold the first oha eonsiderable loss.

This is a fat, heavy lens -- 94 mm diameter at the front, thaengs -- that puts a considerable
strain on the camera's inner bed rails and front standarded Eustig recommends putting a
"crutch" on the outer rails' front crossbar to support itvelmade one from %2” polycarbonate
sheet with an acrylic lip glued on; luckily, ¥2” is exactly ttleckness needed. Like its 47/2.0 little
brother, the 12"/4 makes infinity with the front standard be inner bed rails and needs a fixture
to square up the front standard. The chinaman Fred Lustigioadhe 4” also works for the 12”.

305/9 Apo-Nikkor. Dialyte type process lens, stopsto f/128. In M72x1, fits2h@/9 GRII's
mount adapter. With slot for Waterhouse stops. Bought fraeli@r on Astromart The price was
right. | bought it to use on my tandem rig. Mounted in the 21BRII's adapter to #1, it will not
focus to infinity on the tandem rig. But mounted on about 40 niadapters (#1-to-T, T-to-M39,
M39-#1) it focuses usefully close on the Speed. Adam Dau dbfies tells me that the 305/9's
cells, once extracted, will go directly into a #1 shutteralén’t dared to try taking mine apart.

Figure 48: Foot long hot dogs: 305/9 Apo Nikkor, 12"/4 Tayitwbson Telephoto from an AGI
F-139. The 12" tele is much more comfortable fit on a 2x3 Spe@gi@c than the Apo Nikkor.

And another, bought at a camera show in the hope of resetlipgpfitably. This lens isn’t
quite as sharp at ~ 200m as the first. Eventually resold aghtdbss.

14”/5.6 Cooke Aviar [sold]. Uncoated, stops to f/16. From the same internet-based junk
dealer as the 6"/1.9 Super Six. S/n TT 286842, bears the MabDd®@Arrow.” Made under the
same contract as the 147/5.6 Aviar s/n TT 285405 figured invile Mecum. After it arrived |
realized it was a blunder, too big and heavy to use on a 2x3dSp&hke view through it is better
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Figure 49: Foot longs: Frontal aspects. The 12"/4 tele isgeliens. Large.

than expected; when shot on a Nikon it was flary at all stope,p&st wide open. On the whole,
not as usable as I'd hoped.

14”/10 Wray Apo Process Lustrar Series Il. Stops to f/90. Ought to be coated, doesn'’t
look it. Bought in the expectation that it could be used on rpe&l. Like the 300/9 Apotal,
it is double-ended and has a slot for Waterhouse stops. Tde Mecum says “This type was
seen in 4.0in, 12in, 18in and 25in. These are still a dialype but offer a higher performance and
the coating is harder, and are much to be preferred for use dietyte can be used from infinity
to close up where it was intended to be used. They are seldsiuiters, but are marked Series
11. ... The B.J.A. 1953 p212 noted a 25in example as entireghfy computed and 'superlatively
good' and well up to the 18 and 36in examples of the seriesadtn@ally good even for 3 color
work at f16- much wider open than usually used in this work”heiew through it wide open
is surprisingly bad. When shot on a Nikon, soft and flary atfidetter at f/16; quite sharp, still
somewhat flary, at f/22. A disappointment.

360/10 Boyer Apo Saphir Stops to f/128. In M53x0.75. Bought from a photo.net member
who'd posted a question about Apo Saphirs; | replied, hereffdéo sell me the lens. Bought
because the price was right and it is smaller than the 14"/t®WA Heliar type, with a slot for
Waterhouse stops.

On|www.galerie-photo.info , Henri Gaud wrote of anothender, Apo Saphir: 600 mm F/10
(celui est trés bon, je I'utilise encore, a part le cercle @enerture, méme niveau qu'un Fuji C,
rendu un peu plus chaud(this one is very good, | still use it today, compared to thg-Euthe
image circle is smaller and color rendition warmer, but boithy in the same league). On that
site, Simon Clément quoted the 7/65 Boyer catalog on the Aphi® “spécialement étudié pour
les reproductions en noir et blanc et couleur, symétriquerection chromatique tres poussée,
optique composée de cing verres, angle de 45pecially designed for B&W and color copying
work, symmetric design, extremely well color-correcte@l&ments, field angle 45 °).

Sharp and contrasty at f/11, sharper at f/16, not quite ad gbfi22 as at f/16. By far the best
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of my 14” lenses, and it works on the tandem rig.

420/9 Apo Nikkor. Stops to f/128. In M90x1, fits the 480’s adapter to #1. Theklzdche
rear element has a monstrous cleaning mark, a 25 mm circleer@ise very clean, and it shoots
as well as my other Apo-Nikkors. The price was very, very tigh

Figure 50: Beautiful long lenses: 420/9 and 480/9 Apo Nikkdrdon't use the 420 because its
focal length is too close to 360 mm. On 2x3, both lenses ahg fishble wide open.

450/10 Lomo RF-5 Stopsto f/90. In M72x1, just barely fits the 210/9 GRII's mbadapter
because its rear section is longer.

Process lens with slot for Waterhouse stops. Bought at areeshew in the hope that it would
be good enough to use on my tandem camera rig. A narrow argldoéible Gauss type. It shot
well on a Nikon. If I had known I'd soon come across an affotdakB0 Apo Nikkor | would not
have bought this lens. Itis, though, somewhat easier topsahd use on the tandem rig than the
480, because it is smaller.

480/9 Apo-Nikkor. Dialyte type process lens, stops to f/128. In M90x1. Witbt $or
Waterhouse stops. Bought from a seller on Astromart. Theepsas right. It was one of the
reasons for building my tandem rig. Much larger diametenttiee RF-5, weighs about 100 g
more. Focuses to 10’ on the tandem rig when attached to thé $tautter by an extension tube
approximately 40 mm long. The tube is not absolutely necgsbat provides useful clearance
between the lens’ mount adapter and the front standardis.ldive found few situations for which
480 mm is the right focal length, it is usually too long. Bu¢lens shoots well.

600/9 Klimsch Rodenstock Apo Ronar-L [sold] Dialyte type process lens, stops to /260.
Bought from an internet vendor with the intention of makingx3 “Baby Bertha” to use it. A
large, heavy lens — about 3.3 kg -- that | eventually sold. Kepleant, possibly pure white. The
600/9 Apo-Nikkor, which is much lighter, seems a better peas for my “Baby Bertha”. The
name “Big Bertha” has been applied to long lens (up at le®s) &LRs built around 4x5 and 5x7
Graflexes.

610/9 Apo-Nikkor. Another dialyte type process lens, stops to f/128. Catedogeight
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Figure 51: One good, one bad, neither in use: My 450/10 LOMGbR$-usable, my 14"/10 Apo
Process Lustrar Ser. Il isn’t; soft below /22 and flary. | doase the RF-5 because its focal length
is too close to 480 mm.

1.4 kg, exactly 3 pounds according to a postage scale. Bdegistuse the price was very right
and because | despaired of finding a 600/9 Apo-Nikkor at aigepr The 600/9 is a tessar type,
catalogue weight 775 g, and should fit my 480/9 Apo-Nikkorsumt adapter. But 600/9s are
much less common than 610/9s.

Put in an adapter to #1 shutter by SKGrimes to be used on adéms®2x3 SLR — Baby Bertha
— cobbled up from a 2x3 Graflex RB Series B and a 2x3 Cambo SCanlatso be used on the
Cambo without the Graflex. When | had the Graflex mated to theli@al had a 12" extension
tube made and bought a third standard and a 30" rail for theb®@am

36"/8 Bell & Howell Telephoto. An aerial camera lens in barrel. Gift from Charlie Barringe
No diaphragm, in horrible condition, completely unusabM/eighs > 20 pounds. It encourages
me to be very cautious about adding a really long lens to my3etting the extension needed will
be costly and difficult, the longer lens will be heavy, anchgst won'’t be easy. | wouldn'’t reject
a gift 1210/12.5 Apo-Nikkor for Baby but the B&H monster tethe that | probably won'’t be able
to use it.

900/10 Boyer Apo-Saphir in barrel. Stops to f/128. Unlike my shorter Apo-Saphirs (longest
focal length, 360 mm) this lens doesn’t have mounting thsesidboth ends. Claimed coverage at
infinity, 655 mm.

| saw it on eBay.de, bid low expecting to be trampled; instéiathtning struck and | got it
for half of my maximum. The price listed in Rolyn Optics 1982alog was $4,899; | paid $201
including shipping. This lens is much too long to work on my2andem Graphic, can be used
on the Baby Bertha and my 2x3 Cambo SC.

The monster mounting threads M140x1.5 — can, like my otheg lenses, easily covers 2x3
when mounted in front of a #1. Unlike the others, it needs &tbrto support it; its weight is more
than a shutter can bear. There are many ways to make a crufithh® Cambo’s rail. The least
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Figure 52: Longer still: Not, alas, quite possible on my &mdGraphic but the reason | built a
"Baby Bertha" from a Graflex 2x3 RB Series B and a 2x3 Cambo SC.

Figure 53: 90 and 900. Or, slow and slower.

64



costly I think — was to mutilate a 4x5 Cambo SC standard. Hats carrier frame had to be cut
away; the lens won'’t pass through the frame’s throat, whasaeter is only 121 mm.

The 900 covers 2x3 when mounted in front of a Copal #1. | dicetteriment before sending
it to SKGrimes to have an adapter to #1 made and again aftamedack. There is, however, a
problem with using it in front of a #1 that reflects a combioatbf good luck and bad analysis.
I've used lenses up to a 480/9 Apo-Nikkor successfully imfrof a #1 on my tandem Graphic.
This is great good luck. I've never paid close attention ta hioe 480, in particular, worked or
thought much about it. | didn’t think about the exit pupilizes or the shutter’s aperture when |
sent the 900 to SKGrimes. No analysis is very bad analysis.

The 480’s exit pupil is 30 mm at f/16. I've shot it at f/16 an@3/ so didn’t notice that at
apertures larger than f/16 the shutter’s aperture par&itludes the exit pupil. This happens with
the 900 at apertures larger than f/32. As far as | can tellsthater’s aperture doesn't act as a
stop to reduce illumination at the film, it vignettes the comeays projected by the lens, limiting
coverage, and prevents the diaphragm from reducing illatron at the film while the exit pupil
is larger than the shutter's aperture. Similarly, my 610fAikkor in front of a #1 impossible
with my tandem Graphic, possible with Baby Bertha and mieli@ambo works properly only if
the lens is stopped down to at least f/22.

One solution is to mount a Compound #5 shutter in front of @ Apo Saphir, possibly also
in front of the 610 Apo Nikkor. By an odd coincidence I've ha€ampound #5 — an industrial
shutter, | think, with no diaphragm for some time. It camerireBay.fr's petites annonces. The
expensive parts of the 900’s adapter to #1 can be salvagedcuhcan be attached directly to the
board, the holes in both can be enlarged. The shutter wi# kabe overhauled.

6.3 Which of my lenses are in my “travel kit?”

| have more lenses than can or should be taken to the fieldnegethey won't all fit in the tool
bag | use to carry my Graphics, lenses, and accessories. &enfienctionally equivalent. Some
aren’t that good. After the latest round of shootouts, Igduced my travel kit to:

General use: 35/4.5 Apo Grandagon, with center filter; £/&biper Angulon; 60/5.6 Hexanon;
80/6.3 WF Ektar; 105/5.6 Saphir BX (= Zircon); 127/4.5 Toomin 160/5.6 Pro Raptar; 210/7.7
Beryl S; 250/6.8 Beryl; 305/9 Apo-Nikkor.

| chose these focal lengths to keep the steps between foxghkerelatively even and not too
large. This is why, for example, | decided to carry the 160 Raptar instead of a 150 Saphir BX.
Both are fine lenses, but 150 is too close to 127, too far froth 21

Tandem Graphic: 360/10 Apo Saphir, 480/9 Apo-Nikkor. Thedtm lenses and brackets
travel in a separate case that also holds a 610/9 Apo-Nikkouge on my 2x3 Cambo SC with
and without its 2x3 Graflex RB Series B module. After | buildupport for it, I'll try it on the
tandem.

Closeup/macro in the field: 4"/5.6 Enlarging Pro Raptar

To make the point that old lenses can be good: 130 CZJ and 130/€2 Tessars, both made
in 1912. That these two are small and light makes carryingnteasier to justify. The better of my
two 85/6.3 B&L Tessars will eventually join them.

Because | like them and have room for them: 135 and 180 Apoi6d@0 Beryl, and 10.16"
Taylor Hobson. This is pure irrationality even though adl dike the /6.3 Tessars, light and small.

| travel with more lenses than the average reasonable ptagptogr. As long, however, as |
obey Edward Weston’s law (“If itis more than 500 feet from tia, it isn’t photogenic.”), my kit's
bulk and weight are endurable. For subjects too far fromspkllave a cart that works fairly well
on rough ground.
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| behave differently with my Nikons. When | bought my first reamera, a Nikkormat FTN,
in 1970, it came with a booklet that recommended gettingdenghose focal lengths were, re-
spectively, half normal, normal, twice normal, and so on. Nion kit has few lenses and they
roughly fit that progression. 24, 55, 105, 200, 400, 700. |aaproximately match that on 2x3
with 47, 105, 210, 420. There are no 25 mm lenses that cover 2835 Apo-Grandagon seems
to be the shortest lens that will cover the format — and an 8@Bpugh possible with the Baby
Bertha, isn’t very practical.

7 Oscilloscope cameras as a source of shutters

Scope cameras were used to record oscilloscope traces ariddilm. Most offered in the US
were made by Hewlett Packard or Tektronix . A few models dornghutters that may be worth
recovering if the camera can be bought at a good price.

Figure 54: Some see lenses, others see shutters. The pewple/fiom | bought the Sirchie cam-
eras that had these lens/shutter assemblies thought tlieyseleng cameras. Most photographers
would have thought that | bought lenses. In fact | boughttsinsit

Tektronix C-12, C-19, C-27, and C-58P cameras have mechlastiatters. Some have Oscillo
-Paragon lenses in llex Universal #3 shutters. In llex pexdathe Universal shutter is a press
shutter; the Acme is the cock-and-shoot equivalent. Thpescamera llexes I've seen are hard to
use because their rear tubes are not threaded externatigeptaetaining rings.

Other examples of these cameras have Oscillo-Raptar lendgshax shutters. Some, perhaps
not all, scope camera Alphaxes are threaded externallyaetr.

Hewlett Packard 196A and 196B also have mechanical shutteesseen them with Oscillo-
Raptar lenses in Alphax or Pi-Alphax shutters.

A few scope cameras contain Copal Press shutters. Pola®i81D-34, 39, Shackman 7000
and Tektronix C-4 for example. Itisn’t clear which size dbu{#0? #17?) any of these cameras has.
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Copal shutters from Polaroid cameras that hold any lensieut27/4.7 Tominon have diaphragms
with limited maximum apertures.

Most scope cameras have electronically timed solenoidesisut Electronic shutters can usu-
ally be recognized at sight most are in plastic cases withlble levers for setting speed or
aperture; there are also clearly marked llex Electronidtehsi— but sellers don't often post im-
ages that show their scope cameras lenses. That a scopead@asea socket for a power cord, a
fuse holder, or knobs for aperture and shutter speed isgsadence that its shutter is electronic.
Tek C30 and C-5x, e.g., C-5, C-51, , cameras (except the G#8F electronic shutters, as do
HP 122,123, 197A and 197B. Using these shutters is diffinoktworth the effort.

The list of scope cameras above is far from exhaustive bliides the types that are often
offered on eBay. Models | haven’'t mentioned are potentiakuale but should be bought cautiously.
What's been sold once can be sold again, but because theseasaane large and heavy shipping
them can be quite costly and so recovering delivery costaris. h

Oscillo-Paragons and Oscillo-Raptars , usually with foéeagths between 3 and 5, are some-
times offered in shutter without a camera. Some people siggeng these lenses for closeup
work on 4x5. If the price is low enough and fuzzy images of distalobjects are wanted or the
shutter can be used, why not? The three inchers won'’t coveadixfinity, so don’t think of them
as inexpensive wide angle lenses for 4x5.

Buying a used scope camera or a lens in shutter that was &drikom one in the hope of
getting an inexpensive and usable llex or Alphax shutteskyr Some, perhaps all, of the shutters
have diaphragms that open no wider than necessary. I'vehb@adek C-27 that contained a
75/1.9 Oscillo-Paragon in #3 llex Universal whose diaphragpens only 28 mm; #3 Universals
for normal applications open to 34.6 mm. And I've seen a Bscillo-Raptar in Alphax with
a limited diaphragm. It is probably best to avoid 75/1.9 &ns80/1.3 and 125 mm lenses are the
best bets.

8 Big Lessons Learned?

Ken Ruth was right. Inexpensive barrel lenses are made fee®&raphics and there are many
on the market. With little money and not much ingenuity or gimation the range of pictures that
can be taken with 2x3 Speeds can be extended in interestthgreaxpected directions.

I'm not, however, enthusiastic about close-up work illuatéd by available darkness. For me,
macro lenses for large format cameras ought to be in or in &ba leaf shutter so that flash can be
used with them. Copal #1 Press shutters made for the Polsidid seem ideal for this purpose.
Other apparently inexpensive relatively large shutteedess useful and more expensive to use.

Ken Ruth was wrong. Long, but not too long, lenses from copy@ocess cameras that can
be mounted in front of a leaf shutter can be use@bi2x3 Graphics. So can short macro lenses
in barrel. One doesn't need a Speed Graphic to benefit framdiaeprices.

Thanks to eBay, gear that isn't earning its keep can be solige funds for other equipment
that might be more useful. If one buys carefully, equipmenidht to try out can sometimes be
resold at a small profit. And then there's the occasionalpgatable windfall.

Our cheap and extremely cheerful little press cameras ittt the cusp between medium and
large format will accept a broad range of lenses intendedtioer applications. I'd never use a
Graphic the way | do a Nikon, but in situations where they camiade to work at all 2x3 Graphics
produce results the smaller format can't equal.
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The last word . ..

Figure 55: Stinky the Obnoxicat expressing vexation atdp@nored by his person, who gives too
much attention to photographic equipment and not enoughnio h
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Notes & References

See the Appendix below for a short notice about CharligiBger (secl10).

2Y4 X 3Ya or 2Y4 X 2% camerd he 2% x 2% format is also known as 6x7 cm. In the US, 2x3”
press cameras use cut-film in size 2% x 3% inches whereas ap&tine 6,5x9 cm cut film
size was in use. Actually, 6,5x9 cm sheets of film are sightigér, their dimension is in fact
22 x 3%z inches i.e. 63.5 x 88.9 mm. Except for users who wishaikwrith those specific
cut-film sizes requiring specific, non-interchangeablefitot holders, in all this article, 2x3
(2x3”) and 6x9 (6x9 cm) will denote the same camera formatsddver most 2x3” / 6x9 cm
cameras can accept 120 (or 220) rollfilm backs, providingr8 @) exposures of size close
to 56x82 mm and in 6x7 format 10 (or 20) exposures of size do&&x70 mm.

Back Focus or Back Focal Distancdistance between the last lens vertex and the focal point.
It is very common that the short back focal distance of viemes wide-angle lenses makes
impossible to mount them on a reflex camera.

In barrel: of course in all lenses, individual lens elements are hedether by darrel. The
expressiorbarrel lensesneans that the lens has no built-in leaf shutter. Most béereles,
or shutter-less lenses, however, have a built-in iris aredtape control; however there exist
numerous examples of barrel lenses with a fixed aperturegxample in scanners, xerox
copiers or microfilm projectors.

T-mount this is a simple metric thread mount, M42x0.75 mm, widelgdigo attach a
35mm SLR to a microscope or a telescope. It should not be sedfwith the “univer-
sal” M42x1 mm threaded mount used to attach lenses to a yarfi&5 mm SLRs like older
Pentax and Praktika cameras. In M42x1 lens mounts, threel isi1 mm, not 0.75 like in
the T-mount, but the nominal diameter is the same. “T2” can &k found for the T-mount.
Some T/T2 adaptor rings can rotate in order to perfectly lseténs position with respect
to the camera body. T-mount rings can be found in most baystgkgts, allowing to adapt
T-mount lenses to almost every new or used 35 mm SLR avaitabtbe market, as well as
step-up rings from the T-mount to the video C-mount standaimodern Four-Thirds and
Micro-Four-Thirds bayonet standards.

An exception to the rule is the modern Sinar DB behindHeres shutter system. A single
shutter of large diameter is attached to the front standétiteanonorail camera just behind
the rear lens cell, and can serve for a whole range of bamsékesold in a dedicated “Sinar
DB” mount.

threaded to screw into a #1 shuttespecifications for #1 shutters are as follows

* iris max diameter: 30 mm
» front cell thread: M40x0.75; rear cell thread: M36x0.75
* lens board hole diameter: 41.6-41.8 mm; retaining ringddr M39x0,75

» cell spacing = overall thickness: 20.025 mm
More shutter sizes herg: http://www.skgrimes.com/cormpdeXx.htm
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[8] Ip/mm: line pairs per millimeter. or cycles/mm, a clasdimeans of measuring the fine pitch
of grid-shaped test patterns in resolution targets. Theespondence with lines pairs per
inches is: 25.4 Ip/inch = 1 Ip/mm; one lp/ inch0.04 Ip/mm. Converted into dots or samples,
two dots or two samples are required to pass one cycle, sariivipieeds 2 points or two
samples per mm, 1 Ip/mm requires 25.4x2 = 50/8 dots or sarppleisch, 8 [p/mm requires
about 400 samples per inch.

[9] Royal Microscopical Society (RMS) threadost lenses used on a microscopes have a stan-
dard RMS thread mount,
http://www.micrographia.com/tutoria/micbasic/micopimicb0200/0t023shi.ntm
diameter 0.8 ; Whitworth (55angle) ; 36 threads per pitch ; metric equivalent: 20.32 mm
in diameter with a pitch of 0.706 mm.

[10] 6/4 plasmat type®riginally, the Plasmat is a (6/4) lens design by Paul Ruddlpe father
or Carl Zeiss Planar and Tessar lenses. The Plasmat wadun&d in 1918 when Rudolph
had left Zeiss and worked for Hugo Meyer. It is a quasi-synmicgtdesign like Von Hoegt’s
Goerz Dagor, except that instead of cemented triplets iD#gor, the Plasmat uses cemented
doublets and an air-spaced single element in each grouplbfs3one of the most fruitful
(6/4) lens designs of all times, which inspired up to now mradep-class view camera lenses
of standard focal length.

[11] The Lens Collector's Vade Mecuntan be obtained on CD from this vendor :
http://www.antiquecameras.net/lensvademecum.html

[12] LTM: Leica Thread Mount, a famous thread size used to muéenses on Leica rangefinder
cameras prior to the introduction of the Leica-M bayonet ntollTM is a standard size
for many modern enlarging lenses. Specifications are agaramx of metric and Imperial,
thread diameter is a metric 39 mm while the thread pitch isrgyerial 26 TPI ; the full metric
specification would be precisely M39x0.977. Beware howéwatrit is not uncommon to find
pseudo-LTM threads of actual metric specifications M39xdr. énlarging lenses where the
number of mounting threads is usually small, mechanicalr#mices often allow to actually
mount a true LTM M39x26TPI on a M39x1 and vice-versa.

[13] Since the first Planar design in 1896 at Carl Zeiss J&rmaregistered trade name has be re-
used by the manufacturer to denote numerous differentdemsele of 5 to 7 lens elements.
The twin-lens Rolleiflex was equipped with different Plalearses, 5- or 6-element designs,
focal lengths 75 or 80 mm. Single lens 6x6 Rolleiflex cameragquipped with a 7-element
80/2.8 Planar lens similar to the Hasselblad’s. Dan Fronfiaiear lens is a 5-element design,
most probably similar to the 80/2.8 5-element Planar fitthegRolleiflex TLR.

[14] Patrice-Hervé Pont, “Les chiffres clés, de A comme Adpacomme Zeiss” - 3-rd ed., 2000,
Editions du Pécari - Atlantica-Séguier, ISBN : 2-91284-&lHitp://www.atlantica.fr

[15] Full Plate: an old glass plate format, the Full Plate or Plate 1/1; dsiers 812" X
62" (165x216 mm). http://en.wikipedia.org/wiki/Film rfoat

[16] dial-set Compur in pre-WW-II Compur shutters, speed selection was doneutin a dial
located obove the lens. The German for thisRed-Compur
http://www.kamera-geschichte.de/images/v0011a.jpg.

Later, Compur speeds are controlled by a ring surroundieglehs, therim-set Compur
(Ring-Compuiin German).
http://www.kamera-geschichte.de/images/v0012a.jpg
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[17] nttp://lyricsplayground.com/alpha/songs/t/tdptalka.shtmil

[18] focus shift on stopping dowrnn some older lenses like the Dagor, the best focusing plane
that can be found visually on the ground glass is differenénvthe lens is wide open (for
framing and focusing) or when the lens is stopped donw to ¢cheahworking aperture. This
is due to residual aberrations, mostly in the edges of thganthe effect is important with a
lens affected by spherical aberration, for example a singleorrected lens element. When
using older lenses affected by focus shift, it is sometineesmmended to frame and focus
with the lens stopped down to the final working aperture. phicedure, unfortunately, does
not solve all problems since on the ground glass the imagdw®itery dim and the apparent
depth of field will increase, which does not help finding thetldecus.

[19] http://homepage?2.nifty.com/akiyanroom/redbodk-e

10 Appendix: in memoriam, Charlie Barringer (1943-2010)

Charlie Barringer, an appreciation

During a discussion on and off Usenet about an obscure Zessontens Willem-Jan Mark-
erink introduced me to Charlie Barringer and Marc James Bmoahuthors ofThe Zeiss-lkon
Compendium, (Zeiss Compendium East & West: 1940-1972, ISBN 1874701243 Books,
2002) Charlie and | soon discovered that we lived only a few milgatand a friendship ensued.
Charlie was a friend, an inspiration, and a bad influence.

Charlie encouraged me to pursue my closely-linked hobbipha@tography and accumulating
photographic equipment. He was himself an active photdgmapn recent years primarily with
digital equipment, and an obsessive accumulator. He iskmestn among collectors of photo-
graphic equipment as a Zeiss specialist and in fact Zeis$igdsst love.

But his tastes were catholic. All good equipment appealekirtg in addition to his many
Zeiss cameras, and, naturally, Zeiss lenses to go on therhadhdirst rate lenses from many
manufacturers. One of his great treasures was a 44/5.6 8ujpgion. Another, that made it clear
that although he was an avid collector he was not a perfastiomas an 80 inch Zoomar mirror
lens with what appears to be a bullet hole in the front elemighich of the rest of his collection
was similarly less than pristine.

In lenses, he pursued the informative and the extreme. Toemative, e.g., a small mountain
of 50/1.5 Sonnars, primarily to understand what Zeiss hacdd he extreme, i.e., short or long
for the format covered, because, well, that's what he liked.

Charlie often lectured me on the importance of getting tle¢ ahd on the relative unimportance
of, e.g., scratches on lenses. For him a lens that was goadjerveas good enough. The test of
goodness was the final print, not the lens’ appearance ogrlekie had, therefore, great respect
and affection for the humble Tessar.

There were, however, times when a desire for perfectioreddidm. The obscure lens that
brought us together was a 45/4.5 Mikrotar I'd bought at a cansbow. He had one, as did Mr.
Small. When | decided to sell mine | mentioned to Charlie,asging, that | was negotiating with
a prospective buyer. He took his out of its drawer, checkdduind that it was defective, and in a
great panic implored me to sell him mine.

71


http://lyricsplayground.com/alpha/songs/t/toofatpolka.shtml
http://homepage2.nifty.com/akiyanroom/redbook-e/

He was also at times seized by the need to possess. He hadauwknspeed Graphic that he
used occasionally for testing lenses in barrel. | once bbagtx3 Crown Graphic with Graflok
back and no focusing panel as a parts camera, then lookeasaty}clind decided it was much too
good to dismantle. When | mentioned it to Charlie he discedeghat he needed a 2x3 Crown
Graphic and worked very hard to convince me to sell it to hine. teéeded it. His life would be
incomplete without it. He whined and nagged and cried andieagintil | gave it to him as a gift
to make him stop pestering me.

Charlie was also a bad influence. He used his Mini Speed tmatiwhether an extreme lens,
a 1.75/2.8 Elcan, would cover 2x3; after looking at the imagmrit on the Mini’s ground glass,
he thought it would. The sight of his large short lens stuffed the front of his Mini Speed was
the inspiration | needed to acquire one and have it put plpparboard. Unfortunately it doesn't,
after all, cover 2x3. But now we know.

Charlie will live in my memory, though, more as a kind and ogrperson than as an accu-
mulator and student of photographic equipment. During higl fllness he put much energy into
caring for his aged parents and for his wife, whose breasteramas diagnosed after he received
his death sentence. He clung to life until it was clear thaérébe was cancer-free. As he was
dying, Charlie gave some of the pearls of his collection ieeniils. His heirs, he explained, would
not miss them and the gifts would please their recipients.

March 30, 2011
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