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Di splays at the 2023 PNWFM Sy
Rare Earth EI ement Mi ner al

By Bob Meyer

Y it
Signiticant and E 1 Ugly Mineral

Jessica R&benmtseom®@mariga |Ealrt h EIl edofeenat uMiinreg admseci mens and ex
rare earth el ements are used.

The 2023 PNWFM Annual Sy mp o stiwd mff eha k
ed to the subject of rare earth mineral s, but a
Pacific Northwest Chapter of the Friends of Mine

Jessica Rplhéertsnom very informative case featurir
t he back,Rernd iEdretdh EIl ement Mi ner al s, Si ga&i fNioc a |
Such Thing as @ahhdagtgsei heatnlred 9 rare earth e
Monazite sand. There was also a group of artif a
some of the rare earths. This group included a I
rescent bul b, and a ND YAG |l aser rod(Cdhespoeicn
about 5 c¢cm in height, from the Snowbird mine, f
USA; and an Andradite with Yttrium, about 4 cm &
co
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John L&ndcCalsle ent i-Wildeed SMoarrind Mi ner al s

John Lipudeliln a case containi mg de7 SKkpea mni nemnpso sfirt |
representing the rare earth species included an
tall) ofCd)arfirsomet he Snowbird Mine-(&ed &r dmc®hee
Mi ner al Point District, Ravalli Co. , Mont ana, US

7609

YﬁVJau Huovste ! Q,J;.k
QO&,'“’ Mla.‘.
%'M 6 -
Guizhov Prvince
Cluna
Collection of: JOHN LINDELL

Yttrian Fluorite with Calcite from the Qinglang Mine, Quonl
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The Rice Museum of Rocks & Minerals Display presenting a ver
Red Cliff Campground, Gallatin County, Montansea

A detail of The Rice Museum of Rocks & Minerals Display sho\
map of the area, and some festive bats!
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The case from the Crystal Research Collection feat
Paul Shlichta of the Crpstalh Baseaeohi tbkelde ¢ OiSAn
MENS FROM THE CRYSTAL RESEARCH COLLECTI ON The ¢
11 |l ost | ocalities and on the front of the case

“ &
.y GO0 «‘3“\‘«
Deal aan e <
Wn Naley , u\\\m? PraR
wine cotscied s s,veuw_a.\‘\\ \ oot an®
Bl the aren S Do 3 M@U‘\a 5 ‘w‘“ﬁ'ﬁ
WoWA ouie Wegah 'S N L

Aneres SO .

Three specimens in the Crystal Research Collection | ost |
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“SCRYSTAL CAVITY”, PCA MINE, CARLSBAD, NEW MEXICO

In 1962, as part of the International Conference on Saline Deposits
I was given access to several of the potash mines in Carlsbad, New
Mexico. At the PCA mine, hearing that I was the crystallographer of
the group, they showed me a cavity about 5’ high with transparent
halite crystals over 4 feet on a side, hanging from the ceiling (above).
Later, they send me a 50 Ib cleavage from one of the crystals:

There is little doubt that the crystal ca being i
‘has oy i vity, being inherently unstable,

3

pl acards on the Crystal
R
PCA Mine, . S Rawn

Col
Carl sbad, | ec

New Mexi co,

December
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RADIATION COLORING OF HALITE AT PROJECT GNOME

In 1961, a 3 kiloton nuclear weapon was detonated in a salt dome
in Eddy county, New Mexico. The radiation cause the colorless halite
to turn amber, which rapidly changed to dark blue when exposed to
light. I was called in to explain the phenomena and duplicate the
effect in a laboratory. We retained several samples of the blue halite
from Gnome and sent some to colleagues. They wrote back that the
samples were colorless. Within a few months, the color in our
samples faded until they were completely colorless. This was
probably due to room temperature stress relief of the crystalline

structure. It is very unlikely that ERDA will ever repeat this project
so the exact nature of this coloration will remain a mystery.

Space does not permit telling the stories which most of these
specimens have concerning their collection. For more detailed

information, please contact Paul Shlichta at query@crystal-
research.com.

The second placard on the Crystal Research Collection | ost |c
from radiation from a nuclear weapon test.
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Ray &li dl splay entitled RE Mineral Gems + Really Ra

Ray putl in a very interesting display of cut ge
but also with examples of cut stones of mineral s
ent mineral/localities, 13 of which were on a ro

A detail of a group of stonEscanet hRl eaasatmadtl @ time Ragr Hiflil1

Zektzerite from our Washington Pass.
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The turntablé&® d¢das&KRayOfHindte is the very unusual Brookite that
colors of the piece as it rotates in the 1

Wistorivally, well-detined prebuite crystals in collectinns were primarily
Teom u Targe asbistos mine in Quebee. Beginning in 2010, attractive
crystabs, often blue, but alse the more commun botryoidal form i scilows
and i i the area of Timzanks where tanzaniie (the gem
v is mined. Prehinite from Wave Il in Awstrali is

..
expecially 3

Bill and Di d@n ac absaemeernotni t | ed PREHNMd Eof aZ&®DIZi t es.
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A selection of Prehnite speci f®ersasien Bi l |l and Dia

and greens, were found 1n the area of
variety of zoisite) is mined. Prehnite
especially suitable for gem carving:
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commemorating Ga@¥x2 McWilliams, 1942
The final case | will desGarpeMCcW bheaimbat aodma
|l ector. The case contained two photos of Gary Mc
Al aska (5 from Wrangel Burrough and 6 from Peter
Pi ck, Rocks and Minerals by Boat i n Southeast ‘
mounted on the back of the case |ists a third wr

| THE JZ.{HC

A detail of the Gary McWilliams case. On the |l eft, a stalact
Rocky Pass, Kuiu I sland, Petersburg Borough, Alaska USA, and
Admiralty Island, Alaska, USA.
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N News from t
‘\' RICE Rice Museun

MUSEUM OF 26385 NW Grovel an

ROCKS& Hill sboro, OR 97
MINERALS

https://ricenorthwestmuseum. or

SAVE THE DATE!
Sat, JaA BS0bhe bheok Seloeygse party with aut hor

Sat , Fe bMi n2e4rt ahl Fashion Show

Tou:r s

Thanks to the Juan Young Trust, for tfhree el asoturtswaof ryoe
through November for children and members of our <con
services. As a nonprofit organization, we rely on gr
support ourUngroaogruanms.el y, our grant with the Juan You

no | onger be able to provide free tour ¢
Our goal is to fund 60 f-weeateucsrfenttipeard@@Qudcwialsle
gift of $175, you cover the ticketWbhoste ohia sl la gu
ber, you can make a diByY eegleinmienavti it hg afhiynamoiualt .bar r i

ucation accessible for any child or guest who wishes to visit.

Pl ease consi der
our website. By

eventmatkhe gerad dofn ad

gi vi oda pr
gi vi he of educati on, you be
e w

ng
ng
t

o N

y to
gi ft
or | d.

Adopt a Miner al

Looking for the perfect holidAgopgtfonéooftberr omcHk

Adoption Benefits Include:
A photo of the mineral (a new benefit!), Certi
The adopter's name displayed next to the
By joining our Adopt A Miner al program, you become
coll ections require special cl eani-chegd u antaii mlt & naphacres o re
an i mportant contribution and gives you a personal ¢
visit your miner al of t en!

To receive by Dec. 25th, please order by


https://ricenorthwestmuseum.org/
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Tools for Trimming Minerals
Clyde Spencer
2023
[The following is an edited summary of email exchanges between members of the South East
Micromounters Group and myself; used with permission of the participants.]

Quintin Wight: Clyde
| use ceramic tile nippers. They usually have tungsten carbide teeth, and are cheaper to buy.

Herwig Pelkmans: Quintin
One of the things | did not like about the ceramic tile nippers. | found that the max distance between both "jaws" when
opened completely is quite limited, as is the space inside the jaws.

That of course translates to: OK for smaller samples, but not handy or even impossible for trimming somewhat larger
rocks. That's where hoof trimmers can come in, | guess.

Quintin Wight: All
My tile trimmers (attached) open a full inch. | bought them at a local hardware store many years ago, and they are still
as good as ever.

Mike Howard: Quintin Wight
Quintin, those trimmers are a bit different in shape of the nipper blades than the ones | have encountered. Very
interesting!

Quintin Wight: Mike

Yes. In shot #1 below, you can see that when fully compressed, the teeth don’t meet. That stops them from smashing
into each other on a hard break. You can also make out the tungsten carbide teeth. In shot #2, you can see that the
head is offset to give a better grip on the subject without interference from the pivot. They work well.

Clyde Spencer: All

My 14" hoof trimmers are one of my most useful tools for trimming limestone specimens. | can take off edges up to
about 1/2". Only when | can't reduce it with the hoof trimmer do | resort to my hydraulic-jack trimmer. | also use a
small pair of electrician's side-cutters for more delicate work.
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Mike Howard: Clyde

HA HA, glad to know | am not the only person who used those type of trimmers! | have two sets, one with 9-inch
handles and the other pair is 14" like yours! And, for very delicate work, | have both jewelers nips and side cutters! |
wore out two Yost trimmers over the years, and | managed to locate a Chinese knockoff, but it is about 30% larger and
has a little more slack in the works, which actually works to its favor. Tight tolerances are good, until they start wearing
too much! | have trimmed many a specimen down to fit in a perky 1.25" cube with those tools! And getting rid of waste
matrix can make a specimen set much more aesthetically for mounting! HA HA much of my trimming has been thin
vuggy pieces of syenite...and when trimming with the 9" trimmer, | have to be very careful or | will pinch the palm of my
hand!

Mike Howard: Quintin

The hoof trimmers are in the 2nd picture, the rule is there so you can see the max opening on them...2.25" for the large
pair and 1.5" for the smaller pair. The small pair have been heavily used to the point that when closed, the handles are
within 1/4" of each other, thus the pinching effect! These are very useful on thin, brittle, or crumbly matrix specimens.
Like you said the ceramic tile SiC trimmers are fine but do not open much over 3/8th inch, so their use is very limited.
After all, they were designed to trim ceramic tile, not rocks!

Trimming rock with any trimmer requires experience and patience, and some knowledge of how the rock will respond to
applied force. 1do like Jim Daly's Hydraulic German made trimmer. It is great for putting incremental pressure on the
rock so the shock of breaking is not as much as the screw type, but the Chinese one cost me about $50 a few years back
and the German Hydraulic trimmer is nearly $1,900 the last time | checked! | would rather spend my money on a couple
of dozen nice fluorescent specimens than that trimmer (particularly at my age and the fact that | no longer collect, just
silver pick and trade.)

J. Michael Howard, photographer

222
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Herwig Pelkmans: Mike
Regarding these hoof trimmers: any specific brand you can recommend?

Looking at a few, | notice there is quite a price range, this one being quite expensive:

https://www.centaurforge.com/GE-14-Original-Style-Hoof-Nippers/productinfo/14GE/

Regarding pinching your hand: best to use a cloth to cover the rock and the head of the trimmer before putting pressure
on it. That will not only keep all the fragments close, but it will also keep you from pinching your hand.

Clyde Spencer: Herwig

The one | have was made in the USA and was not particularly expensive. | have had it for several years and it will
probably outlive me. I've touched up the edge on the jaws a few times. So, I'd go with the cheaper one - unless it was
made in China.

Mike Howard: Herwig

The hoof trimmers have their limits, but more due to the strength of the operator! Here are 3 pictures...first is of my
Chinese knockoff Yost trimmer.....about 30% larger than the Yost. Note the springs to aid with retraction when
opening....max opening 4" vertically, but | almost never use that full amount...the rock must be limestone or something
with less tenacity to use the full opening. Width is about 4.5 inches horizontally between the vertical bars. | have
trimmed 100s of specimens with this trimmer, after my two Yosts finally cratered.

Stan Bogosian: All

I'm on my second hydraulic ZUBER, and have to say it has been worth every penny. For finer trimming, | use a Swarf
Systems "mini" screw-type trimmer. And yes, | also have a tile trimmer, which | use maybe three times a year. Agree
with Herwig, the jaws don't always open far enough.

Quintin Wight: All

I should fill in the picture. | also use a Yost trimmer (I bought that from Bill Yost in 1972), a five-ton hydraulic monster
for bigger pieces, and a truly useful little 50 G hammer | bought in Fiesch, Switzerland, in 1966 (see below). It has a
wooden shaft, and though the edges of the square striking face have worn slightly, it doesn't show a trace of
mushrooming. That's real heat-treating! | use it on pieces held in my palm. The handle looks a little short because I've
broken it twice over the years. It has trimmed a lot of rock!

Mike Howard: All

At one time a few years back, my friend Henry de Linde designed and had built by a local welding shop, a 5-ton hydraulic
splitter. When he moved away, he sold it to Charles Steuart, another geologist friend of mine. Even later, he sent on
consignment to a rock shop in Mt. Ida. There | saw it, called Charles and asked what he had to have for it. We agreed on
a price of $100, thus it came into my possession!

I had it for about 10 years and broke lots of rock with it, but when | retired and quit collecting, | decided to sell it. That s
about the time RV Stevens AKA Big Bob came by for a visit. He saw it and wanted it so he bought it from me.... for $100.
I never had to do a thing to it! | had it mounted on a 3 ft. diameter oak tree round, so we pried it off of there and he
hauled it away. | broke down a lot of 1 ft. boulders of vug-bearing nepheline syenite with it, and a lot of the vuggy
brookite quartz host rock from the Christy pit too!

222



PNWF M December

Pagzs NEWSLETTER

Clyde Spencer: Mike
1 think | remember seeing that press outside, behind your house. You wisely put some heavy carpet over it to keep the
shrapnel from wounding you.

I bought a 3(?) ton hydraulic press from Harbor Freight and Tools and then bought a Chinese, wide cold-chisel that | cut
down .... It works well for most things. | also bought a carbide hacksaw blade that | use to notch big pieces to seat the
cold-chisel blade, and encourage it to break where | want it to break.

| also made a small trimmer out of a hand-operated bearing press (Again from Harbor Freight), but ended up not using it
much.

Mike Howard: Clyde

Yes, that was the one! If you broke a rock of any size, you needed to wrap the lower half of the machine with carpet! HA
HA Besides protecting me, it also kept the shards from flying away into the bushes and me from having to hunt for
them!

Mike Howard: All

But | found NO mineral trimmers available, even that fancy German one is no longer made. So, | decided | would see if |
could find anything that | could adapt to make one, and this is what | came up with. You can look it up at Home Depot,
but today it shows it is OUT OF STOCK! | wonder if | purchased the last one. It is: Black Bull 6-ton A-Frame Shop Press
806472. | have a few pictures of it and my ideas about how to modify it for a relatively inexpensive mineral/rock
trimmer. Itis no lightweight at 47 pounds unassembled. Cost with free home delivery was $119.

Here are my thoughts on modifications. In the reviews, several said it was rickety, well obviously, they did not tighten
down all the nuts and bolts! But once | get it assembled, and all squared up, | will take it to a local welding shop and
have the critical joins wire welded.

The other modification is on the end of the press ram rod. | will take it, before assembly and locate two carbide tipped
masonry chisels, have them cut off and one welded on the end of the push rock and the other welded on the bottom
plate so | can have chisels top and bottom on any standard rock trimmer.

| expect to come in under $170 on this little project and though it is not really very portable, when we have the CUSMMS
back here in Arkansas next year, | will have it on hand for those wanting to trim their specimens. By then | hope to have
had enough experience with it to let everyone know if it was worth the price or not.

Fortunately, there are a couple of YouTube videos that show how to assemble it...pretty amateurish but still better than
just a static diagram! HA HA
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Herwig Pelkmans: All
And FYI: the trimmer that Stan mentioned, the SWARF trimmer, is still being made in the US by Ted Hadley
(thadleyO1@yahoo.com).

| bought one too, and am very satisfied with its ease of handling and overall performance.

Clyde Spencer: Mike

The A-frame press you bought resembles the one | bought from Harbor Freight & Tools a few years ago. | made some
modifications that you might want to consider. | bought a Chinese-made, wide cold-chisel, also from HFT. | shortened
the shaft of the steel cold-chisel. (And, lost an expensive polycrystalline diamond, lathe tool bit in the process because |
started with a hexagonal shaft.) | then machined a collar with my lathe to fit the cold-chisel and the plunger under the
hydraulic jack platform. The collar has setscrews. This allows me to rotate the blade to align with any natural cracks
while taking advantage of the full width of the platform. | chose a steel cold-chisel because it can be sharpened after
removing it from the collar, should it become dull or chipped. | purposely avoided carbide because, while it is very hard
(and hence difficult to sharpen), it also tends to be brittle. After a few years of busting some tough rocks, | haven't had a
need to dress the upper cold-chisel.

I didn't make another bit to go under the specimen. | imagine just putting a length of steel angle iron under it should be
adequate, although | haven't really found that necessary. The press came with a couple of iron spacer blocks that | just
place at the outside of the specimen, leaving the center, where | want it to break, unsupported.

Before you go to the trouble and expense of having the frame welded, you might want to consider just applying (slow
curing) epoxy to all the areas where the bolts are, to keep it from moving. | didn't do that, and haven't had any
problems. | think that you are right that the people who complained about their frames being rickety just didn't tighten
their bolts enough.

Mike Howard: Clyde

Thank you for your suggestions. | discovered one thing, carbide tipped chisels are damn expensive! In the order of two
would cost me nearly as much, in fact maybe more, than this entire set up! | will go with just regular steel cold
chisels...since | have no metal working equipment in my shop. | will take this rig to a metal shop, and explain what |
want done. Due to your experience of not having to resharpen that upper bit after several years of use, | plan on having
the rod shortened by the same amount as the chisel adds and having it welded into place. The bottom chisel will be
welded to one of those plates. | did measure the diameter of the vertical push rod and it is 1" so | am thinking of buying
a couple of 1" chisels. My small screw type trimmer uses 3/8" chisels, and | have never even chipped one.
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| believe this unit is exactly the same one you bought from HF&T, but they have none in stock, and just imported under a
different name.... HA HA The Chinese do that a lot! HF&T lists it on their web site, but every time | checked it was out of
stock.

Anyway, yesterday afternoon | started to put all the bits and pieces together, hand tight. Between the parts diagram,
the drawing and the picture on the box, | was able to figure it out. | have not yet attached the upper "A" portion to the
body as that looks to be the fiddliest part of all. And | need to get the chisels attached before doing that.

As far as the collar and such, | just plan on rotating the specimen to the best "pinch" position. My very small screw vise
has that rotation option for the lower bit, but | have never used it. Just have both bits aligned with each other.

Mike Howard: All

| previously sent everyone pictures of this rock trimmer project, the 6-ton hydraulic trimmer, and pics of my small
Chinese made trimmer and a couple of horse nail trimmers that | use occasionally. So here are pictures of both the
finished rock trimmer and two other trimmers | had that | finally located...now everything sits on one bench so | do not
have to look all over creation to find them when needed! HA HA

The first pic is of a steel nut cutter with an open jaw of 1 inch. This is a handy portable size, but you also have to carry a
crescent wrench with you to use it. Also in the same picture is my tile cutter, this works well for up to 5/8-inch nipping
of sharp edges and slivers. Needed for it is either a bandana or small towel to wrap around the cutter head once you are
holding the piece in position as this sometimes needs two-handed operation and the pieces may fly away, if not
wrapped!

The rest of the pics show.... 2nd picture shows the upper portion of the A-Frame, note the welded joints, the painting of
the relief valve so that | can see it more easily that if it was black on a black background, and the 1" C-clamps holding the
jack in place. These may be removed later as | have purchased but not yet received some 2" spring clamps. The 3rd
picture shows the lower half of the rock trimmer and the alignment of the chisels for breaking a rock! The 4th picture
shows the spring clip | bolted to the side of the press to hold the copper release pipe and the new jack lever bar. The
last picture shows a close up of the alignment of the chisel bits for breaking rock. Note the 2 one-inch C-clamps being
used to hold the lower plate in proper position. These also may be replaced with several spring clamps once they arrive.

This unit came with a single piece release and lever jack bar, but it was like 30" and actually did not fit into the jack
properly. Previous bottle jacks | had had two - piece handles, so | just custom made them, and | like the way they nest
on the side of the unit.

Anyway, not counting the spring clamps, | am finished with this unit and think it is ready to work with when | get some
suitable material. Anything smaller than 2 inches, | will continue to break with my screw trimmer.
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J. Michael Howard, photographer

Herwig Pelkmans: Mike
Very interesting, Mike. So, what is the height of the rock you can still easily get between both chisels?
Have you already done a test with a big tough rock that large?

What I would change are the clamps holding the lower plates. I would replace them by 4 good sized bolts (one

on every comer; not welded. of course).
Right now, those clamps might be in the way of the (large) rocks you will be trimming, and it will also be more

sturdy.

Vi a British Micromount Society, News | et



Three Dimensional photographic images have been around for since the [850's and
John Chapman has been an enthusiastic exponent of its application to microminerals
over the last few years - as many attendees of the BMS North West Branch will
remember. So it was a pleasure when John offered to write an article on the
principles behind the technique and share his expertise with the BMS members.

The Background to 3D Photomicrography through the stereomicroscope

Most of us that are blessed with two functioning eyes see the world in three dimensions:
left/right (X-direction), up/down (Y-direction) and depth (Z-direction). We have only to
try walking about somewhere unfamiliar with one eye closed to realise just how important
depth is in navigating, assessing distances and avoiding predators. And then try picking
blackberries with one eye closed — that could be a painful experience!

Our eyes and brain perform an amazing ability to create a third image, which we
experience as a single one, yet made from two decidedly different images. A
convenient demonstration that our eyes see different images is to hold your fingertip
steadily half way between your eyes and this print. When you close each eye in turn
you will see that your fingertip points to different locations. It is from those very slight
lateral differences between the views seen by each eye that our brain creates the
three-dimensional image with which most of us are familiar, not even aware of the
computations having taken place.

The stereomicroscope was first envisaged by Horatio Saltonstall Greenough (1845-1916),
an American biologist who was studying marine embryos. He approached Professor Ernst
Abbe of Carl Zeiss Microscopes in Jena, Germany, who had already developed a
stereoscopic binocular tube for high power microscopes. Greenough wanted lower
magnification and greater free space, or ‘working distance’, between the microscope and
the specimen and he postulated that two lower power microscopes could be fixed
together at an angle so that the optic axes converged at the specimen plane. Abbe designed
an instrument and Zeiss produced the first stereomicroscope in the world around 1896.
Greenough’s principle is still in use as a very effective stereomicroscope, having two optical
tubes set at an angle, each complete with an eyepiece and an objective lens. Later and
more complex models use a parallel beam construction and a common main objective.

A stereomicroscope enables us to view objects at magnifications from around 10x to about
50x with relaxed vision and with our eyes having a vergence that would be natural for a
distance of about 10" (250 mm). On most stereomicroscopes this angle is about 12
degrees. As with natural viewing each eye sees a quite different view. Imagine holding a golf
ball sized specimen at about 0" (the arbitrary close-focusing distance). The two different
views are remarkably combined into a single aerial image that is constructed in the brain,
and yet those two views may be radically different.

When it comes to studying tiny minerals the instrument of choice by a long way is the
stereomicroscope. When we are viewing a micro mineral our brain processes these two
views and gives us a mental image which includes a visualisation of the depth of our
specimen and its cavities. But now try closing one eye and (with a different specimen), see
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how much you are missing. (It must be a different specimen because the brain records the
data it has just produced, and this can be used to interpret a specimen using only one eye.)

During my work with Zeiss, it happened several times that people complained that the
photographs they had taken through their stereomicroscopes didn’t look like what they
could see visually. | used to suggest that they closed the opposite eye to the one using the
camera port and so, in that way, they would see with one eye what the camera would
record.

A large part of the skill in making a good mineral photograph is the ability to provide a
sense of depth and replicating what is seen as a stereoscopic image as much as possible. If
we could recreate a stereoscopic image of a specimen, then we should possess the closest
interpretation that is possible. In conventional photography this has been done for many
years - from around [850 stereo photo pairs were produced by several eminent
photographers of landscapes, buildings, interiors and portraits. And in stereomicroscopy,
early 3D images were made by direct projection of the left and right images from a
stereomicroscope onto a single photographic plate. In all cases, when developed, the
printed images were mounted on a ‘stereocard’ that was inserted into a viewer, in which
each eye viewed its own photograph, recreating the view through the stereomicroscope.

Making 3D Stereoscopic images

How could we use a stereomicroscope to produce 3D images? Simply, though tricky, we
could hold a compact digital camera or mobile phone camera over each eyepiece of our
stereomicroscope and take a Left then a Right image. These two images can be combined
in the free software Stereophotomaker, which offers all of the 3D viewing methods
available. In practice this is a tricky technique because it’s difficult to align the camera or
phone accurately over the exit pupil of the eyepiece whether for 3D or 2D. So-called
‘eyepiece cameras’, which temporarily replace an eyepiece, are more amenable, but the
best way is to use a ‘phototube’ on a stereomicroscope. Some of these can be added to an
existing microscope but in other cases they must be built in at manufacture. But to make
3D images, it must be possible to attach a camera to each beam path in turn. The system |
use makes it easy to slide the camera from one beam path to the other.

Once you've obtained your left and right hand images these can be loaded into
Stereophotomaker. For immediate 3D viewing and for adjustment, the two images should
be switched to red-cyan anaglyph view and observed with the respective spectacles. There
is an automatic alignment function, which should always be used before making any
adjustments to the position of foreground objects in relationship to the plane of the
computer screen. The image can then be saved as an anaglyph, a left-right stereo pair or an
MPO file and each of these is discussed below.
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An anaglyph is easily produced. In this method, the left and right images are
superimposed and coloured red for the left image and cyan for the right image. This is by
far the most common version, though previously red and green were used. Yellow-purple
is another possible combination.

Anaglyphs have some distinct advantages, as well as some equally distinct disadvantages.
The great advantage over all other methods is that the image can be enlarged on screen,

and it is a considerable delight to be able to roam around such a 3D image at high
magnification, often discovering things that had not been noticed in direct microscopy.

Secondly, the only viewing aid necessary is a pair of cheap red-cyan spectacles.

The main disadvantage is that the colours of the filters in the spectacles prevent some
inherent mineral colours from being seen properly. Thus, brilliant red realgar is seen as
black through the cyan filter and equally, colours such as those of caledonite and
aurichalcite do not get through the red filter. There are some types of anaglyphs that can
help get around these issues, but the final result always looks unnatural.

Stereo image pairs can be made as L-R side-by-side pairs for parallel viewing (as used in
stereocard viewers) and several other formats. The first can be ‘free viewed' so long as
the centres of the images are not further apart than the separation of one’s eyes (about 65
mm). The OWL viewer, with stand at £15, or Lite OWL hand-held viewer at £5, from the
London Stereoscopic Company headed by Brian May are probably the best aids but you
are still limited to images that are little wider than 80 mm each. There are also available
mirror devices working on the periscope principle that enable larger images to be viewed.
However, even these do not allow for detailed inspection of an image.

MPO files can be easily produced in Stereophotomaker and these are used by 3D
projectors and 3D televisions. These allow viewing in completely natural colour using
either shutter glasses (‘active viewing’) or polarising spectacles (‘passive viewing’). Shutter
glasses are constructed of liquid crystal films that rapidly alternate between full passage and
opaque. They are synchronised with the projector, which projects rapidly alternating left
and right images. So, at one instant, the left eye sees the left image and the next instant
the right eye sees the right image. This is all so rapid that it cannot be detected. The
passive method, mainly for 3D TV allows each eye to see alternate image lines. For that
reason, a 4K television is better since it provides 2K resolution for each eye.

When | am making 3D images | save a red-cyan anaglyph, a L-R side-by-side pair and an
MPO file. An anaglyph cannot be turned into other types but the other two can be
converted into any other, so are good to save.
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Improving the apparent depth of field

If you've been successful with making a single stereoscopic image, you will have made a 3D
image that is a record of what you observed through your stereomicroscope. As you will
be aware when using a stereomicroscope, the depth of field you observe becomes
shallower as you increase the magnification and resolution. An image taken at a single
position of focus may be all that is needed but, of course, when you observe a specimen,
you instinctively move it up and down to obtain sharp focus at different heights of
specimen details.

The answer, as we know, is to use the method of image stacking. There isn’t space here to
go into the process in great depth, but most readers will know about stacking software
such as Helicon Focus, that will produce a single image having a very large depth of field,
from a stack of images, each with limited depth of field. Whilst it may be thought that a
motorised stacking rail is essential, it isn’t — until you start to work at very high
magnifications. The likelihood is that you will be able to manually control the focussing of
the optical system sufficiently to produce excellent images.

And so, the routine becomes to fix our specimen in place, adjust the illumination,
determine the exposure time (using manual exposure rather than auto), and then acquire a
stack of images through the left microscope pathway, focusing down a tiny amount for each
image acquisition. The folder of images could then be processed in stacking software
whilst a stack is acquired through the right microscope pathway. When this and the
previous stacks are combined, they can be processed in Stereophotomaker to make the
final 3D image.

Problems encountered with the stereo microscope at higher magnification
Returning to the stereomicroscope, it will be recalled that the angle between the two
visual light paths is about |2 degrees. This angle is determined by the working distance and
the separation of the two beams as they enter the microscope. The magnification range of
|0x-50x quoted above can be varied to both higher and lower ranges and this is done
either by attaching an ‘auxiliary lens’ to the front lens of a Greenough type of microscope
or replacing the front ‘objective lens’ of a ‘common main objective’ type of
stereomicroscope with another one of different focal length. In all cases, the working
distance is changed and, as a result, so is the viewing angle.

Quite regularly, there was a need to produce a mineral image at a magnification higher than
that which the stereomicroscope could produce in its normal format. A 2x objective lens
could be added but this resulted in an angle of over twenty degrees, which produces 3D
images that are difficult to view. ldeally, we need to match the angle between the two
beam paths to that which the eyes would be (the vergence) at a distance of ten inches.

A 3D image made with too large an angle produces what is known as a ‘hyperstereoscopic’
effect. This results in two observations: the apparent depth from the foremost object to
the furthest one is greater than it should be to appear natural. Whilst the 3D image can be
adjusted in Stereophotomaker so that some parts of the image appear to be in front of the
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screen, it can happen that the furthest parts are so distant that they would require
divergent eyesight, which is most unnatural. Secondly, a geometrical distortion occurs; if a
sphere was to be observed or imaged in 3D with too large an angle between the two
optical paths, the sphere would appear to be a rugby ball shape with its pointed end
toward the observer. Similarly a view of the corner of, say, a pyrite cube would look more
like the bow of Titanic, pointed toward the observer. If such as pyrite crystals, or any
other for that matter, are to be observed in their correct way, the angles must be
consistent and reasonably accurate.

3D images without the stereomicroscope

For producing conventional 2D images at higher magnifications | mostly use Zeiss Luminar
objectives on bellows. The thought was how to turn this system into one for making 3D
images. All that had to be done was to imitate the form of a stereomicroscope. |n other
words, the Luminar, bellows and camera setup had to photograph the specimen from two
angles, preferably 4° for projection and 6°for viewing on computer screens.

A simple solution would seem to be to mount the specimen on some kind of tilting stage
and make a stack of images at 2° (or 3°) to the left and then to the right. This sounds easy
but it is difficult to be able to tilt an object whilst keeping the point of interest in the same
position, and without any horizontal rotation, then to be able to tilt by a fairly exact angle.

Another solution would seem to be to tilt the specimen and then slide it sideways,
precisely parallel to the camera frame edge until the location appeared back in the centre
of the field of view. | tried this and succeeded, but with considerable difficulty.

However, we haven't considered the illumination. The specimen may have been
successfully tilted and centred, but the lighting hasn’t moved. Maybe with some objects
this would be an insignificant detail but not with many minerals. Our eyes are very adept
at interpreting the shape of objects as a result of the way that light strikes them, and the
way the shadows have formed; the word that comes to mind of the appearance of a 3D
mineral image made this way is “weird”.

Extreme macro 3D images - The solution

Unless the illumination can be tilted together with the specimen — which isn’t impossible —
another way must be found. And that way is to tilt the entire optical setup in such a way
that it rotates around the location that is being imaged. To do that, the height of the
rotational axis must be at the same height as the location on the specimen being
photographed. At this point some means of making much smaller focus steps than was
needed with the stereomicroscope became essential, and the chosen one was a Stackshot
stepper motor controlled focusing rail. Based on these ideas | have now designed my
system using a Zeiss AC stand which is a versatile, heavy and highly stable stand. This was
fitted with an engineer’s rotating stage, thanks to Nigel Hoppe’s workmanship.
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This has now enabled the possibility of using high magnification, high resolution objectives
that can currently produce an image field of 0.25 mm, which is equivalent to the
photographic field when used on a high power microscope at 400x visual magnification.
The exciting thing about this is that only a few top models of stereomicroscopes can
achieve such a magnification, and then only by using a high power front lens that creates
too great an angle, resulting in distortion. Besides this, the resolution of stereomicroscopes
is considerably lower than that of the single objective lens system. This means that the
extreme macro system that I've described can produce 3D images with natural stereo
depth, free of distortion and, best of all, with a relatively huge depth of field and a very high
resolution. The observer of such a 3D image is able to zoom in further and roam about the
photographed field, seeing everything in focus. This is not possible any other way.

This opens up such a new dimension in image-making that the hope is that it could
revolutionise the way we record not only mineral specimens but many other kinds also.

To view the anaglyphic image on page 34 you need a red / cyan cardboard
spectacles. David Roe has a number of these from a source contacted by
John Chapman. David will be bringing them to the symposium to distribute
to interested BMS members or you can buy them direct from David Roe
(davidroegsa@gmail.com for £1.50 (to cover p/p). David hopes to provide a
brief computer screen and Powerpoint display of some of John Chapman's
recent 3D photographic work at the Symposium. David is currently
arranging to put a selection of John's images on the BMS Website. The 3D
red/cyan spectacles work with print images, screen shots and PowerPoint

Mi dwest Chapter of -Gcrti,ends of N

o -
N O
w



PNWF M December 22
Pag®3 NEWSLETTER

John Chapman's Extreme 3D imager made up of a Zeiss AC stand fitted with rotational
head, Stackshot rail and control, Canon EOS 5DSr camera, bellows, Zeiss Luminar objective
lens and the lower half of a Zeiss Standard microscope with mechanical stage.
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