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WP4.2: \STORAGE.MAP WHERE EVERYTHING BELONGS
STORAGE AREAS

SEVERYTHING HAS A PLACE ARD EVERYTHING IN IT."
- Your Mom

This lab is here for you to produce holograms of high quality and
as efficiently as possible. By keeping things organized, your
lab time will be much more fruitful. Do not rely on the
Instructor or Departmental Assistants to clean up after you. 1If
you're standing around waiting for things to settle, or holograms
to dry, use that time effectively by putting anything you see
that's out of place back where it belongs. When you're
disassembling something, instead of putting things away just any
old place, put them where they belong. The following maps will
help you find the homes for your optics friends.

UNDER THE ISOLATION TABLES
* IMPORTANT PAPERS * MOVIE LIGHTS * VACUUM CLEANER * GARBAGE CANS
* GLUE GUNS *

GLASS CUTTING TOOLBOX
* THE GLASS CUTTER * BREAKING PLIERS * GROSZING PLIERS * STONE
FILE * GLASS MARKING PEN * OPTIONAL: GLASS DRILLING DIAMOND BIT *
CIRCLE CUTTER AND STRIPPER *

BEGINNING HOLOGRAPHY STUDIO INVENTORY
MELLES GRIOT LHP-171 He-Ne LASER
JODON SPATIAL FILTER AND ATTACHMENTS
TWO 8 BY 10 INCH MIRROR MOUNTS AND SUPPORT HARDWARE
TWO NEWPORT MM-2 MIRROR MOUNTS AND MAGNETIC BASE ASSEMBLIES
NEWPORT "U" 4 BY 5 INCH PLATEHOLDER ASSEMBLY
WOODEN 8 BY 10 INCH FILMHOLDER
POLARIZING BEAMSPLITTING CUBE ASSEMBLY
TWO HALF-WAVE PLATE ASSEMBLIES
DRILL PRESS VICES
S & M LIGHT METER
BINS OF CLAMPS, METAL PLATES, AND THREADED RODS

EVERYTHING ELSE IS IN THE PRINTER ROOM!
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PRINTER ROOM SHELVING, WEST WALL

STORAGE MAPS
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PRINTER ROOM SHELVING, EAST WALL

BINS OF _
METAL PIECES

METAL BASES

- CLAMPS

INDICATOR BASES'. LONG AND
CLAMPS AND RODS SHORT RODS

MISCELLANEOUS
DEMONSTRATION
HOLOS

MISCELLANEOUS
DEMONSTRATION
HOLOS

DREMEL TOOL
HOT GLUE GUN

DRILL BITS

TOOL BOX ON FLOOR

WHERE EVERYTHING BELONGS

EQUIPMENT



STORAGE MAPS

NORTH WALL, EXPERIMENTAL LAB

. : : SAMPLE BOOKS

STEREO

HERMAN

FHITE LIGHT SCONCEH

L m—

. EVET

BENNIGAN'S CUP WITH PENS.

TAPES
| ELECTRICAL
1. .+ PHOTO

‘ * MASKING
PHONE .. magIC

| GAFFERS

BEGINNING TABLE OPTICS
* MAG BASES ¥ .
* SMALL MIRROR MOUNTS *
* LITTLE JOKERS *
* HALF WAVE
PLATE ROTATORS (2) «*
* POLARIZING
BEAMSPLITTING
CUBE ASSEMBLY *

WITH TALL POLES

MAG
BASES

STATIONARY
SCRATCH PAPER
OVERHEADS

4 X 5 GLASSINES
8 X 10 GLASSINES

EXPRESS MAIL
ENVELOPES FOR .
30 BY 40 CM FILMS

BQUIPMENT

CLOCK CATALOGS

PHONE BOOKS

SHAVINGS FROM PVC

OFFICE SUPPLIES
PAPER CLIPS
STAPLES

RAZOR BLADES
PINS

HOT GLUE STICKS

POLES DEPARTMENTAL

PAPERS

'CLAMPS

5 X7
FILMHOLDER
NEWPORT
HOLDER

GLASS CUTTING TOOLS

8 X 10
FILMHOLDER
 LITTLE .

PLATE BOX STORAGE

BLACK ENVELOPES

MISCELLANEOUS JUFFv

4 ¢ Ed Wesly
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DARKROOM SOUTH WALL
REPLAY LIGHT

MORTAR
AND

WEIGHING
PESTLE

OLD BALANCES TRAYS

DIGITAL
SCALE

RECYCLED

4" by 5" .
GLASS s

PLATES TELEPHONE

.

BLOOD BATH .
LIGHTS

REFRIGERATOR

CHEMICALS

CHEMICALS

EQUIPMENT ON EAST WALL OF DARKROOM (Not Shown)
* PAPER TOWELS * TOILET PAPER * PLUG BOX FOR COUNTER * PHONE *
* MARKER BOARD * SAFE AND WHITE LIGHTS SWITCHES VICE VERSA'ED *
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STORAGE MAPS

DARKROOM WEST WALL

"“WIRE FOR HANGING FILM WITH CLOTHESPINS
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UNDER THE SINK

TRAY STORAGE

GARBAGE CAN

DRAINAGE FILTER

NEWSPAPERS FOR
SPRAY PAINTING

EQUIPMENT 6 c Ed Wesly
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DARKROOM WEST WALL, CONTINUED

HIGH-LOW, TIMER FILM TANKS

CIBA EXPO MONITOR

GRAIN FOCUSER
BRUSHES FOR DUSTING

DRYING CABINE

ENLARGING AREA

ADJUSTABLE PAPER EASEL

BLOWER

COMPRESSOR
SANBORN 3 1/2 HP
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STORAGRE MAPS
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These Cylindrical Laser Heads are packaged red helium neon
lasers. The power supply is separated from the laser head and the :

two are interconnected by a 1.8m cable. This allows certain
mounting freedoms in restricted situations. The cylindrical hous-
ing is compatible with our 07 HLH 001, 07 HLH 002, 07 HLH
003 or 07 HLA 001 laser holders and other mechanical hardware
components (see page 462).

The plasma tubes used in these lasers are the same as described
earlier in this catalog and feature all the same advantages of stabil-
ity, reliability and long-life. All BRH safety features are incorpo-
rated and the lasers are fully certified and labeled by Melles Griot.

Output powers of 1, 2, 4, 5 and 7 milliwatts are offered in both

randomly and linearly polarized versions. The lasers are perma-

nently and concentrically mounted within metal tubes for protec-
tion and ease of use. The connected cable is for the external power
supply which should be ordered separately (see page 360).

Red HeNe Cylindrical Laser Heads

SPECIFICATIONS 05 LHP 171

Minimum CW Powér Output at
632.8nm TEM,: (mW) 7

Beam Diameter 1/e2: (mm) 1.00
Beam Divergence: (mrad, full) 0.8
Polarization Ratio: 500:1
Longitudinal Mode Spacing: (MHz) 380
Operating Current, nominal: (mA) 7.0
Operating Voltage: (VDC) +100 2600
Recommended Minimum Power

Supply Resistance: (k) 75
Weight: (kg) 0.68
Long Term Drift: +2%
Starting Voltage: (kVDC) >10
Ballast: Included

. Table.

EXPERIMENTAL TABLE LASER

RED HENE
CYLINDRICAL
LASER HEADS

MELLES GRIOT POLARIZED
7N HELIUM-NEON LASER

This is a decent-sized source of
photons for the Experimental
Four by five and eight by
ten inch holograms can be exposed
with it in under a minute.

This laser still puts out >7mW,
even though it's over ten years
old. Melles Griot is the world's
largest manufacturer of Helium
Neon Lasers, and the tubes are
well-sealed for longevity. Back
then the manufacturer painted the
laser heads and power supplies a
unique beige color; nowadays they
have followed everyone else and
paint them black.

This Laser Head Polarized has its
plane of polarization set by the
Brewster Window inside the tube,
and is aligned with the "tail" of
the power cord exiting the rear of
the laser.

There is a shutter on the output
end cap. If there is no

emission, and the tube is warm,
then the shutter is closed. It

is rather stiff opening or closing
it.

Environmental Specifications|  Operating Non-Operating
Temperature: -20 10 +50°C -40 to +80°C
Altitude: 0 to 3000 meters 0 to 5800 meters
Relative Humidity: 0 to 100% 0 to 100%
Shock: 15¢g for 11msec

Common To All Product Numbers

r

15g for 11msec

Static Alignment:
Angular Drift:
Amplitude Noise:
Dimensions:

<0.03 milliradians after 15 minutes.
< 1% (30Hz to 10MHz rms)
+0.5mm

Centered to outer cylinder within 0.25mm and 1.0 milliradian

First Draft §/9/95 1
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MELLES

GRIOT 7mW He-Ne LASER

A Source of Red Photons

lshutter control

output l!

* it dm—

a9

89—

plane of polarization

1.8m power cable

PRODUCT
4.2 NUMBER A

05 LHR 111 2718

AL 05 LHP 111 2718
05 LHR 121 271.8
05 LHP 121 2718
05 LHR 141 39%.2
05 LHP 141 396.2
05 LHR 151 396.2
05 LHP 151 396.2
05 LHR 171 455.9
05 LHP 171 455.9
05-LHR 321 309.9
05 LHP 321 309.9

built in shutter prevents
inadvertent exposure

cathode connection through
housing for safety and simplicity

start tape for
better ionization

shock resistant but

spider for bore centralization,
better rotational stability

precision wedge mirror adjutant
for fine but stable alignment

optional Brewster window
high polarization purity

stable Kovar mirror cells

planar mirror

output beam aligned to be

aluminum outer housing

precision positive meniscus collimating
lens supports output mirror coating

coaxial with cylindrical housing

mode filling - better angular stability

short anode lead and potted
ballast for low anode capacitance

high selectivity

stable potting compound getter  gas reservoir high reflectivity
|
77T I T R TTIT] 7 7 T 7] 7 7 7777777777
/[
%/ =0 P
‘ by,
IR GGG nY T I 7T I TT T T 6
[/777777 77777777 [/ 7777777777 777 77 yosssiR K
glass-metal seals improved gas mixture for
~ for long life better power performance
strong cylindrical precision borosilicate bore - optimum mirror coatings

current regulated power supply

CROSS-SECTIONAL VIEW OF A MELLES GRIOT HELIUM NEON LASER HEAD showing the details of the plasma tube.

FURTHER READING: The lastest OPTICS GUIDE from Melles Griot.

EQUIPMENT
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These power supplies are designed specifically for use with
Melles Griot cylindrical laser heads as previously described.
Four versions are available: one to drive red lasers with 1 to SmW
output power, one for use with the 7mW lasers, one for use with
green lasers, and one for use with infrared lasers. All models may
be operated from either 115 or 230VAC (50 or 60Hz). They incor-
porate all required BRH safety features such as key-locks, power-
on indicator and a 3 to 5 second operating time delay.

Power Supplies are packaged in a plastic housing. A 1.8 meter
line cord plugs into the rear of the supply. Also provided are out-
put sockets for the laser head and a replaceable-fuse holder.

SPECIFICATIONS 05 LPL 370
Power Range of Lasers Driven: (mW) 7
Input Voltage: (VAC) 115/230£10%
Input Frequency: (Hz) 50 or 60
Input Current: (mA average) 120/60

Recommended Fusing: (A) 1.0

Output Current: (mA) 7.0+0.5
Laser Beam Amplitude

Ripple: (% rms) 0.2
Operating Voltage: (VDC) 2500-2700
Starting Voltage: (kVDC) 10
Conversion Efficiency: (%) 87
Heat Sink: None Required
Required Ballast: None
BRH Time Delay: (sec) 3t05
Dimensions: (mm) +0.5

The old 05 LPL 370 went out with a

whimper and now we use a MWK
Industries Item 24ANS12 COMPLETE
SELF-CONTAINED He-Ne POWER SUPPLY
for the juice to lase the Neon
atoms. It turns on with a Rocker
Switch rather than the Key of the
original. NEVER, EVER SWITCH ON
THE POWER SUPPLY WITHOUT A LASER
ATTACHED!

First Draft 9/9/95 3

EXPERIMENTAL TABLE LASER

If the Rocker Switch is pressed
and the Indicator Light doesn't
come on, check the electrical plug
and plug box ON THE Control Panel.
If the Indicator Light is on, the
laser may take a while before it
emits as there is a federally-
mandated delay built-in to the
Power Supply. If the laser has
been sitting for a while, like
days or weeks it may take a matter
of minutes before it lights.

There is a little Black Box inside
all these Power Supply Boxes that
has unmarked electrical

components that not only
transform and rectify the
household currrent to satisfy the
laser but there also is a time
bomb ticking in it. If the laser
doen't light after about a half an
hour, the Power Supply is probably

dead. This laser is on its third
one.
| O ~@ | |
power
cable POWER OFF 60
HELIUM NEON LASER SUPPLY l
o 130 .
Depth: 134
05 LPL
EQUIPMENT



MELLES GRIOT 7mW He-Ne LASER

" 'HELIUM NEON
LABORATORY
LASERS

Melles Griot helium neon lasers are reliable, trouble-free labo-
ratory tools which provide the user with stable, directional, mono-
chromatic beams of coherent light. Three output wavelength
versions are available, green (543.5nm), red (632.8nm), and
infrared (1523.5nm). Both linearly polarized and randomly polar-
ized beam outputs are available at most wavelengths. Built-in
power supplies facilitate operation by simply plugging the laser
into a normal grounded AC outlet.

The amplification and directionality of the output beam depends
on a stable set of mechanical, optical, environmental and electrical
conditions. Producing and maintaining these stable conditions re-
quires not only controlled and repeatable manufacturing condi-

tions, but also a skillful understanding of the whole system design.

The following pages will provide you with insight into the
design of a laser system.

WARRANTY J

Melles Griot helium neon lasers and their power supplies are
guaranteed to operate to specification for 18 months after the date
of your purchase. If for any reason, other than breakage or abuse,
they should fail to perform to this level, we will replace them free
of charge. This is, we believe, the best warranty in the business. It
reflects our confidence in these lasers and our belief that they will
have a long and trouble free life. If you should ever have reason to

use this warranty provision, we request that you contact one of our
L]

A Source of Red Photons

offices for shipping instructions prior to returning the laser.
A complete copy of our warranty is packed with every laser that
we ship.

LASER SAFETY

Melles Griot helium neon lasers are low output power devices
which emit only non-ionizing radiation at 543.5, 632.8 or 1523.5
nanometers. They emit no X-rays or other harmful radiation.
They have been designed and built to comply with the relevant
United States federal regulations contained in 21 CFR, Chapter 1,
Subchapter J. Warning labels are affixed to each laser for identifi-
cation and safety.

A number of specific safety features are built into Melles Griot
lasers for your protection. A green pilot light on the rear panel
indicates that the power supply is on and warns that laser radiation
may be present. A delay is built into the power supply so that
power is not passed to the plasma tube until 3 to 5 seconds after
the pilot light goes on. Also, a mechanical shutter, which can be
closed when the laser is not in use, is built into the front of our
lasers to prevent inadvertent exposure to the beam. In this way, the
laser beam may be interrupted without forcing the laser to cool
down from its stable operating condition.

As with any extremely bright light source, common sense is
most important. DO NOT look directly into the laser beam or at
any specular reflections of the laser beam.

BRQUIPMENT 4
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EXPERTMENTAL TABLE CONTROL PANEL

Attached to a crosspiece of the Isolation Superstructure for the
Experimental Table is a CONTROL PANEL which operates the major
subsystems of the Table. At the left is the fourth power supply
for the Melles Griot Model LHP-171, an MWK Industries Item
24ANS12 COMPLETE SELF-CONTAINED HeNe POWER SUPPLY'. Simply
flipping its Rocker Switch should energize the laser. The light
on the Power Supply should glow promptly. However, there is a
delay built into the Power Supply, so the laser does not come on
immediately. On top of that, the laser may be hard-starting
after long periods of unuse; minutes may sometimes elapse before
emission occurs. Before despairing over the inaction of the
laser, check to see that the Plug Box (also known as a Power
Strip) is turned on, with its Red Neon Indicator aglow, and that
the Built-in Shutter at the end of the laser is open. NEVER,
EVER, TURN ON THE POWER SUPPLY WITHOUT A LASER PLUGGED INTO IT!
No load running will burn out most laser power supplies.

Unblocking of the laser beam to initiate an exposure is
accomplished by moving a piece of cardboard on the end of a pole
attached to a 12 VDC rotary solenoid, designed and fabricated by
Dean Randazzo (MFA SAIC '91). When current is applied to this
device, an electromagnet pulls a rod into itself, through a
cylinder that has a coarse thread tapped into it, so that the
translation is turned into a 90 degree rotation. It makes a loud
clack when energized, so it is mounted off the table.

The conversion of 120 VAC into 12VDC is accomplished by first a
transformer to drop the voltage, then a couple of capacitors are
used to smooth out the AC ripple. This unit, built here at the
School by Ed Bennett, plugs into an ordinary photographic
enlarger timer, an EPOI Printrol. This unit came to us from the
SAIC Photography Department, by way of the Electronics Department
Scrapyard. It was carefully gleaned out of a box of many.

Ordinarily an enlarger is plugged into the timer's enlarger
outlet, and is turned on for the selected length of time to
expose a photographic print. This is the outlet that the shutter
transformer is plugged into. The safelight plug is only live
when the rocker switch is in the TIME position and the timing
circuit is off, so it may be useful, like plugging a glue gun
into it. The third plug is for a special footswitch trigger,
which would be useful in a photographic darkroom during dodging
and burning in operations when the photographer's hands would be

* Laser tubes are quite rugged and long-lasting; power

supplies are made to blow quickly and be replaced entirely, as
there is no way of repairing them.

c 1995 Ed Wesly 1 First Edition 12/30/94
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used and unable to start the timer with the RED BUTTON. Jesus
Lopez adapted the Remote Control Button from a Newport Model
845HP Digital Shutter System. (See the Handout, BOGUS NEWPORT
EQUIPMENT.)

The other positions of the rocker switch either turn the unit off
(OFF, in the center), or the FOCUS position will open the shutter
for as long as it is in that position. 1In the darkroom this
feature would be used to turn on the enlarger's bulb so that
composing, cropping, focussing, filtering and irising can be
observed. So too it can be used to let the laser beam out to
check alignment, polarization, beam balance ratios, spatial
filter state of tune, etc. But the electromagnet in the shutter
unit will heat up if energized for extended periods of time, so
it is best to move it out of the way during a long and agonizing
initial set up.

The two ROTARY SWITCHES are numbered 0 to 10 each, so 1 to 110
second exposures are possible if the MULTIPLIER SWITCH is slid to
the X1 position, or by sliding it to the X.1 place the times are
shortened by a factor of ten to a .1 to 11l second range.

If this unit fails: Check all cords and connections, with the
timer unplugged. If they are all sound, then the most likely
problem is the timer itself has failed. Then use a piece of
cardboard placed in front of the laser to shut off the beam, and
use your pulse which is usually about a pulse per second, to time
the duration, if you don't have a watch.

In the lower right corner is a small sliding switch which
controls the Fluorescent Light over the Table under the
Superstructure. Normally it is more convenient to use the Pull-
String which entwines the roof of the Superstructure. If that
doesn't seem to be working, make sure the little Switch is up for
on.

How to Run the CONTROL PANEL 2 ¢ Ed Wesly
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FOR YOUR INFORMATION:
1991, pp. 1-2.

Lasers in Art

By Michael McCann, Ph.D., C.LH.

Lasers are used in art on stage, in laser light shows, in
concerts, and in holography, to name a few applications. A
laser is a device that can produce or amplify light of a
particular wavelength or range of wavelengths. Laser beams
can cause eye damage, skin damage, and present other
hazards depending on the type of laser.

Classification

Lasers are classified into categories based on their hazards.
Class 1 lasers are the lowest power lasers and do not emit
hazardous levels of energy under normal operating
conditions. Class IIa lasers are low power lasers which
represent eye hazards only if viewed for more than 1000
seconds; Class I lasers are considered chronic hazards from
any prolonged viewing. Class IHla lasers, usually less than 5
milliwatts power, are chronic eye hazards and may be acute
eye hazards by viewing through optical instruments or
directly. Class IIIb lasers can extend in power up to 0.5
watts, and are both acute skin and eye hazards from direct
radiation. Class IV lasers are lasers of power greater than
0.5 watts which are acute skin and eye hazards by both
direct and scattered radiation.

Regulations

The use of lasers is regulated by the Food and Drug
Administration’s Center for Devices and Radiological Health
(formerly the Bureau of Radiological Health) under Public
Law 90-602, "The Radiation Control for Health and Safety
Act of 1968." Lasers for use in entertainment, such as light
shows where the public is present, are regulated as
demonstration lasers. Under these regulations, reports on
the laser and the light show have to be filed. These
regulations only allow the use of Class I, Ila, I, and Illa
jasers. To use Class ITIb or Class IV lasers in a light show,
a variance must be obtained. This variance spells out in
detail exactly how the laser can be used.

Lasers that are used on closed motion picture sets (no
public allowed) are regulated by OSHA under the general
duty clause, rather than by the FDA. OSHA usually uses
the ANSI standard for laser safety. Unfortunately, this
standard is mostly aimed at industrial use of lasers. If an
outside company is used to provide the laser light show
effects for a motion picture, they would have to have a
variance for a laser stronger greater than Class Ha, and

must use trained Operators.
regulations are not mandatory for closed motion picture sets
with no public, they do represent good practice and 1
recommend using them.

In addition to federal regulations, there can be state and
local regulations. At present, New York is the only state
that requires licensing of laser operators. Some other states
like Texas require that lasers be operated by qualified
personnel, without defining the term "qualified”. Many states
and cities require -licensing of the lasers. Outdoor laser
shows (including testing of the laser) that involve projection
of the laser beam into open airspace require prior approval
of the Federal Aviation Administration (FAA).

First Draft 8/14/95

Even though the FDA

LASER SAFRTY HAZARDS

(From ART HAZARDS NEWS, Vol. 14, No.5,

Recommendations

The following recommendations are based on the FDA
recommendations for laser light shows and displays.
1. All lasers must be labeled with their classification and
appropriate warnings. 1If the laser is more powerful than
Class I11a, obtain a copy of the variance if an outside laser
consultant is used. Also check the certification of the laser
and qualifications of the laser operator.

2. All lasers must have a protective housing which prevents
exposure to more than Class' I radiation levels, and safety

“interlocks so the laser cannot operate when the laser or

protective housing is removed. Class I1Ib or 1V lasers must
have a key-actuated master control.

3. There should be written procedures for seiting up,
alignment, and testing of lasers prior to use.

4. Only Qlass I lasers may be directly viewed (that is, the
taser beam coming from the front). However, as 2 matter
of good practice, no laser beam should be stared at.

S. Audiences may only be exposed to Class 1 radiation levels.

. According to the FDA regulations, employees can be

exposed to Class 1T and Ia laser radiation levels as long as
any direct viewing is only by accident for very brief periods.
However, for performers on a motion picture set who are
not trained in the hazards of lasers, it is recommended that
they be considered as audience, and only be exposed to
Qlass 1 radiation levels. Laser operators and other trained
crew could be exposed to Class II levels.

6. Class ITla, ITIb, and IV lasers should not contact any part -
of the human body. For unattended lasers, the radiation
levels must not exceed Class II levels inside a region 6
meters above the floor, 2.5 meters below the floor, and 2.5
meters laterally from where a person could stand. If a laser
operator is present, the vertical separation could be 3 meters.
" The laser beam can be less than 2.5 meters in'lateral
distance or below the floor if physical barriers prevent access -
to higher than Class II levels. The laser operator should

_have a clear view of all laser beams and people in the area,

and have no other responsibilities.

7. Audience scanning involves the passing of direct or
reflected laser beams of radiation exceeding Class I levels
across the audience. This could be achieved directly or
through the use of rotating mirrored balls, for example. The
amount of exposure to the audience must be redoced to .
below Class 1 levels by scanning devices. The scanning
device must have a scanning safeguard to rapidly shut off the

laser if a2 malfunction of the scanner increases exposure to
laser radiation above these levels. In certain instances the
rotating mirrored balls might also need scanning safeguards

- since if the mirror rotation slowed or stopped, there could

be increased exposure to laser radiation in some locations.

8. Laser radiation levels scattered by. fogs, smoke, mist or
similar diffusing media should be at Class I levels where the
audience could be exposed. :

9. All lasers should have emergency shut-offs in case of any.
malfunction.

EQUIPMENT
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THE OFFITIAL (sic) RULER

The OFFITIAL RULER is a specially marked
white plastic 12" ruler (Sterling 515)
that is emminently useful in the SAIC
HOLOGRAPHY STUDIO, for it has the
OFFITIAL BEAM HRIGHTS for all the
ISOLATION TABLES recorded in Sharpie and
Gold Marker. The white plastic diffusely
reflects and transmits, so that beam
heights can be read from the front or
back of the ruler.

The beam height above the tabletop on the
EXPERTMENTAL TABLE is 21.9 cm or 8 5/8
inches. It is marked in Gold Marker.
This is the height that the laser is
positioned, and was chosen because the
center of the 8 by 10 inch HOLOGRAPHIC
FILMHOLDER when held on a goalpost set up
longways vertical is at that altitude.

The beam height above the table on the
HOLOGRAPHIC STEREOGRAM PRINTER is 28.5 cm
or 11 1/4 inches. It is denoted by the
MT marks. This height is the center of
the HOLOGRAPHIC FILMHOLDER.

The beam height for the TRANSFER TABLE is
23 cm or 9 1/16 inches. It is marked TT.
This height is the center of the MASTER
PLATEHOLDER.

Since this tool is so very useful, its
location should be given the utmost
importance. Its storage area is either
in the bin in the PRINTER ROOM marked
LINE UP TOOLS or hanging with the other
rulers on the Superstructure of the
TRANSFER TABLE. o

USES: To Level an Undiverqed Beam with
Respect to the Tabletop, have a partner
hold the OFFITIAL RULER or clamp it
between two CHRAPO MAGNETIC BASES and
manipulate each mirror in turn starting
with the one nearest the LASER and
working to the final destination to that
the dot of light is at the appropriate
level. -

1995 Ed Wealy 1
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To Level a Diverged Beam with Respect to the Tabletop, first
cut a piece of paper or cardboard so that its top edge is at
the OFFITIAL BEAM HEIGHT and prop it up in front of the
MIRROR to be manipulated. This casts a half-beam shadow.
Have a partner hold the OFFITIAL RULER or clamp it between
two CHEAPO MAGNETIC BASES and manipulate the mirror so that
the diameter of the half-shadow is at the OFFITIAL BEAM
HEIGHT at its destination.

First Edition 4/5/95 2 ¢ Ed Wesly



MAGNETIC BASES

Magnetic bases provide a convenient and stable method of positioning optical
components. A magnetic field clamps the base to a ferromagnetic plate. The handle
actually does not move the magnet into position to attract the table but moves a piece
of metal which shunts the magnetic field into itself, acting as a barrier to the magnetic
force, out of the way. In this way both the north and south poles of the magnet
contribute to the holding force, making a strong bond. ,

The principle was pioneered by the Gaertner Scientific Corporation of Chicago’,
at the suggestion of Dr. T. Jeong. It has its roots in Magnetic bases that are used in
machine shops to hold gauges for measuring flatness or roundness. They are the most _
popular mounting system in use in the optics field.

The bases are the foundation of the rod and clamp system of fixturing, with rods
screwed into them directly, or thick support post holders (see Gaertner Picture) screwed
into the base and a rod dropped into it, all the way to the bottom preferably, for the
maximum stability. This makes for a much sturdier assembly.

We have six different types of magnetic bases. A description of each follows. It
is surprising that all the different types follow the same protocol in switching on and off:
to the right to unlock, to the left to activate.

The typical way to implement them is to have the support post or rod oriented
vertically, with a right angle clamp connecting the optic to it. This system allows the
greatest variety of positioning variations: the base can be moved in the plane of the table,
and the clamp can be moved up or down the post, for translation in the X, Y, and Z axes.
The optic’s rod can be rotated in the clamp to align it parallel to the table top or in the
case of ascending or descending beams to align the optic's central axis with the laser
beam’s.

NEWPORT: We have three variations of the NEWPORT bases: The classic Model 100,
"Compact Heavy Duty Base", and the newer Model 110, with the "kinematic® top, which
have been removed, as they really don't relocate like they say, plus it seemed to make
the unit unstable. But in their defense, they do have the strongest magnets of the bunch.

There is also a Model 150, "Low Profile, Heavy Duty Base", which is the only base
Newport makes that will accommodate their damped rods. It is tied up in the transfer set
up. For your inconvenience the unit is turned off using an Allen Key, but don't let that
worry you because there is no need to ever move it from its position. There are also a
couple of MB-1 "Utility Baseplates®, neglected in the CLAMP DRAWER of the FILING
CABINET.

All the holes on the NEWPORT bases are 1/4°-20, so that rods or VPH-2, 3, 6 can
be attached to them.

1 Great Art Deco factory building at 1201 West Wrightwood Avenue, Chicago, IL 60614,
just a few blocks west of Club 950 a.k.a. The Lucky Number.

-1
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nificantly, as they allow free positioning and instant clamp-

Magnetic Bases reduce experimental set-up time sig-

down of components. They are ideal accessories for all
laboratories with ferromagnetic work surfaces such as

Newport optical tables or breadboards. Newport offers a

selection of magnetic bases with cost and performance

options to satisfy every requirement.

Newport magnetic bases use strong, compact magnets

Models 100, 150, and 200 offer exceptionally low flux leak-
age for safe operation near photomultipliers and other sensi-
tive equipment. / '

For maximum holding power, magnetic bases should be
used on unpainted ferromagnetic surfaces at least 3/16 in.
(5 mm) thick (for 410 or 430 stainless steel). Even thin layers
of paint or powder coating will significantly reduce the hold-
ing force of any magnetic base.

Also see Newport's BU Series Universal Bases (page
D-8) and BK Series Kinematic Bases (page G-7). These pro-
vide single-bolt tie-down, anywhere on an optical table, for
component positioning almost as convenient as with
magnetic bases. '

in a switchable magnetic circuit that provides the highest
holding force for their size along with convenient switching
for quick repositioning. We paid special attention to the
choice of magnets and details of the magnetic circuit design
to ensure that the maximum holding force of Newport bases
_ remains constant over time. And if your needs require it, our

Low-Profile, Heavy Duty Bases

« Highest holding force available— up to 300 Ib. (136 kg)
Continuously variable from two sides; tamper-proof
lockdown

¢ Stable magnets
Holding force does not degrade with use

¢ Wide, stable low-profile base
Suitable for cantilevered loads

150

¢ Non-magnetic mounting surfaces with versatile
hole patterns

¢ Low field leakage— safe for use near sensitive
equipment

Newport’s Models 150 and 200 are premier magnetic
bases that combine all the tnost desirable features: a large
holding force that does not degrade with use, a low profile,
mounting flexibility, exceptionally low field leakage, con-
tinuously variable force with easy-to-reach adjustments,
and a non-magnetic mounting surface.

These bases incorporate a carefully engineered, stable
magnetic circuit design which involves a linear translation
of the magnets to turn the holding force OFF and ON. As
the magnets are translated by a rotating leadscrew, the
magnetic flux is routed either through the table surface—

producing the strong holding force—or contained entirely
in the base—allowing quick repositioning of components.
An inset adjustment screw which varies the holding force is
conveniently accessible from either side of the base. Four
turns of the ball driver (supplied with each base) vary the
force from full ON to full OFF. Using a ball driver instead of
a thumbwheel ensures that the bases can be adjusted even
when oversized components are mounted.

Both bases feature a versatile array of tapped mounting
holes for mounting Newport components.

MODEL 150

s Magnetic Bases )
\?-.-@-_; 3.88 50 Holding Force  English Model ~ Metric Model
@ 8 Mg
L —oesse— ¥ ‘
e gre | T @ 1 ha Low-Profile Heavy Duty Bases
i ——T—o-aa ) L ‘ 300 (136) 200 M-200
|11 200  (90) 150 M-150
- (199.3)"10 TYPL‘ Compact Heavy-Duty Base
wooe  TRD g 200 (90) 100 M-100
ENGLISH INCHES :
Lo | o N\on 4 150 1420 500 Economy Base :
we | P, e s 5 (34) MB-2 M-MB-2
S et 8 M-150 M6 125 Utility Baseplate
HEX o .2 Moo Me oM MB-1 M-MB-1

40 .(18)




110

Kinematic, Heavy-Duty Magnetic Base

¢ New- the industry’s first kinematic magnetic base
Standard kinematic top plate for repeatable positioning

* Compact size with generous hole pattern
Combines easy component mounting with close spacing
capability '

¢ Non-magnetic mounting surface

« High holding force

" Newport's unique new Model 110 Kinematic
Magnetic Base is a space-efficient base that adds an inset
kinematic interface to a generous array of tapped mounting
holes. Components may be attached directly to the base,
or the unique kinematic top plate lets you remove compo-
nents and replace them in position- reliably, time after
time.

This base is the totally new replacement to our

popular Model 100 base. It offers the same platform height, -

non-magnetic mounting surface, convenient on/off knob
and similar package size. Enhancements include an
improved magnet, an even more generous mounting hole
pattern, and the unique kinematic top plate. Model 110
may also be attached to tables on its side. Yet even with
these new features, it is still priced to fit any budget.

The kinematic top plate is equipped with spring-steel
clamping hooks which hold the kinematic plates together.
Alternatively, two bolts may be used to clamp the plates
together. This provides secure clamp-down of cantilevered
or rod-mounted loads. The locking bolts are accessible
even when a standard 1.5 inch (38 mm) rod is attached.
Extra kinematic top plates may be purchased.

MODEL 100

5 HOLES.
THD A~

8 TvP|
T

o] 1.5y

§ le—3.25(826)
sovznfy Y 33 TR
{ R I

250 @ S
. 163.5)
¢ Inexpensive }_

MODEL MB-1

Includes
kinematic top

plate

Model 110’ kinematic top plate
provides sub-milliradian position
repeatability at no extra cost.

Compact Heavy-Duty Base

¢ Strong, stable magnet
200 Ib. (90 kg) holding force does not degrade with use

o Compact size allows close component spacing
¢ Low field leakage

¢ Non-magnetic mounting surface with versatile hole
patterns

Newport’s Model 100 is a space-efficient magnetic
base with exceptionally high holding force for its size. A sim-
ple 90° rotation of its locking knob attaches it securely to a
ferromagnetic surface. Field leakage is low, so Model 100 may
be used in proximity to sensitive electronic equipment.

Model 100 has a convenient array of tapped mounting
holes for mounting components, including Models 40 and
70 Rods (page G-9). Its mounting surface is non-magnetic, so
ferromagnetic components may be mounted without degrad-
ing its holding force. If a larger mounting surface is needed,
the Model 38 Platform (page G-13)is useful.

Utility Baseplate

MB-1

¢ New 4.0 1b (1.8 kg) holding force

Small components can be quickly positioned on ferro-
magnetic optical tables and breadboards using the MB-1
Utility Baseplate. It features an improved magnet for greater
holding force. Components mount to the MB-1 by a single bolt.

Ordering Information
English  Metric Price
Model Model
Low profile, heavy duty 200 M-200- $265
Bases 150 M-150 $245
Kinematic Magnetic Base 110 M-110 $155
Compact Base MB-2A M-MB-2A $ 55
Micro Magnetic Base MMB M-MMB $ 35
Utility Baseplate MB-1 MMB1 $35
Extra Kinematic Top
Plate for Model 110: BK-1T M-BK-1T $ 32



GAERTNER: These are fiom the earliest
incarnation of the Holography Department at SAIC.
They are grey with a chrome knob, and there are
support post holders that fit onto them of the same Support Tube
color, along with some homemade ones. Notice
that they made the bases with four feet on the
bottom, and they will sometimes rock unless the

magnet is turned on. It may be necessary to hot

glue the base to the table in critical applications. Or Off Lever Lock—

The thread in the center of the base is 3/8"-13, while o -
the four smaller corner holes are 8-32, which are ’gf:jﬁg,‘;”g———%—t_g

useful for attaching a Newport B-2 to it as an
interface between the two different manufacturers.

EMCO: These are from a company-which
distributes products from the Far East. We
have samples of two catalog numbers. The
smaller ones seem to be losing their
handles, so if you see any floating around
the lab, put them with the bases or in a
MISCELLANEOUS METAL PARTS box.
The magnets weren't so strong to begin
with, and some of them it's hard to tell if the
magnetic field is on or off, so reserve the
use of these bases for lightweight
~ thmgs The hole on
top is 5/16"-18, and
some of the
. Newport VPH-4's
had their bottom T
. 1/4"-20 thread drilled out to provide a clean hole for a 5/16" boit
to pass through to attach it to the bass, like the holders for the
Beginning Table’s half-wave plate rotator and polarizing
Maws || beamsplitter cube assemblies. It is best not to disassemble
Mhae || them. The chrome-plated rods which came with them are also
Ml usable, and the clamping hardware show in the p|cture isin the
1 CLAMP DRAWER. Woe ordered the larger one e
several different times, and although the }:fecem
™ | catalog number was always the same, red, fusis
® | black, and blue bases arrived. They have
d some sort of metric thread in them, so they are | J¥%
best used with the chrome-plated rods that
came with them. :
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CLAMPS

The HOLOGRAPHY LAB boasts a plethora of devices for your clamping
needs. The storage place for the bulk of them is in a BIG BLUE
BIN in the EAST WALL STORAGE ARE of the PRINTER ROOM, with a
generous assortment of the commonly used types in a Coffee Can in
the EXPERITMENTAL LAB.

We have some CA-1 and CA-2 Clamps, but no FC-1s. The CA-2 is
actually quite a useful piece, as it can position two half-inch

rods at any angle between them, which is handy for working in

tight places.

A ball driver may be necessary to torque the thing

down properly, and if the weight is not too much then there

should be no drift.

Post Clamps and Adaptors

Post Clamps and Adaptors
English Model Metric Model
Cross-Post Adaptor CA-1 M-CA-1
Universal Clamp CA-2 M-CA-2
Filter Clamp FC-1 M-FC-1
cAz THREAD
MODEL FC-1 MODEL A
ENGLISH
2.00 CA-1 1/4-20
o (50. 8) CA2 11420
,-_ FC-1 1/4-20
mmm (20 6)% AT METRIC w6
FC-1 (w0> mrm MEas Mg
CA-1 Cross-Post Adaptor mounts two SP Series
posts at 90° with respect to each other. The clamping screws MODEL CA-1 MODEL CA-2
permit fast, secure post mounting with only moderate finger -
pressure. 2 SCREWS,  .50¢ <13
CA-2 Universal Clamp holds two SP Series Posts at an THA ‘}%Z) — <—_525%5D.9XTYP
arbitrary angle with respect to each other. Both posts are (%5025 n ST VP - \
tightened simuitaneously with the knurled knob. Tvey (I — -
FC-1 Filter Clamp is a convenient device for holding *l ('1%2,8) (41.3)
thin objects such as optical filters, transparencies or even A

razor blades used as knife edges. A 1/4-20 mounting stud
may be threaded into the Delrin clamp for attachment to the
end of an SP Series Post, or the FC-1 may be held by a CA-1,
cross-post adaptor.

First Draft 6/9/93
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CLAMPS FOR YOUR EVERY FASTENING NERD

MORE CLAMPS

These little clamps are useful for fastening things down to the
Newport Isolation Table Tops when the holes (if any) of the
device don't line up with the tapped holes in the table. For
instance, if only one of the holes in a Newport Model 45 Damped
Rod lines up with a table hole when it's placed in a useful
position, then added stability and protection against getting
bumped out of position is afforded by attaching one of the
clamps to the diametrically opposite hole on the Model 45's
flanged base.

Base Clamps =
Base Clamps
English Model Metric Model
Base Clamp BC-1 M-BC-1
BC-2 M-BC-2
) MODEL BC-1
T(RAVE)L"‘ . il ;
i me @=© DEIY
Models BC-1 and BC-2 Base Clamps secure compo- [__ 21360 1 MODEL BC-2
nents to any surface having 1/4-20 (M6) tapped holes, where 063 63 63(16.0
. . . . . . . . {1.6) -,’ |<—(16.0) 63 I\;IN' )
direct tiedown is not practical. BC-1 is designed primarily for L1 i (m (9) —»12.39 (60.7)
use with 3/8 in. (9.5 mm) Mini Series Base Plates, while BC-2 day YT 11 S
is for thicker bases such as the EB-1 Elevating Base. To use, ) ¥ i THD A x .78 (19.8) .-_—=°
the clamp is positioned so the heavy steel loop is over the o l-———(gﬁ‘})
base and so the screw can be inserted into a tapped hole. MODEL THREAD A .
Tightening this screw will generate enough clamping force ENGLISH
for most applications. Overtightening will not distort the table 38:; e
skin because the steel loop will deflect first. By inverting the METRIC
clamp, thin objects can be secured in place. For larger objects, mgg; mg
Models CL-4 or CL-6 (page G-32) are recommended. hind
Universal Swivel Jaw Especially adaptable for use with condensers and Jaw Overall Cat. No. Each
Extension Clamp irregularly shaped objects. It has an upper swivel Opening Length,
. jaw, plastisol covered. Another rubber-covered To, in. in.
swivel jaw, placed between the clamp arms proper :
and the shank, permits its orientation at any angle. 2 8%, 21571-258 10.90
(Humboldt H-8370) 3 10 21571305 - 13.85

This clamp makes a dandy inexpensive Cylindrical Laser holder.

EQUIPMENT 2 ¢ Rd Wesly
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RIGHT ANGLE CLAMPS

VWRbrand® Clamp Holder : ' This is made.from & non-ferrous; die-cast aluminum thumbscrews. Takes rods up to
) afloy that will not rust, and is fitted with - ~'%} inch diameter.
‘ 21572:501 6.25
VWRbrand* : Designed to -hold heavy apparatus -such
Jumbo Clamp Holder . as stirrers, - circulating . pumps, heaters, Jaws grip shelves, bench tops, 34" pipe,
- ‘etc. Clamping.faces have a large surface or support rods up to 1”. Made of corro-
(///5% area to give maximum support. sion-resistant alloy.
; @. . o B
% N 21572656 9.95

Right Angle Clamps are part of the basic building setups, and

come from a variety of manufacturers. Some aren't big enough to
hold rods > 1/2", others won't screw down enough to hold thin
rods, but with the variety we have you should be able to find
what you need. S

Regular Holder

Attaches clamp at right angles.

Max. Rod Grip Size Cat. No. Each
%" (19mm) 05-754 - 8.50
Jumbo Holder

Safest for heavy loads. Grips in variety of positions. Also holds flat shelf or
panel to %" (19mm) thick.

Max. Rod Grip Size Cat. No. Each
%" (22mm) 05-757 13.00

This is an interesting trick that
these M-3 Visual Research
Laboratories Right Angle Clamps
can do that none of the others can, to clamp
in jammed situations or act as Swivel Clamps.
They come with two different types of knobs,
although setscrews have been substituted in
certain critical situations that needed to be made tamper-proof.

First Draft 6/9/93 3 EQUIPMENT
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SWIVEL CLAMPS
(For Flexibility in More Than Two Dimensions)

Swivel Clamps are like Right Angle Clamps in that they attach two
rods together, but the swivel feature allows any arbitrary angle
to be formed between the two. ’

Castaloy Clamp Holders

With 45° Angle Thumbscrews
Swivel Holder

Tilts clamp at any angle in parallel planes. Holder will not fall apart when
setscrew is loosened to permit one end to swivel.

Max. Rod Grip Size Cat. No. Each
%" (19mm) 05-762 12.00
3 ” For adjustment at- any angle. Holder is ~ two halves of the holder do not come

VWRbrand®Swivel =~

Clamp Holder constructed so that when the  set-screw. : ‘apart. Takes rods up to %y inch diameter.

n the angle adjustment is released, the

21572608 . 1095

Sometimes referred to as a "Double Swivel Clamp"™ or “"Contort
Holder®™ this little jobbie has enough flexibility to attach the
"tail" of a Plateholder or Large Mirror Mount to another rod on a
Magnetic Base for the ultimate in stability.

VWRbrand® All Position An all-purpose clamp holder that can be  ~ joint. Washers between the flat gripping

Clamp Holder turned. through any angle in-any plane, faces . hold ‘the' clamp  rigid - by applying
“has two holding-members set at 90° an- pressure with wing nuts. Takes rods up to

gle, and connected by a double piate ¥ inch diameter.:- = -
21672-658 , 19.95

~ Contort Holder

Connects at any angle in any plane. Consists of two holders connected by
double plate-joint which sets holders 90° from each other. Each holder
can be rotated 360°.

Max. Rod Grip Size Cat. No. ! Each
%" (19mm) 05-764 23.00

EQUIPMENT 4 ¢ Ed Wesly
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CLAMPS

GRASPING CLAMPS

Three-Prong Clamps
Hold irregular shapes at any angle

Hold objects up to 3%2" (89mm) surely and safely. Two separate adjust-
ment screws ensure even, precise pressure on glass. Minimize chance of
breakage. Clamps are easily adjustable to vary holding angle, distance
from stand. Come with both fibergiass and vinyl sleeves.' Without clamp
holder.

Max. Grip Overall Extn. Extension Cat. No. Each
Size L Arm Rod 0.D.

17 (25mm)  6%” (17cm)  4%° (1lem) %" (0.8cm) 05-769-6  16.50
2% (57) 8% (22) 5% (13) e (1.1) 05-769-7  12.50
3% (89) 10% (27) 6 (15) (1.3} 05-769-8  16.50

'For replacement sleeves, see next page.

Also called "Three-Finger Clamps®, they are useful for holding
larger objects, like camera objectives.

VWRbrand* A very popular clamp because of its wide utility. It Cat. No. Each
3-Finger Utility Clamp, can be extended in length 4" and-firmly locked:in
Vinylized Jaws any position by means of the wing-nut. 1t will hold

objects up to 2Y%,” in diameter and grip rods up to -

3/, diameter. » 21573-708 13.95
Clamp with Fiberglass Siseves

Identical to 21573-708, except fiberglass jaw

sleeves. 21573752 1250
VWRbrand® Small These all-purpose utility clamps allow easy adjust- Cat. No. Each
Utility Clamp, Round ment of apparatus to any angle. Made of corrosion-
Vinylized Jaws resistant PS alloy, with stainless steel springs.

Round jaws grip objects up to 114" diameter. Clamp
extends up to ¥, inch, rotates 360°, is securely held
in any position with lock nut. 21573-504 11.50

Clamp with Fiberglass. Sleeves

identical to 21573504, except fiberglass ‘jaw ’
sleeves. 21573-559 12.50

VWRbrand® Similar to 21573-504, but larger. These clamps Cat. No. Each
Medium Utility Clamp, may be extended in length up to % inch. Jaws can
Round Vinylized Jaws be securely tightened at any angle and will not swiv-

el under strain. These clamps wiil grip rods up to %"

diameter and hold objects up to 2V," diameter. 21573-606 12.50

Clamp with Fiberglass Sleeves

identical to 51573-606, except fiberglass jaw

sleeves. 21573-650 12.50

Just like the catalog says, useful for small round objects, like
loose lenses.

First Draft 6/9/93 5 EQUIPMENT
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MISCELLANEOUS CLAMPS

A Thermometer Clamp is good for
holding glass rods to be used a
one-dimensional beam expanders,
and it is adjustable
rotationally to orient the rod
for horizontal or vertical
divergence.

Thermometer Clamps

Hold Vs to 2" dia. (6 to 13mm) glass tubes and thermometers. Adjust to
any angle. Won't rust. Jaws are nickel-plated phosphor-bronze.

Standard clamp. Holds thermometers 37" (10cm}) from support rod.
Integral clamp holder. Large thumbscrew holds clamp securely to support
rod.

Extension Clamp. Holds ther-
mometers up to 7 (18cm) from
support rod. Overall L, 794"
(20cm). Extension arm is 76" dia.
(11mm). Use with 05-754 clamp
holder on p. 491.

Clothespins are useful for

hanging film up to dry. They
are found in the Film Drying
Cabinet or hanging on a wire

Clamp Type  Cat. No. Each over the Darkroom Sink.
Standard 05-809 . 1250
Extension 0580910 - 1250

We have some big C-Clamps,
useful for attaching big things
together, like Drill Press Vices
onto table tops for displaying
holograms. Please return them
to their Storage Place on the
West Wall of the PRINTER ROOM.

t information.
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CLAMPS

&/¢o ON-OFF MAGNETIC
BASE INDICATOR HOLDER

KING SIZE

» Powerful 175 Ib. pull.
* 14" tall.

» 8" 3-diameter fine
adjustment rod.

.ﬂﬁﬁm

ODDBALL CLAMPS

In a bin to the left of the

big bin of clamps are

contained the clamps and rods
that came with Enco Model 625-
0340 ON-OFF MAGNETIC BASE
INDICATOR HOLDERS. (See the
Handout, MAGNETIC BASES.) The
pieces, if you can figure them
out, can come in quite handy,
as evidenced by the ingenious
cylindrical lens holder the ONE
STEP RATNBOW SHADOWGRAM.

Drill Press Vices are handy
for holding Objects in the
ONE-STEP RATINBOW SHADOWGRAM
SET-UP.

5&0 HORIZONTAL/VERTICAL
Ui DRILL PRESS VISES

(K-0039) -

Fast Position Hinged Handle

« High tensile
éron Icastlng :
» Steel jaws, -
. ?round bases 426-8050
or use
hori - . 426-8060 22. 75
horizontalor 5. ) 6" |426-8065 | 2018 | 13.44

_—

NG _

The venerable Bulldog Clamp can be pressed into service as a
quick and dirty Holographic Plateholder with a bunch of Magnmnets

or Magmetic Bases.

First Draft 6/9/93
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SCREW KITS

We have three of the English Kits, stored in the PRINTER ROOM on
the middle shelf along the West wall. Besides the Newport
contents, wvarious small Allen Head Cap Screws, Set Screws, and
Newport Model BC-2 Base Clamps are stored in them. Whenever you
find small, important looking nuts and bolts, please deposit them
in here, so that the minimal amount of time can be spent looking
for that one sgpecial something.

Screw Kits

Screw Kits
SK-25
English Kit Thread Metric Kit Thread
SK-08 832 M-SK-M4 M4
SK-25 1/4-20 M-SK-M6 M6
BS-05 1/4-20 M-BS-05 M6
BS-1 1/4-20 M-BS-1 M6
Contents
Socket-Head Capscrew Kits:
SK-08 (M-SK-M4): SK-25 (M-SK-M6):
Qty Length . Qty Length
15 .375in. (10 mm) 15 .375in. (10 mm)
15 .500 in. (12 mm) 15 .500 in. (12 mm)
15 .625 in. (16 mm) 15 .625 in. (16 mm)
15 .750 in. (20 mm) 15 750 in. (20 mm)
12 1.000 in. (25 mm) 12 1.000 in. (25 mm)
12 1.250 in. (30 mm) 12 1.250 in. (30 mm)
New: Vacuum Compatible Screw Kit. An 12 1.500 in. (40 mm) 12 1.500 in. (40 mm)
assortment of vented, stainless steel, 12 1.750 in. (45 mm) 12 1.750 in. (45 mm)
' ' socket-head capscrews, nuts and 12 2.000 in. (50 mm) 12 2.000 in. (50 mm)
studs. Model SK-VC 18 Socket-head 18 Socket-head
Studs  .625in. (16 mm) Studs  .625in. (16 mm)
C . 18 Nuts 18 Nuts
These Kkits are convenient assortments of the most- 25 Flat Washers 25 Flat Washers
needed socket-head capscrews and thumbscrews for the
laser/optical laboratory. SK Series Kits contain an assort- Socket-Head Thumbscrew Kits:
ment of corrosion-resistant black-oxide coated screws, studs,
washers and nuts, conveniently stored in a durable, clear plas- BS-05 (M-BS-05): BS-1(M-BS-1):
tic case. Four kits are available consisting of hardware for
1/4-20 or 8-32 English threads or M4 or M6 metric threads. Qty Length Qy Length
BS Series Kits feature ten 1/4-20 or M6 socket-head thumb- 10 0.75 in. (20 mm) 10 1.25 in. (30 mm)

. screws of the type used in Mini Series bases.
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'SPATIAL FILTER BEAMSPREADER

CAUTION!! - This adjuster exhibits "
wherein the movement of the objective is contrary to
that established by the right hand rule of thumb!

Al e"/o ‘ ' Alignment

Aligning Model 900 is straightforward. Position the spa-
tial filter assempbly in the laser beam while observing
back reflections from the microscope objective to bring
them into best coincidence with the input laser beam.

. Next, align the pinthole: (1) defocus the lens; (2) while

- observing the pinhole substrate, adjust the pinhole posi-
tion until a faint light appears at the output; (3) alternate
the lens Z-axis adjustment with pinhole position correc-

- tions until the best throughput and focus are achieved.

" This is indicated when a deliberate pinhole shift causes
the symmetric output pattern to disappear. A slow
smear means a poor focus.

Lefty's Revenge",

_ ﬁ Pinhole/Objective Selection Guide

| : "‘r s Recomrri_ended Max. Input " Cale. Recommended
v ! . , Beam Diameter Pinhole Dia.* Pinhole Dia.
o . 1L Objective (mm) (micron) ’ {micron)
‘ i 5 32.3 50
.Rod can be attached M-10X 5.5 : 187 - .2
to bottom plate for| M-20X 5 - 105 15
wore freedom of M-40X : 4 5.4 10
positioning. M-60X 3.5 3.7 ' 5
. S == . *For 'mm Diameter Beam at 633 nm; see Optics Tutorial o
Yroevesn vucse are recommended. fhey arca s
ing points. You may- have to téyt2§¥fzfglgusF ﬁtart-
to get the best tune. ' ~erent pinholes
_ - L v~ e A
Pinhole too small: will never . Pinhole too big: some

~get rid of rings.

e e P T, - ’
FARINIPEN .

noise will squeak through.

1

CHOICE OF OBJECTIVE: Whichever one fills the entire
plate or object with the hot center of Ehe Gaussian

beam profile. The higher the "X number" the wider

or faster the spread. Inserting a weak diverging lens

(=20 to -40 focal length) before the objective
allows you to zoom the spread. Too smALL.

/
JusT RIGHT.

@ it
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Lens Pinhole
Spatial Filter:
LPSF-100

The LPSF-100 spatial filter is a com-
pact, versatile instrument designed
especially for holography and optical
data processing.

The instrument consists of a pinhole
movable along with X and Y axes
and a standard microscope objec-
tive movable along the Z axis. The
pinhole is made of electroformed
nickel mounted in a 0.875-inch dia-
meter ring magnet. Precision mi-
crometer screws glide the magnet
ona Teflon® pad along the X and Y
axes. Smooth movement along all
three axes leaves no detachable lash
or sideplay. Also, the sensitivity of the
mechanism enables you to use
pinholes as small as 5 microns and
microscope objectives as large as
60X.
‘ ,\.@ne easily removable, magnetic-

| pinhole assembly characterizes the
versatility of the instrument. This re-
movable assembly enables youto
arrange the subject and reference
beams of a holographic system, or
the optical axis of an optical data
processing system, before you insert
and adjust the pinhole. You can also
quickly change the pinhole size to
produce the required degree of filter-
ing simply by sliding a different
pinhole into place.

Set-up time, from total nonalignment
to alignment, is typically less than 2
minutes. After you align the filter,

you can remove and reinstall any
magnetic-pinhole unit without adjust -
ing the axis controls.

WHITWORTH -

STD. WHITWORTH

3 DA THREAD FORM

3.88 NOM.

224

gl
S

/L‘Q—LSB——

288

. 3.75

1
1.31
|

50 DIA. x b N, LONG .
5 .

36 THREADS!/IN. -

Tetlor* 1s aregisiered ragernark o
E ! Dupor: de Nemours ard Co  Irc
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JODON SPATIAL FILTRR ‘-

The Jodon Lens Pinhole Spatial Filter Model
LPSF-100 has a major improvement over the 2
Newport Model 900 Spatial Filter in the pinholef
holding department. Instead of limply holding |}
the Pinhole Mount with weakly magnetized ]
Micrometer Knobs, the mount of the Jodon is
itself magnetic, and slides on a Teflon-
coated steel washer.

The problem with the stock Jodon is that the
Objective may be screwed in too close to the
Pinhole Foil during the heat of alignment and
crush it in a vice-like grip*. We have '
modified the unit by reversing the Pinhole
Positioning Plate so that when the Objective
contacts the Pinhole it will push it out and
not pinch it.

Some Pinhole Mounts may not have any ||

CAUTION! _
handles! - Orient the Mount with the round gide

down, with the Pinhole Foil towards the
Microscope Objective.

TO TUNE: Look back toward the Pinhole, off its|
axis, and alternately manipulate the Horizontal|]
and Vertical Control Knobs until maximum 1
brightness is obtained. Pick a direction to

turn the Microscope Objective Focussing Knob

on the front of the unit, and work the Pinhole ||
Knobs again. If the spot is brighter, continue|}
turning the Focus in the same direction until |}
there is enough light leaking through to be 1
seen on a card. Otherwise reverse direction to| ]
get to the desired effect. ' 3

Currently these units run for $725. They could|]
save us some money by not rounding all the g
corners for styling, because big square blocks: ]
which the round ones were machined out of, 3
block much more stray light.

K .
As opposed to the Newports,
table top when the Microscope Objective contacts the Mount.

whose Pinholes drop to the




Kmematlc Mirror/ Beamsplitter | Mounts

B e N

To direct the undiverged laser beam use either the small
mirrors mounted on the large rods or small rod-mounted mirrors
in whatever configuration seems appropriate. After plac1ng the s
mirrof in position use a yardstick to make sure the beam is..+i"+ %
traveling parallel to the table top. The small mirrors have the
advantage of being able to send the beam upward or downward when
‘used with a right angle clamp.

al £ the mirror mount feels loose, use a different one. Sometimes .« P,
these units will "drift" out of position overnight. Find the
offendlng item and retune. :

A FOR BIG:-MIRRORS
Use two magnetic bases as "goalposts" and support the mirror
between them. A, oo T,

RN -
- e g - £

~vSe to stabiliz
SO tW:t,the angle dé
shiftt" bt

Intermedlate -sized mlrrors'
can begglued, directl’ i
long rods. ™~ -




FILM AND PLATEHOLDERS

it is the job of these pieces of equipment to hold your holographic recording
materials in position stably, without letting the material move in any way. Although this
piece is the last component that the laser light hits, it should be first in your consideration
in laying out a holographic set up. Because this is where all the interference action takes
place, it deserves the utmost in stability. Going the lowest center of gravity route by
letting it rest on the table, or by straddling the magnetic bases in a goalpost situation, is
the optimum, and if it is necessary to support it above the tabletop a tail should be used
just like in "LARGE MIRROR MOUNTS" to stabilize it. The center of the plate then
determines the beam’s height above the table.

Holding a holographic plate for reflection holography means grasping it around the
edges, and stability is ensured by the glass substrate. Plastic based film is always
moving if care is not taken to stop it. Many different approaches have been taken to hold
flm steady during reflection hologram recording, mainly the use of clear glass plate
sandwiches, with or without index-matching fluids, however they are not 100% successful.
There is inevitably a black area on the hologram caused by the fim itself moving locally
during the exposure, brought on by pockets of air trapped in the sandwich. If there is a
need for many copies of the same reflection hologram, it is best to make a good glass
plate and then make contact copies on the cheaper plastic, as shown in the handout,
"IMAGE PLANE SBR". :

The air pockets occur in the center, not at the edges, where there is the clamping
tension. But for transmission holograms, where there is no need for the light-sensitive
coating to be accessed from both sides, a fiilmholder can be designed so that pressure
can be applied evenly to the whole of the film and not just at the edges. Vacuum frames,
water-soluble adhesives, or electrostatics have been tried, but what is in use here at the
SAIC are contact print frames. ‘

WOODEN FRAMES: There
are several different sizes of holders
that are modelled on the traditional
contact copying print frames from
photography. Some are of
photographic grade, but the heavy
duty ones were made here in the !
woodshop by Dean Randazzo. They
are commonly used for holding film or
plates in transmission hologram set
ups because of the backing plate, but

sraizssmneal oo

R
Srint =eama

Spring steel clamps insure
perfect contact. All metal
parts heavily plated.
Laminated pressure back
lined with felt. Frame glass
furnished. Frame made
from select pine — painted
black.

they have been used for contact: Mode Sizes.
- printing reflection holograms onto film TR T YTS
in a Single Beam style. There are tee [__prs 16 x 20"

nuts with threads for attaching rods to
them on either side for horizontal or

R g i R RN
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vertical formats. There are velcro loops on the filmholders so that mirror covers can be
used to shield live film in the holder while masters or slits are changed in Transfer or One
Step Rainbow Set Ups. We have this type in sizes from 3 1/4" by 4", 5" by 7, (no 4" by
5' but if anyone finds one...), 8" by 10°, 30 by 40 centimeters, 16" by 20", and 50 by 60
cm.

A complete set of components for hoiding film includes not only the film (or plate)
holder but also the following accessories: :

CLEAR FRONT GLASS BLACK CLEAR GLASS
BACKING PLATE WITH SPRINGS GNOMON ANGLE FINDER
WHITE LINE UP CARD QUADRANT EXPOSURE TESTER

GROUND GLASS FOR FOCUSSING REAL IMAGES

A film sandwich is made with the clear glass in front, the film, and the black glass
with the paint away from the film! Look at the difference between the painted and
unpainted sides; the former acts as a weak diffuse reflector, while the other side looks
very black because all the light is specularly reflected off in a certain direction. You can
of course find the specular reflection by following angle of incidence = angle of reflection
law, but nobody would look at a hologram like that because they would get the specular
reflection of the reference beam into their eyes! If the painted side were toward the film,
its non-uniform thickness would not hold the film very flat, causing motion pockets in
some areas and Single Beam Reflection holograms of the specular highlights to mar
others.

Elimination of pockets of air trapped in the film-glass sandwich is effected by
placing the sandwich on a fiat table top with a clean Photo-Wipe on it, and pressing down
on it using the back plate from the Plateholder to squeeze the air out. If done well, it is
very difficult to separate the two plates by any other way except by sliding the pieces
across each other. The force of the air pressure of the atmosphere against the two
pieces of glass keeps them in intimate contact. It is not unlike "wringing" out the air
between two Gage Blocks in a machine shop.

Always use an insulating object to do the squeezing, not the direct pressure of
hands, because they will heat up the glass and you may have to wait a very long time,
like tens of minutes, for it to cool off and settie down. For the same reason it is best to
handle the sandwich as delicately as possible when loading it into the plateholder, or with
cotton gloves.

Usually the emulsion side of the film is placed outwards, towards the object or
master, but it doesn’t really matter all that much. Sometimes there may be a need for the
emulsion to be in a certain orientation when the final holographic dispiay is framed, so
plan ahead and think backwards to determine the true orientation!

The film holders can of course be used to hold holographic plates instead of film
sandwiches. The best way to avoid making a Single Beam Reflection hologram of the
back pressure plate in this case is to' pre-coat the back of the plate with some #33
Antihalation Spray. Putting some black paper or cloth behind it still makes a hologram,
but the light returned from the back of the plate will be minimized. Sometimes you might




find an interesting Single Beam Reflection hologram of the backing, with bright patterns
alternating with dark pockets of movement of the backing material.

BIG NEWPORT PLATE
HOLDERS: We have two each of each
of the sizes of these pieces of junk. (I
didn’t order them!) Although they couid
probably be run over by a tank without
losing their ability to function, they have
serious design flaws that make them
almost totally unacceptable for display
holography.

First off, they are designed to
accept reference beams coming from
the long side of the plates, as there is a
severe overhang that casts a major
shadow when the reference beam
comes parallel to the short side, making
the usable holographic area smaller
than the nominal plate size. Another
design defect is in the spring loaded
clamps whose chrome-plated dowel
pins always come out in the hologram,
necessitating cropping again.

Film Plate Holders

Model 520 and 535 Film Plate Holders have identi-
cal plate holding mechanisms that incorporate three spring-
loaded movable pins, one on the top and two on the bottom,
to hold the film plate against matching reference pins. Model
520 can handle plates up to 5 in. (127 mm) wide, and Model
535 can handle plates up to 10 in. (254 mm) wide. Made of
heavy black-anodized aluminum with stainless fittings, the
holder is rugged and can be tied down to a Newport table
using three 1/4 in. (6 mm) clearance holes. For applications
requiring precise micropositioning of the film plate to a spe-
cific location, Model 520 can be mounted on the Model 525A
Micropositioning Base.

535

They were provided with milled slots for attaching to the table with the long side

down. We have modified these things so that they can be attached to the table on the
short side, or attached to magnetic bases, or supported between a pair of "goalposts®.

They are not totally useless, as they could be used as master holders for rainbow
transfers, or plate holders for two beam reflaction holograms if you can tolerate the loss
of usable area. They have been used successfully in holding film sandwiches in reflection
holography.

NEWPORT’S BEST FOUR BY FIVE INCH PLATEHOLDER is actually based on




a JODON design, which is very good, but NEWPORT refuses to sell it separate from their
sily Tinkertoy "HOLOGRAPHY LABS" HL-1 and HL-1a (pictured). Which is to their
disadvantage, as it would easily outsell the clunky and virtually useless Fiim Plate Holder
520. The CNC milled U-shape has a convenient notch cut into it for fingers loading
plates. Its dimensions have been engineered to provide an offset so that when the holder
is removed from the support post and reconfigured from a horizontal composition to a
vertical one the center of the plate remains at the exact same position with respect to the
incident laser beams.

This plateholder is part of an assembly that includes a GAERTNER Magnetic Base,

a NEWPORT Base B-2, a NEWPORT Post Holder VPH-3, and a NEWPORT Support Post
SP-2. The latter is jammed very tightly into the Post Holder, and is set so that the center
of the four by five inch plate, in either horizontal or vertical orientation is at the height of
the Cylindrical Laser on the Beginning Table. Please don't do anybody a favor by
changing this base assembly. If you need the Plateholder, and at a different height,
scrounge up some other parts for fixturing.

The plate is held in its plane by three panhead Allen head bolts. These do such
a good job of locating that you can many times replace the plate right back into the
holder after processing and observe "REAL TIME INTERFEROMETRIC FRINGES® on the
object by having the stored holographic image interfere with the actual object’s wavefront.

BLADEHOLDER: This - MODEL 315 CIRCUIT BOARD HOLDER ) N
plateholder has its roots in holding Crestos haids oo soarts up 0.8 A second sotof V-
electronic circuit board during their grooves is positioned laterally near the tip of the arms to
a ssembly. Stability is not of ar eat f;:ili;a;g:&lggg small p.c. boards and electronicspzasrtsg.s
concern in this application, so it takes All Prices Subject to Change F.0.B. Plymouth Meeting
a bit of gentle persuasion and tender
alignment to get this unit to hold the wgpeL 300 STo. PANAWISE BASE
holographic plate so that it is not :-iol:s allt Pe:r:(aVige H:adsland p.c."t:g:lrlc} holders. The variabie
. 0ad control Kn i i h
loose in the mount, but also not so tension which%e?:uit;xrﬁlg\filr‘:;?ork to :rai;u?osiat‘ilgna.?hng:,o:
tight that it distorts the p|ate, causing ;ligh; zagggl&nual turn locks the head firmly in place. &
it to bow during exposure. I a $18.95
hologram subjected to this stress comes out at all, it usually has bands across it. itis a
good idea to practice loading a dud plate into it with the room lights on to get the feel for
it.

TO SET BOTH BLADES PARALLEL: Set the blades on a tabletop. Loosen one
so that it falls onto the same plane as the other.

We also have the PANAVISE BASE that came with the holder, and it may have
some applications not necessarily in the recording of holograms but elsewhere in the
studio.

JUMBO PLATEHOLDER: This unit was machined here many years ago by an
alumnus, Steve Wolf, and it is a great design. It is useful for holding 30 by 40 centimeter
masters in transfer set ups, or the copy plate in a large reflection transfer. Unfortunately
it can be used in only one orientation, but it works very well in this manner.

4



The glass is held by two bars whose pressure is adjusted by the bolts on either
side. Itis heavy and sturdy enough to stand on its own, but to take no chances attach
it to the table with the Newport Base Clamps BC-2. The top of it may have a tendency
to flap in the breeze a bit, so add a rod and clamp and magnetic base to the side to
stabilize the summit.

There are other ways of holding plates during the recording of a hologram,
especially in Single Beam Reflection style, by laying the plate on the object itself, either
by a clever design of the object or with three screws or bolts screwed into a NEWPORT
Table top or a piece of wood with the object laying on its back. The key to success is
three point support! Also watch out for light entering the thin edge of the plate, and
bouncing around inside it, causing those colorful but pesky strips along the plate edge.

STORAGE: There are certain places for the holders to be stored when not in use.
The small WOODEN FRAMES, up to 8 by 10 inches, go on the CONCRETE BLOCK
SHELVES, along with the NEWPORT PLATE HOLDERS. The larger WOODEN FRAMES,
30 by 40 cm, go in the LARGE WOODEN CABINET. See also the handout, "STORAGE
MAP", for more details.



THE LITTLE JOKERS

Normally the Wright Brothers used typical turn of the
century engineering prose to describe equipment on
their flying machines. However, investigating the
cause of the lack of thrust in a 1905 Flyer, they
suspected that the propellers were flexing.

"To test this assumption, they mounted the

equivalent of a small elevator surface behind Model X5700 Sale Price $50
each propeller blade. They called these small 4.5" square plane mount (Same as
elevator surfaces 'little jokers.' ... the standard catalog model 5700 except
little jokers did indeed indicate that the loss the mounting holes are 10-32 on 0.62"
of thrust was caused by bending of the thin centers.) e

propeller blades in flight."

Impressed by this playful philology and for wont of a
better word myself, I have christened an assembly .
made up from a Newport Model No. 110 Magnetic Base” i
capped with a Newport Model PH-4 Post Holder holding .
a 3 inch long 1/2" Diameter Metal Rod screwed into a
Daedal Model 5700 Mirror Mount which has hot-
glued to it an Edmund Stock #40,403 First Surface
Mirror, 127 x 178 mm (5" by 7") as the Little Jokers
for SAIC Holographic Studio purposes.

The gross vertical position is adjusted by sliding 7594

the 3 inch long 1/2* Diameter Metal Rod up and down

*. These bases are supposed to have a "Standard
kinematic top plate for repeatable positioning" but
to show how much we appreciate this feature we have
screwed the kinematic tops down onto the mag base so
you don't have to worry about the top falling off
when picking the assembly up.

**. The Daedal Mirror Mount has a 5/16" threaded
attachment hole, in the center of one side on the
non-moving back panel, flanked by a pair of 1/4-20
threaded holes. We don't have a 1/2" diameter rod
with the 5/16" male thread at the end to screw into
the stablest hole position. But neither does Daedal,
which T found out much to my chagrin when I tried to
order one from them. It is a sorry commentary on the
state of American industry if a supposedly high tech
company produces equipment without regard for mating
parts. The solution was of course to drill and tap
our own threaded holes on 2 of the Daedal's sides, so
that the mirrors may be used either horizontally or
vertically, which of course wasn't designed into them
from the start.




in the Newport Model PH-4 Post Holder and held by tightening the

screw knob on the side of the Newport Model PH-4 Post Holder. .

Horizontal and Vertical orientation are adjusted using the finely
threaded screws on the back of the Daedal. )

There are enough pieces to make a matched pair of the "Little
Jokers®™ and they should be left assembled for spontaneous use,
and stored on the shelf in the EXPERIMENTAL HOLOGRAPHY STUDIO.
Handle the units only by the Magnetic Base or the Post Holder to
prevent fingerprints from appearing on the First Surface Mirror.

They are useful for several things:
As the Reference Beam Mirror in the SINGLE BEAM
TRANSMISSION WITH MIRROR MASTER HOLOGRAM SET UP2;

The two of them placed side by side can generate fringe
patterns suitable for LOW FREQUENCY DIFFRACTION GRATIHGS3;

The pair placed on either side of the Groundglass in
the HOLOGRAPHIC STEREOGRAM PRINTER when it is used in
the ONE STEP RATNBOW SHADOWGRAM CONFIGURATION? to
"extend the width" of the slit.

REFERENCES
1. Wilbur and Orville, A Biography of the Wright Brothers, Fred
Howard, Ballantine Books, New York, 1987, p.l1l69. I can just
imagine Wilbur telling Orville to "Check the trim on the little
jokers."

2. See the HANDOUT, SINGLE BEAM TRANSMISSION WITH MIRROR MASTER
HOLOGRAM SET UP.

3. See the HANDOUT, HOLOGRAPHIC DIFFRACTION GRATINGS.

4. See the HANDOUT, HOLOGRAPHIC STEREOGRAM PRINTER used in the
ONE STEP RAINBOW SHADOWGRAM CONFIGURATION.



Wp4.2:\MODEL. 410 HEAVY-DUTY OBJECT HOLDER

HEAVY-DUTY OBJECT HOLDER

This thing is extremely heavy duty and its primary purpose here
igs to fixture objects on the HOLOGRAPHIC STEREOGRAM PRINTER when
it is used in its object rendering mode, (See the Handout,

Vertical Height Mounting Assembly e——

*‘ <_(;61.3) e

410C

{clamp oniy)

@ (130.7) D,
15.12 ETYP
(384.0)
75(19.0) > *}35892?
SR *.'r* il pS £ S
L—s.so {165.1) rl |,- P —!
—>1 I<—B TYP
¢ Dual-rod design provides stiffness and stabili T
gnp y 16 HOLES, P-0-8-8-8 MODEL 410
The Model 410 Mounting Assembly positions heavy THD A CLR I+ 1| b
) 4 X . . ™~ Pl
optical components and assemblies at various elevations with - G| — ¥
excellent stability. The assembly consists of two 1.5 in. I c
(38 mm) diameter solid steel rods attached to a heavy-duty . 4 ‘\_ _ (L _ (L _ CL_‘ v
base and connected together at the top, with an extra-long nl ETYP
rod-clamp, Model 410C, on each rod. These clamps have _J LE e - :BT\T(ZP
three line-contact pads over the full length of their bore to i_>|
ensure stable mounting of components. Components can be AT (N S
attached directly to the clamps, or for more versatile mount- B TP Ll
ing of components, the optional Model 410-P Mounting 5.50 SO ) 1]
_ (139.7) A
_Plat(? features a standard pattern of tapped holes for-mount: MODEL 410-P #_#_L_L_L
ing virtually any component. I
/@—#M#—@\—©
Vertical Height Mounting Assembly 0 ol s, o hotes.
(12.7) . THD A CLR THD A
English Metric 3 THREAD DIMENSION
Model Model : MODEL A B c D E
ENGLISH INCHES
Vertical Height Mounting ph a2 1000 2000 €000 7
Assembly 410 M-410 METRIC MILLIMETERS
» ) M-410 M6 25.0 50.0 100.0 19.9
Clamp Only 410C M 410C M-410-P Mé 25.0 50.0 100.0 19.9

Mounting Plate 410-p M-410-P
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HEAVY DUTY OBJECT HOLDER

CONVERTING THE HOLOGRAPHIC STEREOGRAM PRINTER TO MAKE HOLOGRAMS
OF DIFFUSELY REFLECTING OBJECTS) or on the EXPERIMENTAL TABLE to

do the same thing in the SINGLE BEAM TRANSMISSION MASTER HOLOGRAM
The Model 410-P Mounting Plate is attached
and an Enco Model 418-4525 Ground Open

WITH MIRROR set up.
to the Model 410C Clamps,

End Slotted Angle Plate provides a convenient base for the object

to be holographed. Although heavy and

weight!”

stable,

(Guess its
Answer below.) it is a good idea to attach the Model

410 to the Tabletop with screws or Newport Model BC-2 Base

Clamps. :

TO USE, attach the Object to the Holder and loosen the knobs on
the Model 410-C Clamps until the Object is at the right height

from the vantage point of the Holographic Plateholder.
whole unit to get the Object centered horizontally and positioned

longitudinally.

Move the

Approx.
Dimensions

&/co SLOTTED

Webbed

Open End

) 3 |o-1/00 418-4510 Machined [$
Many sizes also stocked - 4418"4612 Ground
with precision ground [ il IR Galel BTV AT Ar A

finish. Prices on request. [l PYys Py ppony pIER oI VEEEY: 418-4720 Machined($17.99] 3
418-4622 Ground 418-4822 Ground | 19.99} 3
6 v 14.1/2%| 418-4525 Machined 418-4725 Machined| 25.99] 8
(0281) = S [+ 4184627 Ground 418-4827 Ground | 32.99] 8
oM . . : 7 |5-1/2"l4-1/2"| #18-4530 Machined| 23.50| 12 |418-4730 Machined| 29.99[ 13
pr?)?): r(l); gg:s:;nesclilz g:isr: S|tron 418-4632 Ground | 25.99] 11 | 418-4832 Ground | 36.99] 10
Sistortion 8" & | 5 |418-4535Machined| 35.60] 15 |418-4735 Machined| 39.99} 17
. Wobbod étyle accuratel 418-4637 Groqnd 29.99] 15 | 418-4837 Ground | 50.99] 16
machined, square & a?lallel g" Ve g" - | 418-4540 Machined| 45.50| 24 |418-4740 Machined] 49.99] 22
e outsidé Tquare, errl)ds 41;8;232@M6r0hundd 26.99 22 | 418-4842 Ground | 58.00| 22
. 10" " " - achine 5.00| 28 |418-4745 Machined| 59.99| 26
* Open end :}qy&g accurately i Slp-ea7 Groun | 48.09) 57 | 4164547 Ground | 72991 20
., " u -4550 Machined | 59.95] 48 |418-4750 Machined| 69.99| 44
parallel on all faces.  (A-0282) 127) 9 | & | 4184652 Ground | 54.99] 44 | 418-4852 Ground | 96:99] 45

The Slotted Angle Plate can be
attached to the Model 410 with 1/4"-20
screws and washers, and oriented up,
down or sideways, with Objects hot
glued directly to it, or the Objects
glued to a Magmetic Base so that they
can be easily removed and positionéd
during a holographic multi-channel
exposure.

The latest incarmnation of the beast,
Model 410-RC uses a Siamese twinned
set of clamps.

410-RCP,
¢ Mounling/
plate)

*. According to the scale in the Nurse's Office, the fully-
decked out Model 410 plus Right Angle Platform is 27 1bs.

2
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Prices For 578
1986 Models of Science & Mechanics g
Supersensitive Photo Meters

with Accessories.

S&M Model A-3 Supersensitive
Darkroom Exposurs Meter

The One Meter That Does it Allf

" perexqyen ou are asous Aym sy

‘;oded Jo uny dioyd uo amsodxd

sun

1500 SOW 94} 3q O} SEY HUN JESIOA SIY]

Light Meter A
& ground-glass B

31t Standard Probe %* 0.0. X

The New Improved SAM Model 102 1. S&M Model 102 Suparsansitive Photo Meter with
$uper- Photo Metert Standard {:rohe..oxposure calculator, carrying case and
; e manual $119.95° Add $4. for mailing,

2. S&M Model A-3 Supersensitive Darkroom Exposure
Meter with one probe, and manual: $159.95. Extra probes
at $19.95 each. Add $5 for mailing.
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e 1 3. Microscope Adapter for standard probe $32-5¢ %Q L

i,

pooB e Bupjews sanjoAuy Anmeqw “Aeayde

4. Extra 24" dia. exposure:caiculator $5.50
§. Extra 4'4" dia. exposure calcufator $7.50
6. All probes are interchangeable,

Uses Pjug-in Y
Probes ]

Sard check, money order or Purchuse Order te:

Sclence & Mechanies Instruments
Attn: Wilfred M. Brown
803 East 59th Street

Brookiyn, NY 11234

Tol. #718-831-3381
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This most versatile Photo Meter gives experimenters, ama-
teur and professional photographers and scientists, the an-
swers to numerous light-measuring problems. The Model A-3
Photo Meter is usually supph ﬁ&wk@ﬁ long. Standard

..... SoA e et

probe, exposure-calculator and m:vvmmuiw nm:.u:.:o case.

Accessories for Your Medel A-3 Photo gm:wn Your S & M Model
A-3 Photo Meter 1s designed to use plug-in probes. Probes of
various lengths, as may be required for certain research
work, can be supplied upon request at additional cost.

: An Easel probe, a Mini-probe and a Densitometer mz.oem.

. each 3 feet in length, are available as accessories at mﬂ%

j A microscope adapter for use with the Standard p o_um is

. available for $5.00.
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Zeroing Your A-3 Photo Meter On receipt of your meter, you

should inspect it thoroughly and note if the needle points to

B zero. If the needle points to the left or right of zero, you can
zero it quite easily. To do so, place your meter on a level

table and make certain that the Range switch and Paper

Speed or Sensitivity control are in “off” positions. Use a small

screwdriver, very gently, to adjust the screw at the bottom

edge of the meter’s ».mnw. and bring the needle exactly to the

\ ) ) LI zero mark.

: TESTING YOUR A-3 PHOTO Zm._.nm ER -
W)ﬁwmx\w_lmﬂommn—l_ >Z_Om ... Battery Test Information The nom.mum-mnw&# arc c=., ﬁr@.mo&m of
mc mummmmzm_n—._<m your meter is for battery test purpose only. When ﬁwp pointer

of the meter falls in the ‘gréen secfion, the Mallory RM 630,

_UIO..—uc gmn_umm |_U >_N—A_HNOO§ _ ‘ 14 <omn mercury cells that power the unit are good. When

the pointer falls in the red sectfon, the mercury cells must be

k ﬁ\ replaced. For best accuracy, always replace weak mercury
’ : cells with the same kind of Mallory anocé cells, that are
. o \ used in your meter. VI

PRI S
it

m< />\_:Hmm_u M. W_NO<<Z \\“ Making a Battery Test ) To make a szﬂ.% wﬁ. press lightly on
- e L o0 % the push-butfon switch and hold for a feg seconds while you

INTRODUCTION Your Science & Mechanics Model A-3 Super- - observe the test reading. Your Emnmnawbwca register ap-
sensitive Photo Meter was named the “Darkroom Meter” be- = h proximately 40. Make a note-of this :icwv reading for future
cause it is widely used for reading easel exposures for -~ ﬁw wmmwamunwmﬂvmm\mhmwm reading you should obtain from new and
enlarging. But it is just as useful for studio phetography, - good RM 630 mercury cells =m.mm as the power supply in this.

copy work- w‘ma vc..:.m::..e instrument. This reading indicates that your meter should

It is yatd _m»—:.m. and movie cameras. The A-3 function very well.
Photo Méams ¥ ground-glass exposure readings You can make a battery test with the probe plugged in or

with microscopes and {6 oscopes and can even be set up for without the probe. In either case, the same test reading

use as a practical densitometer. One of the many new appli-
cations for this instrument in scientific photography is ex-
posure determination for holographv.

should be obtained. We recommend that you make a battery
test whenever you are going to use your meter.



) ) : “jaom aydersojoyd

) _ 1reyd ) Yodyd USY], A[snosuejnuris [ea1 uy 3591 3y 0} ¥t Ind nok uaym Isjawr ok jo Aoemaoe
swesq Yloq ommsedw ‘PANSOIXA FAHL IANIWYIALAA OL 3y} auUIUIalap 0} 3[qe 3q [[IM nOK -1MaA15001 nok usaym Af1a
-doad suonouny 1ajawr ay Jey) Bi SI | ‘Iayjey ‘aumy sIy)

Palqo N . 3 . J' JUdNNSW 3y} Jo Aoeindoe ay} ajenjeAa o] nof 10J pajuas
Aq pourmeleq - %Joguaom ureog o[Sug 4 -2agHBe gy 1) 1010w gy [opow Mok mim . pajurenboe nof
T o W& -Sune1n wondeynq : _ 0¥ st aagqe parddns uoneuzoyut atyy, Hioud k.10 11 osn

17 gomuom weeg OM]. i o] Apeax a1¥-nok nun layewr oA apyse jnd BN -asn wool .

-}dep Ui j0U SI 18)au InoA uaym uoptsod , Jjo,, a1 ux sfemye

T:y weiSmopeys aaqurey da)s suQ
S1 YOHIMS SIY} JBY} UTe}Iad SYe 1919w ay) apisuy sdure| ferp

i
!
18 [HoIssTuISTR LT, 13T SIgM W b
... UOISSTUISTRL, Jose] _ “. 0M} 3y} MO YI3YD pUB YOHIMS a[330} ay) uo nd ‘Afeury
1ol .3: : "[onju0d” AAMISTAG aYF UaY} pue ‘Jo yoyms
(193fa0 umwywzwmmmwcmv _.m WL O— gﬂﬂm QOMWWM . a8uey oy} winy 3sIg MON ‘013z 0} dip’ p{noys a[paau 3y} ‘uoy
i AV 4 -3311p asIMI00 Yy ut , Aem 3y e, [o11U02 sy} Butwam ug

-a[eds o ,SuiSueq,, wely ajpaau ay) jusaaaad o) Yoyims aguey

-ouerd wiy oﬁ um ewsﬁ_ a1 jo ods 3sopySLiq Yy wo oner :

ay) aseq wﬁw‘wo_o: sZewn passnooj Jo ased oY) U ‘Suipear ] me owmmwwnmgﬂo:wwwwﬂ mww mwwouw , ﬁmﬁ\ﬂu dw_hmﬁmwmwm% Mm

a3eroAe 5“&6?&8«3 3H) JO Yoes 0} pasodxa 3uraq ‘ssef8 - - ayj desy 0} comowhﬁ mm.fsv_uo_u ay} ur [onuod AAnIsuag

oy} pumyaq punore aqoid dy .ww,ﬂz.n.uo.u Sunjoof are nof . 3y} UIN} O} INUNUOD 0) IARY [[IM ROA y pue ¢ saduey uQ

oper ay) puy nok hun om} 3y B3MI3q sjetIs)e puw ‘weaq : - -afeos 9y} uo jurod pansap Aue je isal

ISR PIa 1mes O=.§.m—0§ E<m-m— dHL ONDNSVAIN 0] afpeau uﬁ asneo 0} noA Suyqeua ‘ssduey [e uvo sSuipeas

Izj0w 3y} J99YE PnoYs [onu0d Ajansusg 3y, ‘uontsod o,

*MO[q a1} Uy sem [OF)U0D-SIY) USYM SaBuEY 3wes ay} uo A[snoraaid

Sunue[s e jpesp wﬁoa Jo uo pesp Sundeuuod yound e Suyasy uaye} mevm@- uma.mwm way) mnmnﬁa ,#Mam 1 saBuey uo Suny

-13s STy yim mmwuﬁmuﬂ Jsjew ay) b?smﬁyanﬁ w_ uo [ pue

B U23M)9q S0USISJIP SY) NI ST ) ‘Wl aY) ¥y Isnf W3
¢ uaamidq mnﬁmm e B BSTMI0[D )1 ﬁﬁau ﬁaﬂcou 3y}

a1 Jo ramod a1} JO S1O3Y3 AP [93] 0} WY ) 1] Apoexs . 3

pajuaLIo 2q Pnoys 8qoid SYL “MEaq 30UIAJAX Y PresO) : , uo win hm umumSwwf uo .wuwwwm nwc mw:m: nﬁ»ﬁw%w. w.meE
Apoamp pajualIo jou ST Y} ISNLIAq ‘U0 SNOJUOLIS Ue PP St Muﬂhw\w M_MMS Eoﬂbomwoﬂw S, .ﬁw i >W3m

ST ST Jnq ‘Surpeal J19y3n| © seonpoid ureaq IOULISYAI A Je " 2y % A
: . 19a8] @1 Imoqe je Suipesl a[eds-jey’ B wwﬁmw u&  ‘pnoys
baoowmu %ao.a a&ﬁ suputod Jeq sopou Aem nox -sse3 oy =oM ¥ mmnmm o ‘Woo1 pausyIEp E ] ‘yEsmakioy, '_..Bw vum
jsuese ¢n 3qox .oe oeld “J3ploquIy 3y) Ul sse[3 jo soord 3 A1) jquuiyy oA sajenjauad jey) Iy .\u.ww#vm U9AS [IM
® purnyaq Afrensn ‘st Wy o) a19yM 3qoid ay) Juano ‘dn jes . J1 ¥ 98uey UO JEY] SANSUIS OS SI uE. ] hﬁ:ﬁmcmm ul
) ur Ew: wS.BmavE ISASURYM N;O—EEGOHO—.— 38N OL ' 9sBAIDUY AY) AAIISQO.-0} P PUE § mww:m%& o Lfnjsien
e .\ e -30ua1ajal Iaje| 10} wayy o GE.B ey pue 1 saduey
“igjou Ew:-vouoowmu ?SSEEOU Aue E=0>>§o> o L T uo sBurpeal maj e Jno AxJ, ‘3{eos; zzm 10 ‘66 {HbHe 07 aqeos dn

3

“Jsnf Jun ayy asq) Y3y [qe[leAr JO JUNOUIE 3} UO Buipuadap
aguey ojendoidde ue 0] YxnIMms a8uey oy 135 uayy pue

Suims p[noys 3pasu ayL % a8uRy} 0} qojims ualy pue | sSuey’
uo g noqe Jo Surpeal e 138 wED Wo; ﬁm@dm aqouid ay) ase[d

.,t-

1d piepuei§ oy} ur 8n

WMSUMEE mmo usmmﬁ mﬁ ﬁ_u\w 2901C pIEpuEl§ o d - - “Jy8y] ssof dn Buppord g1 yeoesoid 2y Jey Supeorpur

" e ocuou Joopino ue ut uoijeu ' . ‘a[eas umop sSuims A[ajerpawur aypsau ay) pue dwey ay) wouy
- ﬂ owmugm uo ucmo.% Je 10 #.mumﬁ:,uo eare Y} Je pajuiod _ Keme saop 18y azowr dn Supyord st [[eoojoyd ay; Jey; Supes
:mn..s sSurpea1 sjeanade’nok o8 o} paudisep s1 aqoxd siyy - -tpul ‘afess dn JaySiy Sums pnoys afpsau oy} pue duref ay}
-uopeorydde sty loj paziun 3q pmoys aqoid piepuelg ayj . 0} 13s0[0 aqoid 8y} aaopy -‘SBuipesa seos-Jiey e Apdjewrixoad
“13}°5 JYSI] B Se JuswWnIsul 3y} wEm‘:tavma? pasn ag 1asadu . -de 308 pnoys nof ‘qnq aieq ay} woiy Aeme j00] B jnoqe

pInoys [oljuod S¥J, -uoyisod , Jo; o i st jonuod £yan o aqoid ay} gy "auo aduey uo ysims sfuey ap nd pue dure]
-1suag Jo paadg roded 8y} Jey} UIRLISD IHBUI ISIY PInoys noAk 1nem-g/Z paysy e Em»s/ca QWPE 3y} Jo [eRay y-tuted .
Jo1aJN 1481 © Se 19)au £-Y Y} 3uIsn YA  WALAW LHOITV SV -sBugffeal JyB1[-pajoapal Sulye) g@% aq

. : . 19Aau pinoys deo o GEE nvuouoﬁ sy} syoaj0ad ummuaadw »%‘

YILIW OLOHA €V FNOX DNISA . onse[d Iea[d 3yl aAgENE plie agoxd psepueig ay u ws%
moy ‘suonisod o, ur; g 01300 b;:—wnww ag} pue yatms

5 éﬂ? .8::%&8@&

SBumeidung sy Sunsay,

J,i L

.m..HQ mﬂm Z@.a:ww* 2, T8 ,.\..,Hwﬁ‘%ﬁ aSuey a8y jBYyl urelIad oxmﬁ

noA 3juo asn 0} Asea si .:zmﬁ




EXFOSURE CHART FOR REFLECTION OR TRANSMISSION ON PLATES

PROCESSING: DEVELOPER CWC2 FOR 2 MINUTES + COPPER 8. BLEACH

SCALE NUMBER ON

SCIENCE &

,mo..sz_nm-lW

PHOTOMETER . ¢
D 3 24 sec 240 sec 2400 sec
1
A s 12 sec 120 sec 1200 sec
L
s 10 6 sec 60 sec 600 sec
E
T 20 4 sec 40 sec 400 sec
T
_z 30 2 sec 24 secC 240 sec
@ 50 1172 gq¢ 12 sec 120 sec

EXPOSURE CHART FOR REFLECTION OR TRANSMISSION ON FiLM

PROCESSING: DEVELOPER CWC2 FOR 2 MINUTES + COPPER 8. BLEACH

SEnoER

22 [ 3
D 3 12 sec 120 sec 1200 sec
_” [ 8 sec 80 sec 800 sec
s 10 4 sec¢ 40 sec 400 sec
w 20 2 sec 20 sec 200 sec
w 30 1 1 \nuon .5 sec 120 sec
¢ 40 1 sec 8 sec 80 sec

ADDENDUM TO MODEL A-3 INSTRUCTIONS

The Exposure Chart was compiled by students many
years ago. Recent testing has shown that if there
is a reading of 15 on the 3 Scale, exposure time
would be 30". And other tests showed that a 30 on
the 3 Scale meant 15" exposure. Which makes
perfect sense, since 30 on the 3 Scale is twice as

much light as 15, so the exposure time would have

to be one-half the time. And 45" was the best
exposure when a 10 on the 3 Scale was read.

Notice that 15 x 30 and 30 x 15 and 10 x 45 all =
450. This number is our Holographic Film Speed
Number, not unlike the ASA/ISO numbers for
photography.

Except that this number is simpler to use. Simply
measure the incident laser flux at the Holographic
Film Plane with the Meter, divide the number on the
3 Scale into 450. The quotient will be the
exposure time in seconds for Agfa Holotest S8E75HD
Film, developed for 2 minutes at 75F in CNC2
Developer and bleached in the Copper Sulfate
Bleach.

Holographic Plates are traditionally half as
sensitive as the film product. Multiply the time
found using the method above by two, or use 900 as
the Plate Speed Number.

Since each scale on the Model A-3 differs from each
other by a factor of 10, the Film Speed Number on
the 1 Scale is 4.5, on the 2 Scale it is 45, and on
the 4 Scale it is 4500.

If you examine the old chart, you will see that
their Meter Reading versus Exposure Time product is
essentially what we have arrived at. Kudos to all
who had participated in the experiment.
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BEAMSPLITTERS

Beamsplitters divide the beam that hits them into parts, a reflected beam
and a transmitted beam. They are necessary in holography for separating the laser
beam into a reference beam and an object beam, and also for splitting the object
beam to provide lighting of a scene from different angles. .

There are two types of beamsplitters--fixed and variable. The simplest one is
just a flat piece of glass where some light incident on it is reflected, with the
rest passing through except for a secondary reflection of negligible intensity from

: the back surface. This secondary reflect-
PRIMARY SECONDARY ~ ion may have to be blocked off, Zepending
REFLECTION IEFI.EC".- upon the application. With this beam-
splitter about 10% of the light is reflec-
ted, with the rest (about 90%) beiwg trans-
mitted. But there are other fixed ratio
plane glass beamsplitters that provide

IICIBE& SMITTED different ratios of reflected to trans-
. S mitted light by having a semi-reflective
o : metallic coating on one side. The more

,.Q’ reflective the coating, the less light
gets transmitted. Also, some light gets
lane absorbed by the coating. Again, watch out
for the secondary reflecticn, and set the
glaSS . splitter in a position where the beam hits
the coated side first. : I,ﬁ
Another type of fixed ratio beamsplitter consists of two
prisms cemented together. The reflected beam is the product
‘of frustrated internal reflection. This beamsplitter is . i T
wasteful of the light, as 30% is reflected, 30% is transmitted, —> ! >
and the rest is absorbed. They do not work well with linearly i
polarized lasers because the direction of polarization is }
changed due to the internal reflections. "
When using any of these fixed ratio beamsplitters in a prism type
holographic set up, you must control the ratio of reference to object beams by the
amount of spread of the beams to control their intensities., However, this is some-
times inconvenient, if not downright frustrating. A variable beamsplitter gives a
wide range of ratios by having a coating whose density varies along the length of
the beamsplitter. By adjusting the beamsplitter to let the beam hit different sections
of it, you can dial in whatever ratio is necessary for the set up.

variable beamsplitters

mers reflsctive less reflsctive

less transmissive mers transmissive

Iinear

\

| i'otay



- BEAMSPLITTING TIPS

Any type of beamsplitter absorbs some of the light passing thrcugh it, depen-
ding on the angle of incidence. This is unavoidable, but to minimize this loss,
always place the mirrored side toward the laser. It's easy to tell which is the coated
side on an unmounted beamsplitter; the thickness of the glass will be visible through
the unmirrored side and the mirrored side's edge seems to end abruptly.

MIRRORED SIDE §p—>

On thick beamsplitters it is easy to block off the secondary with a piece of
metal with a hole drilled in it, as the distance between the two beams is determined
by the thickness of the glass. But with very thin beamsplitters, the first and
second reflections will be almost on top of each other and cannot be separated. This

-

THICK | ™N

is fine for object beams, but these two reflected beams cannot be used as a reference
‘beam because the hologram would require those same two beams for playback.
Here are some applications for beamsplitters:

All beamsplitters should be handled with utmost care. Dust can be removed from the
surfaces with a soft camel's hair brush, and uncoated plane glass ones can be cleaned
with lens cleaning fluid and tissue., But all others that have the metallic coating
CANNOT be cleaned for the same reason that a first surface mirror cannot be easily -
cleaned; the surface is too soft and is susceptible to scratches. KEEP FINGERS, SAND,
ETC., OFF THE BEAMSPLITTERS!!!! DIRTY BEAMSPLITTERS AND MIRRORS END UP IN THE
JUNKPILE !¥



Although beamsplitting with a polarizing beamsplitting cube
and half wave plates may seem more complicated and intimidating at

first,

the almost lossless nature of the optics compared with

variable "reflective" coating which absorb beaucoup de photons make

them invaluble for the low power He-Ne holographer.

The low cost

of cubes taken out of video disc machines on the surplus market

makes them affordable,

($15-25) and good enough rotating stages

from the hardware store for the half wave plates complete the set

up with a minimum of cash outlay.

input
polarization plane

emergent plane
polarized beam
with plane of
polarization
rotated

linearly polai’i;ed
input

Arystalline optic
axis direction

HALF-WAVE PLATE EFFECT ON LINEARLY POLAR-
- IZED LASER BEAM. The plane of polarization of the beam
can be rotated at will without rotating the laser. The plane of
: polarization is essentially reflected in a plane containing the
" crystalline optic axis, and the output plane rotates at twice the
:'mgle rate of the retarder.

for w=zero -
1,<2% |, .z~

\}
,>97% |,

for w=45°

}
/Iinearly polarized 1. <97% | i‘

laser beam,
irradiance |,

/Iinearly polarized
laser beam,
irradiance |,

VARIABLE RATIO BEAMSPLITYER: The half-wave plate
rotates with angular velocity « while the permitted plane of
output polarization (here suggested by lines on the highly
transparent retarder) rotates at angular velocity 2w. The
polarized beams which finally emerge from the cube have the
irradiances I, I, indicated. Intermediate irradiances are seen
at intermediate times.

TRANSLATION

A polarized laser beam can come out of
the hglf wave plate at any plane of
polarization that you please.

-

By rotating the polarization plane the
holographer can produce any ratio of
relative intensities of the two beams.

As you would suspect, an incoming
laser beam polarized in a plane 45
degrees from the normal will be split
50/50.

! |CAUTION!!

Notice that +the two beams are
polarized perpendicular to each other!
A second and even third half wave
plate might be necessary to align
their vectors so that they can
interfere!

The horizontally polarized beam could
be used as 1is for a horizontally
incident reference beam, while the
vertically polarized one needs to be
adjusted.

See the sheet, "ALIGNING POLARIZATION
VECTORS™" '
The two output beams' polarization
vectors are fixed, andindependent of
the incoming polarization.

From MELLES GRIOT OPTICS GUIDE.




Beam Steering Instruments

¢ Ultra-rigid design
Heavy construction; all-steel rods

* Damped rod version for unmatched stability
Patented internal damping system provides microinch
stability for critical applications

¢ Coarse-fine azimuth angle control
High-resolution angular control allows accurate beam
placement over long distances

¢ Broadband, /20 mirrors included

Models 670 and 675 Beam Steering Instruments
are premier devices for adjusting the height and direction of a
laser beam. They have a kinematic exit mirror mount with
independent elevation and coarse/fine azimuth adjustments,
an entrance mirror adjustable in azimuth, and height adjust-
ments for both mirrors. Their rigid construction provides
excellent stability in critical applications.

In use, the lower mirror is pivoted to the desired angle
using a side-mounted pin. The upper mirror holder has a
hand-sized knob for coarse azimuth positioning anywhere
over a 360° range, and a a vernier micrometer for precision
beam pointing. A second micrometer provides precise eleva-
tion adjustment. Models incorporating AJS Adjustment
Screws (page E-4) in place of the micrometers are also
offered.

CAUTION!

plane of polarization vector orthogonal to the input!
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Beam Steering Instruments

R | _
* ERITR P SR e ~e
These unit§ are used to ralse'or
lower the beam from the laser's

level to the working level.
e i

Using these devices in a corner can rotate the plane

The

plane can be twisted into anything inbetween horizontal and

vertical by not using right angle geometry.

Of course every-

thing can be made proper by a half-wave plate inserted into

the beam.

" ALONG THE STRATGHTAWA'

vertical horizontal
input= input=

vertical horizontal
output output

K1

o
€2

IN THE CORNER

.

horizontal

vertical
inputs= input=
horizontal vertical
output . output

A good trick to know if you
not

duti't have half-waa . £

LN IS

mount onto magnetic bases.



WP4.2:\PH.1 PLATE GLASS HOLDER

FROM A SOW'S EAR TO A SILK PURSE

We had one of these totally worthless devices and converted it
into something useful. Loaded with glass in its intended usage,
the device would flop off to the side due to a basic unbalance
in its design. Notice that a Model BC-2 Base Clamp is used to
attach it to the table. Until that is screwed down, the thing
would totter along its base, usually with catastrophic results
for the glass which it held.

Its new function is to hold the Newport Model 900 Spatial Filter
in front of the Projector in the HOLOGRAPHIC STEREOGRAM PRINTER.
By using it as a cantilever arm with an adjustable slot the
Spatial Filter can be positioned in an otherwise ackward spot.
The two little "V-grooved jaws" might be found in the
MISCELLANEOUS METAL PLATE BOX stored on the East Wall of the
PRINTER ROOM.

Plate Glass Holder

735

MODEL PH-1 ¢ ™ =&
~Ox| _moa
CLR

PH-1

BC-2 Base Clamp)

1
|
i (Shown with
i
i

25
=
Y 2]
* Versatile, universal clamp y
Holds diffusers, baffles, screens — Al °°
e Holds objects up to 7.75 in. (197 mm) tall at any height 834 T
211.8) B
¢ Mounts on table easily ¢
Holding thin objects at any height anywhere on a table {
is easy with the PH-1 Plate Glass Holder. Its non-marring = el
adjustable jaws securely hold plates of arbitrary thickness at o
any desired height from 0.4 to 3.2 in (10 to 81 mm). For very b —@—
wide plates, two holders can be used, one on each side. == _L_t et 5]
The V-grooved jaws attach to reversible carriers for Y —
flush- or extended-grip configurations. PH-1 attaches to tables ,——(go‘)g)——l e 1 »l -3
or breadboards with a single boit, or it may be tied-down — (gﬂ) e
anywhere on a table surface with a BC-2 Base Clamp
(below). DIMENSION
THREAD B c D E x
N MI MAX MIN  MAX MIN  MA
Plate Glass Holder MODEELNGUSHA MIN__MAX MR INGHES
PH-1 1/4-20 1.73 7.85 .35 5.76 134 3.10 .30 2.07
English Model Metric Model METRIC MILLIMETERS
M-PH-1 M6 439 1994 89 1463 340 787 7.62 526
Plate Glass Holder PH-1 M-PH-1

. UIPMENT
First Draft 8/9/95 1 EQ



THE MIGHTY, MIGHTY, AIR COHPRESSOR

WP4.2:\MIGHTY.AC

[N o A ————

3 1/ 2 HP Air Compressor

‘Maintenance Free Class
No Oil Required

- Operates these & other Air Tools intermittently: ON-OFF SWITCH
° « Commercial Spray Gun : _

- 1/2" Impact Wrench

- 3/8" Ratchet Wrench

- 14 pc. 3/8" & 1/2" Drive Deep

Impact Socket Set
Holographic Isolation Tables,

FEATURING: _
- ASME, CSA, UL certification.
- Integrated control panel consisting of
built in regulator
tank & working pressure gauges

MODEL BO7F350-13

on/off switch
for simplified operation. ' - ‘
- Heavy duty dual capacitor motor. ) L

- Automatic thermal overload protection.
- Heat & impact resistant protective housing

covers all working parts.
- $5.00 Air Hose Rebate.

. P =AA. . Specifications
Product Assistance 800-544-5145. Tank Size - 13 Gallons ASME

Year Protection Plan 3 . Air Delivery - 8.6 CFM @ 40 PSI

Now Available* 6.7 CFM @ 90 PSI

1 Year Limi;ied Warranty Maximum Pressure - 120 PSI
us -
1 Year Wa.rrant; Extension Option* Voltage/Amps - 115/15
Purchase Option Enclosed Form 101-2314-1093

*Not available in Maxico at this time.
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35Mw Helium-Neon LASER

Model 127

25 or 35 mW Helium-Neon Laser

A Powerful Helium-Neon Laser for Scientific Applications

A rugged He-Ne laser that is: its 25 or 35 mW TEM,, polarized output

* Stable is ideal for:
e Long Lived e Holography
e Versatile e Particle Analysis
¢ Easy to Use o Laser Doppler Anemometry
e Dependable e Spectroscopy
¢ Powerful e Inspection Systems
e Entertainment Applications

S-P* Model 127
This laser is the heart of the SAIC HOLOGRAPHIC
STEREOGRAM PRINTER. It was purchased in 1987 and
has not had to have any maintenance in all that
time. (Knock on wood!) .

It belongs to the Spectra-Physics 120 family of
lasers, (120, 5mW; 124, 15mW; 125, 50mW; 127, 35
mW) which are third generation He-Ne

- technology.** At the time it was purchased it
was the largest Es-Ne laser Spectra-Physics

currently made.
f

Pirst Draft 12/30/94 1

Model 127 delivers either 25 or 35 mW
of 632.8 nm light over a lifetime that
typically exceeds 20,000 hours. This
laser features high output power in a
compact package designed to comply
with United States safety regulations
and promote ease of operation. The
laser head and the power supply are
integrated into a single compact unit,
and an accessory bezel is provided to
mount optical accessories in the beam
path.

Representing 25 years of design ex-
pertise at Spectra-Physics — the world's
largest and most experienced laser
manufacturer — the Model 127 is the
ideal solution for many applications
including spectroscopy and holo-
graphy . It delivers high power you can
depend on, even in difficult environ-
ments.

EQUIPMENT




SPECTRA-PHYSICS MODEL 127

Stable Operation and Long Life From a Compact Package

Resonator Designed for Maximum
Stability

An improved external mirror configur-
ation, mounted on rugged adjustable
plates, enhances stability over a broad
temperature range. This resonator has
been designed to minimize the effect of
temperature changes on output power.

Hard Seals Promote Long Tube
Lifetime

Hard-sealed plasma tube windows
make the plasma tube impervious to
contamination and provide virtualiy
unlimited shelf life. A specially enlarged
cathode and gas reservoir greatly in-
crease operating lifetime, which typical-
ly exceeds 20,000 hours.

integrated Packaging Makes Model
127 Easy to Use

The plasma tube and power supply are
integrated into a single compact unit.
There are no cables to connect, except
the power cord. An emission indicator
clearly signals laser operation, and a
built-in shutter makes controi of the
output easy.

Model 127 is designed for worldwide
use. A voltage selection switch on the
rear panel enables either 90-130 V ac
or 180-260 V ac operation.

Model 127 is designed for simple
mounting on optical tables. it has five
10-32 UNC-2B mounting holes along
its base. It also comes with removable
rubber feet for free-standing operation.
Refer to the outline drawing for loca-
tions of mounting holes and feet.

Accessory Bezel Provides Additional
Versatility

Model 127 is ideal if the application
requires beam focusing, expansion, or
other special handling. It comes
equipped with a 1-32 threaded mount-
iny bezel for optical accessories in-
cluding Spectra-Physics spatial filters
andtelescopes. A separate catalog des-
cribes these accessories.

BQUIPMENT

Figure 1: Model 127 is a singie package whose controls are always within easy reach.
FPigure 1: The On-Off Switch on SAIC's laser is flakey. Sometimes the
laser will remain ON even if the switch says OFF. The White Powexr On

Bulb has been removed for light-proofing.

Figure 2: Check the built-in shutter on the accessory bezel if the tube
lights, but no beam appears even if the Printer's Shutter is open. If it

is open, then panic!

2 not ¢ Ed Wesly
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35Mw Helium-Neon LASER

Ordering Information

Specifications’ 127-25 127-35

P Specify either Model 127-25 (25 mW) or

Optical Characteristics Mode! 127-35 (35 mW) and identify
Output Power 25 mwW 35 mW voltage requirements.

Wavelength 632.8 nm

Transverse Mode TEM, Warranty .

Polarization Extinction Ratio 500:1 The Model 127 is protected by a one-
Angle of Polarization Horizontal + 5° year warranty. All mechanical, elec-
Beam Diameter @ 1/e? Points 1.25 % 0.10 mm tronic, and optical parts and assemblies,

Beam Divergence
Beam Waist Location

0.66 £ 0.05 mrad
Outer surface of
output mirror

Dynamic Output Parameters
Typical Warm-up Characteristics
(% of Steady State Power)

including plasma tubes, are uncondi-
tionally warranted to be free of defects
in workmanship and materials duringa
12 month period that begins at the time
of shipment. This warranty is in lieu of
all other warranties expressed or im-
plied, and does not cover incidental or

Power at Start-up >75% tial los

Power 1 hr after Start-up >05% consequenti S:

Amplitude Noise, 10 Hz—2 MHz <1% rms Laser Safet

. : y
Amplitude Ripple, 45 Hz—1 kHz <1% rms Spectra-Physics has worked closely
Beam Alignment Parameters with government agencies to promote

Static Alignment the safe use of lasers and has designed
(Refer to Outline Drawing) this product to comply with United

Beam Pointing Tolerance +6 mrad States standards established by the

Beam Position Tolerance +23mm Center for Devices and Radiological
Operating Stability2 Health (CDRH).

Beam Pointin <0.2 mrad

Beam r-‘ositiors\J <0.05 mm The Model 127 incorporates features

Electrical Requirements

for user safety and convenience as
specified for Class Ilib lasers by the

Voltage 90-130/180-260 V ac CDRH. A CDRH warning logotype
Current 1/0.5 A ' similar to that shown appears on each
Frequency 50-60 Hz laser to indicate its CDRH classification

Environment
Operating
Temperature
Reiative Humidity
Nonoperating
Temperature
Relative Humidity

10—50°C (50—122°F)
10—90% noncondensing

-20—60°C (-4—140°F)
5—90% noncondensing

Shipping Weight

17.6 kg/38.8 Ib

1. Specifications subject to change without notice.
2. After 1-hr warm-up at 25 = 3°C

and to certify that the output power of
the laser will not exceed the power level
printed on the logotype.

——————————————

VISIBLE

AND/OR INVISIBLE

LASER RADIATION

AVOID DIRECT EXPOSURE TO BEAM
HELIUM-NEON/ 60 mW
CLASS Iib LASER PRODUCT

This is the only packaged He-Ne laser that is horizontally polarized. It
really doesn't make any difference, since the optics on the HOLOGRAPHIC
STEREOGRAM PRINTER right everything to vertical for the recording of
holograms.

This laser has a large beam to begin with, and coupled with its high
divergence, the undiverged beam when observed at the Printer's Plateholder
is about the size of a dime.

The laser tube is terminated with Brewster Windows, which polarize the
laser beams. The resonating cavity's mirrors are attached to aluminum
plateg which are adjustable to peak the output. Access to them is by
removing the top of the laser housing. This laser is so stable that it has
not been necessary to do this for the past few years.

First Draft 12/30/94 3 EQUIPMENT



SPECTRA-PHYSICS MODEL 127

6,00
152.4
BEAM
42.60 _ ¢
1082.0 o 28 |
BEAM 617
POINTING
+ 6 mrad
O
1.00-32 UN-2B
0.84 130 - I\/7 3270 350 ACCESSORY MOUNTING
213 330 830.6 e
Y ;)
N BEAM
Y O \ POINTING
431 584 +6 r;rad
109.5 inches
Dimensions in
/ A JL } mm
YA 7] p A
/ o /,
10-32 UNC-2B 10-32 UNC-2B
(TILT ADJUSTMENT) MOUNTING HOLES

HARDWARE NOT SUPPLIED RUBBER FEET SUPPLIED

4PLCS

The laser is permanently attached to ThorLabs Stainless Steel Posts. Don't
mess with the laser!

There is a lot of "collateral radiation" coming out of the vent holes on
the top of the Laser. An insulated shroud covers the laser to prevent
fogging of the holographic film during handling.

FOOTNOTES -

*

. Spectra-Physics Lasers, 1330 Terra Bella Avenue, P.O. Box 7013,
Mountgin View, CA 94039-7013, 800-227-8054. _

. First generation He-Ne's were Radio Frequency Excited, and didn't
last very long. Second generation had filaments as the cathode, which
evaporated junk on the Brewster windows; third gemeration lasers such as
these have a big aluminum "cold cathode™ in a side arm, which has long life
but are harder to make than the current fourth generation tubes, which have
the cathode coaxially mounted around the capillary tube wherein the lasing
takes*glace. See the Handout, M-G LHP 171. :

. The only bigger He-Ne's available in the world nowadays come from
NEC Electronics of Japan, in 50 and 70 mW models.

U
BQUIPMENT 4 not ¢ Ed Wesly



BOLEX H-16 MOVIE CAMERA
EXTERIOR VIEW

PLEASE READ THESE INSTRUCTIONS CAREFULLY BEFORE ATTEMPTING TO
OPERATE THE CAMERA. IF YOU DO NOT UNDERSTAND SOMETHING - ASK.

DO NOT FORCE CAMERA PARTS AT ANY TIME AS IT OfTEN LEADS TO COSTLY
AND TIME-CONSUMING REPAIRS!

1.

not
shown

Film Footage Counter. Automatically set on closing
camera. You MUST run camera from "A" to Zero to be sure
of unfogged film for first shot. (ours is broken.)

Motor Disengagement Lever. (Shown in motor engaged
position.)

Motor Wind-up Handle. Winds COUNTER-CLOCKWISE! A good
wind lasts about 30-40 seconds, keep an eye on it and
wind regularly, especially right before an important take.

Frame Counter, in feet and frames. Can be reset. Used
for calculating fades, dissolves, etc.

Hand Crank Spindle, for backwinding film. (Motor
Disengagement Lever 2 MUST be pressed when backwinding.
DON'T EVER USE FORCE!

Variable Shutter Lever should remain in up position for
normal filming.

Single Frame Exposure Lever. Set to "T", Shutter remains
open while Side Release 9 is held on "P".

Camera Running Speed EKnob. 24 frames per second (fps) is
normal for sound film footage. 16 fps is for silent film
running. The Turntable and Holographic Stereographic
Printer @ SAIC prefers the slowest possible rate on this
camera, 12 fps.

Trigger to run Camera Motor.

Side Release. Slide to "P" for single frame, to capture
images off of a video monitor or slide to "M®" to hold in a
steady RUN position while filming Subjects on the
Turotable.

Cable Release screws over the Side Release. You must
decide which mode you will run in "P" or "M" and attach
the Cable Release to push 9 in the proper direction.
Eyepiece. B. Eyepiece Adjustment Knob.

Eyepiece Shutter to prevent light from getting to the
film through the Eyepiece.

First Draft 7/23/85 1 EQUIPMENT
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BOLEX PARTS

10.

11.

12.
13.

14.

15.

16.

17.

i8.

19.
20.

21.

22.

23.

24.

25.
26.
27.

28.

29.

EQUIPMENT

INTERIOR VIEW
Direction of Film Path.

Audible "Clicker”™ Lever. In ON Position as shown, camera
clicks every second at 18 fps.

Film Retaining Arm.

Spindle for Take-up Reel.

Film Guides. Can be swung aside to release film by
pulling up their Locking Pins. Camera Door won't close
unless these are back in place.

Lever to move Loop Formers 17 & 24 into-loading position.
Lever MUST be in position shown on completing loading, or
camera door won't close.

Film Drive Sprocket.

Loop Former for loading. Twin to 24, (Also see 15 and
Special Loading Instructions.)

Film Trimmer. Use to cut film before putting it into the
Auto-Loader.

Dotted Line shows correct film path when loaded.

Trigger Buttom to run Camera Motor.

Pressure Plate Removal Knob. Ideally, TAKE OUT PRESSURE
PLATE AND CLEAN IT AFTER EACH ROLL OF FILM to remove
foreign objects and emulsion buildup. REPLACE IMMEDIATELY
AFTER CLEANING!

Pressure Plate. (See 21 above.) 2Also known as the "Film
Gate".

Pulling the Knob swings Gate open when removing film.

Loop Former for loading. Twin to 17. (Also see 15 and
Special Loading Instructions.)

Film Drive Sprocket.
The other Film Guide.
Spindle for Feed Reel.

Film Reels Flipper-Outer Lever to easily remove Film
Reels.

Not Shown. Ring to open camera is on Removable Side Door,
not illustrated.

2 c Ed Wesly
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WP4.2:\BOL.EX BOLEX INSTRUCTIONS

LOADING THE CAMERA

Wind up motor with Cramnk 3 and lay it on a clean surface. Remove
Camera Door. Under lowered lighting, remove the roll of Film
from its container. Trim the end of the film with the Trimmer,
#18 inside the Camera Body. Close Loop Formers with Lever #15.
Place Film on Feed Spindle, #27 and lead the film onto Sprocket
25, whille pressing Motor Run Button 8. Film will pass through
the sprockets and gate, and emerge from Sprocket 16 ready to be
threaded on to a Take-up Reel which goes on Spindle 13. ALWAYS
PLEASE BE SURE TO LEAVE A TAKE-UP REEL IN THE CAMERA FOR THE NEXT
USER!

Return Loop Formers by using Lever 15 to snap them to their
"clear” position, as in the previous illustration. IMPORTANT:
Once film is completely threaded up, run camera with the door
open and check that loops stay as illustrated with the Dotted
Line, #19 amd that film is winding correctly onto Take-up Reel.
Close Camera Door and lock. If it resists, it is because #14,
#15, or #26 aren't in their proper positions. Run Camera to Zero
Footage and you're ready to shoot!

MISLOADS OR FILM SNARL-UP: Always listen to the Camera. If it
is being noisy something is wrong; maybe the loops are deformed,
or the film is zigzagging around inside the camera instead of
winding up on the Take-up Reel. Open the camera up in a dark
place, (like under a Changing Bag if we had one, or under a
coat) and have an exploratory feel. If something is screwed up,
rip the film (actually quite easy to do!) before the Sprocket
Mechanism, and forward the garbage through. Then you can cut off
the damaged stuff on the Feed Roll and form a new end with the
Trimmer and start all over again. It is a good idea to try
loading the film in normal room lighting with some dud film as a
rehearsal for the real thing.

ADJUSTING THE VIEWFINDER FOCUS TO YOUR EYE: Rotate the Lens
Turret so that no lens is in filming position, or screw a Lens
off. Loosen the Black Ring right behind the Eyepiece, and look
through the Eyepiece with the camera pointed toward a bright
light source. The Shutter is closed, so there is no danger of
fogging the £film, even with the Lens off. Move the Ring With The
Screw On It back and forth until the viewfinder's Groundglass is
in gharp focus. Lock Black Ring into place and the Camera is
adjusted for your eyesight, and may not necessarily work the same
for anyone else. Rotate the Lens Turret so that your selected
objective is at the ready.:

First Draft 7/23/95 3 EQUIPMENT



BOLEX PARTS

LENS POSITIONS AND SETTINGS: Be sure Lens Turret is clicked home
when checking the Lens's focus through the eyepiece. Remember to
close down to proper f/stop when filming. The Filter Holder MUST
be in place otherwise light leaks onto the film.

Usually the 16 to 70mm Angenieux £/2.5 Zoom Lens is on the
camera. Shoot Stereogram Portraits with the lens at 25mm focal
length setting. But focus with the lens at the longest zoom
setting, as its shallow depth of field pops the image in and out
of focus quite dramatically. Then zoom back to the taking focal
length.

Notice that this lens has a shutter release button built into it,
as it is so massive and needs extra support. The lens is
attached to the camera with a retaining ring that is screwed
counter-clockwise (looking at the front of the camera) to remove
the lens. It is sometimes quite difficult to take off, but
please don't use any tools.

The aperture control is off to the side of the lens, over the
shutter release button. The light meter built into the lens is
functional, however, at this writing the the old-style Mercury
battery is unavailable, and there is no contemporary replacement
yet.

FILM SPEED SETTINGS: Because Movie Cameras expose and then
transport film many times a second, the shutter timing is set by
the movie framing rate. At 24 fps the longest the shutter could
possibly be open would be 1/24th of a second. The actual time is
much shorter since time is used up in each cycle by the Film
Claw bringing the next frame into position. At 24 fps, the
normal exposure duration is 1/60, with the transport time taking
1/40th of a second.

However, a Prism Beamsplitter inside the Bolex diverts 1/3rd of
the light from the exit pupil of the lens up into the Viewfinder.
Although soaking up light, it is a mechanically simpler and
therefore more reliable design than having a reflex mirror whip
in and out of position like in a 35mm SLR. Plus the image is
always visible, whether the shutter is open or not. If there is
no eye at the Eyepiece, light can leak from the Eyepiece into the
Film Gate. When doing long exposures for tabletop animations or
exposing from Cathode Ray Tubes, close the Eyepiece with Lever C.

EQUIPMENT 4 c Ed Wesly



WP4.2:\BOL.EX BOLEX INSTRUCTIONS

Table 1 plots the shutter speeds at the various filming rates,
taking into consideration the loss due to the Reflex Viewfinder.
This is important when computing exposures using the Light Meter.
Whenever the framing rate is changed, the f/stop must be changed
too.

TABLE 1: BOLEX EXPOSURE TINE vs. FILNING SPEED
Filming Speed in fps 6 12 18 24 32 48 64

Exposure Time in seconds i/20 1/40 1/60 1/80 1/110 1/160 1/220

Note: 1/40 is the mark inbetween 1/30 and 1/60 on the Holography
Department®'s Sekonic L-398M Studio Deluxe II Light Meter, or
where the 24 on the Cine Scale points to. See the Handout,
OPERATING INSTRUCTIONS FOR THE SEKONIC STUDIO DELUXE II, MODEL L-
398M.

EXPOSURE TIMES WHEN SHOOTING SINGLE FRAMES: When the Side

Release, #9, is slid forward to the "P" for single frame shots,

the Exposure Time is determined by the setting of the Single

Frame Exposure Lever, #6. If Lever 6 is up in the "I" for
Instantaneous position, then the exposure time is 1/40th of a

second. If Lever 6 is down at "T" for Time, then the Shutter is

open as long as the Side Release is held open by hand or Cable
Release. Typically exposures of "one-thousand-one" on up to
"one-thousand-two or four" are necessary for filming off of a Monitors.

First Draft 7/23/95 5 EQUIPMENT
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SEKONIC STUDIO DELUXE II L-398M

The Sekonic Studio Deluxe II L-398M has been one of the Standards
of the Industry for taking measurements for photographic
exposures as it is rugged and easy to use in the moderate to high
light levels encountered in sunlight and brightly lit movie and
photographic sets.

Its light-sensitive detector, a Selenium Cell, is mired in 1950's
technology. It acts as a solar energy cell and generates
current. Therefore the unit doesn't need a battery which could
be dead when you want to use the meter; however it poops out at
the typical ambient room illumination level.

With the Lumisphere in front of the Selenium Cell, the Studio
Deluxe measures the light incident” on the subject, and the meter
gives the proper exposure no matter what the lightness of the
subject may be. When measuring light reflected from the

subject, a reflected light meter will underexpose light subjects
and overexpose dark ones. Incident style light readings give
more accurate exposures, as the subject's reflectivity doesn't
influence the reading.

The price to pay for accuracy is inconvenience, as the incident
metering step requires that the photographer stop the shooting to
stick the meter in front of the subject. Meters built-into
cameras are quicker, but since they are reflected light readings
they are subject to the errors of the reflective sampling. Since
the SAIC Holography Department Bolex doesn't have a built-in
light meter, the Studio Deluxe was chosen since most of the work
done with the Bolex is the shooting of footage for Stereogram
Portraits, a studio exsfcise. Of course, this light meter works
outside for landscapes , see the last page of the Sekonic
instructions.

The Meter should be stored in the Bolex Case with the Camera, in
the special shelf in the Back Lab.

A copy of the complete instructions is stored in a three-ring
binder in the Holography Department's Bookshelf with other
instruction manuals. What follows is an abridged unauthorized
version of the original. \

*. falling onto

** At the moment, a research program is being devised to
calibrate the Studio Deluxe for exposure suggestion off of video

and computer monitors.

First Draft 8/9/95 1 ‘ EQUIPMENT
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WP4.2: \CLEANER.OPT CLEANING OPTICS

OPTICS CLEANING SUPPLIES

The basic rule of cleaning optics is to not have to. Keep
fingers, food, smoke, dust, etc. out of the Laser Area. Clean
only when necessary, like when the optical noise spectrum of
bulls-eyes gets too far out of hand.

New levels of cleanliness are necessary when working with laser
optics, and organic solvents, like acetone and methanol are the
cleaning agents. As their name implies, they dissolve compounds
that have carbon in them, and those are the items most likely to
be on the mirrors and lenses, like fingerprints which are bodily
secretions which are of course organic, smoke, food particles,
wood chips, etc. The dirt goes into solution and is carried away
by the solvent. But the rinsing or mopping action must be
completed before the solvent evaporates, otherwise the
contaminants will be left behind and a second wipe is necessary.

But if the solvent itself has impurities floating around in it,
there will always be a residue deposited, causing noise further
down in the optical path. The figure of merit for the selection
of acetone is the "residue after evaporation", which should be as
low as possible, like fractions of parts per millions. This
stuff will be available from scientific suppliers only, so be
prepared to spend about $25 per litre or more! Don't use this
stuff for cleaning your paintbrushes! The common hardware store
grade will do just fine for the lower levels of cleanliness you
can get by with outside of the Laser Lab.

Here are the optical cleaners that are stored in the optics
cleaner niche in the middle shelf of the big storage area in the
PRINTER ROOM.

APPLICATORS
KODAK LENS CLEANING TISSUE: The standard of the industry for
cleaning optics, as they are soft, lintless, and hold cleaning
liquids well and trap dirt in its fibers to be carried off.

PHOTO-WIPES: These are soft, lint-free paper towels that are
useful for cleaning glass, soft enough even for cleaning
plexiglass, for cleaning holographic film, for dragwiping front
surface mirrors when no Kodak Lens Cleaning Tissue is available,
or just to provide a clean area to lay things on.

Something almost as good but a lot cheaper are Microwaveable
Bounty Paper Towels. The microwaveable style is unbleached paper
and is the softest of all disposable towels.

Q-TIPS or equivalent cotton swabs. The ends will leave lint on
optics sometimes, and plastic sticks will dissolve in acetone, so

First Draft 8/9/92 1 EQUIPMENT



CLEANERS FOR OPTICS A CLEAN BEAM IS A HAPPY BEANM!

they are not the best things to use on laser optics, but the
Holography Department stocks them to clean hard to get mechanical
items, like the Film Gate in the PRINTER.

SOLUTIONS
SPECTROSCOPIC GRADE ACETONE: Pour a little bit from the bottle
into the cap, and use that to pour the acetone onto the surface
to be cleaned. Never put anything into the bottle, as our
acetone has only .000001% residue after evaporation. (One part
per 100 millionm.)

GLASS CLEANER: For cleaning glass, but not plexiglass. Can be
used for cleaning the non-emmlsion side of a holographic plate,
as some ammonia-based solutions can peel the emulsion clean off,

like Laundry Bleach. Spray the cloth, not the glass is the basic
rule for artwork.

PLEXIGLASS CLEANER: For cleaning plexiglass, as well as plain
glass. Use only the softest of cloths, and wipe the finished
artwork only vertically, as horizontal scratches show up worse
than vertical under top-lit replay conditions.

KODAK or EDWAL FILM CLEANER: For cleaning both side of
holographic films and plates, or 1l6mm footage for the printer.
Wet a Photo-Wipe with the stuff liberally, and pass the f£ilm
through it in one direction only to avoid moving the dirt from
one spot to another.

KODAK LENS CLEANER FLUID: is the best thing to use on
microscopes objectives, cylindrical lenses, and of course,
photographic objectives like those in the Stereogram Printer.
DON'T use it on front surface mirrors.

UNIVERSAL PHOTONICS #33 METAL BLOCKING SPRAY is a useful item for
cleaning the large front-surface mirrors. Just spray it om, let
it dry, and peel it off, hopefully taking all the crud with it.
It's not a bad idea to apply it to mirrors that will not be used
for a while as a protective measure.

LAUNDRY BLEACH: Not to be used on optics, but on unholograms;
plates that didn't come out for one reason or another. Simply
soak the dud in a tray of bleach, and watch the emulsion fizz
off! The stripped glass can be used as a cover glass for on that
turned out, painted on as a target, etc.

It can be used on the holographer who has a case of the dreaded

brown pyro fingers. Just remember to use a hand creme after the
Clorox soak to prevent drying of the skin.

EQUIPMENT 2 ¢ Bd Wesly




WP4.2:\CLEANER.OPT

CLEANING OPTICS

THE FINE ART OF DRAG-WIPING .
Drag-wiping is the laser age technique of cleaning op;1cs.
Reprinted below is the straight poop from the professionals,

Coherent Optics Division.

Before proceeding, blow off as much loose crud as possible with
compressed air. The pre-soak of Step 2 is optional except in

extreme cases.

Hard Coatings

For most lasers operating from the UV to near IR, glass or fused silica optics are
used and the coating materials are usually hard refractory oxides. The most common
of these are: Si0,, Ti0,, ZrO,, Al,O,. All of these materials must be evaporated at
very high temperatures using an electron beam gun. Once applied, they are very
durable and usually harder than the substrates themselves. When cleaning hard
coatings or Brewster windows we recommend the following technique:

mm 1. Remove the mirror from the laser in the manner outlined in the instruction
manual.

mm 2. Completely remove all excessive amounts of oil, grease, dirt, heat sink
compound or other contaminants. This may be done by washing in warm soapy water
(use a mild liquid detergent) or acetone (spectrophotometric or electronic grade).
Gently flush the part with the solution, being very careful not to abrade the surface.
Wipe off excess dirt and solution with tissue (white only).

mmm 3. After the above preparatory cleaning (which is not always necessary) the
mirror is ready for the essential final cleaning. For this step we recommend acetone
as the cleansing solvent and the “drop and drag” technique. Always hold the mirror
by the edge or place on a clean work surface.

Hold a piece of lens tissue above the mirror and put a few drops of acetone
on the paper. (Figure 1.)

mmm 4. Lower the lens tissue onto the mirror and pull it across the mirror.
(Figure 2.) Note that the dry part of the tissue helps remove any acetone residue.

mmm 5. Repeat the above step until the mirror is clean. Do not reuse the lens tissue.
Doing this would drag any loose particles back across the surface and possibly
scratch the coating. A clean sheet of lens tissue should be used for each wipe (drag).

Many people recommend ethyl or methyl alcohol in place of acetone in the above
procedure. This is fine if the following precaution is observed: Don't let the drops of
solvent extend across the lens tissue to your fingers. If this happens oil will be drawn
from your fingers and deposited on the mirror surface. In addition, alcohol
evaporates more slowly than acetone and may stain the surface. If the coating
doesn’t look clean repeat steps 3 & 4 and possibly follow with an acetone wipe.

Figure 1

Figure2

Use Kodak Lens Cleaning Tissue for drag-wiping optics, as shown
in the illustration above, or in the case of the camera lenses,

follow the directions below.

How to clean a lens

Careless “cleaning” can spoll the precision of a lens. Too, you can mar the
reflection-reducing coating that's given practically all fine modem lenses.
KODAK Lens Cleaning Paper is your basic lens-care equipment.

Use it, loosely wadded, to brush dust from a lens.

Use it, sheet-wise, to wipe the surface of a lens gently,

with a circular motion.

Tomnmﬁngmwlnb.moldenﬂnpapuwnhatopolmcmm.weha

KODAK Lens Cleaner.

Clean front and back surfaces of a tens only. Never disassembie a compiex lens;

that's a job for specialists.

TakecandmmUnlustlnyandean.ﬂwycamotglnmﬂneﬂsp

dehll.tboundlﬂoﬂedeolamhanaﬂghtboxpodlp
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There are three numbering systems for drill bits,

FRACTIONAL SIZES, which is self-expianatory, (unless you
are from a metric-speaking country); AMERICAN WIRE
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SOURCES

BOOKS
DOVER PUBLICATIONS
11 EAST 2nd STREET
MINEOLA, NY 11501

JOHN WILEY & SONS
605 THIRD AVENUE
NEW YORK, NY 10158-0012

LINDSAY PUBLICATIONS
P.O. BOX 12

A PHOTOGRAPHERS PLACE
P.O. BOX 274, PRINCE STREET
NEW YORK, NY 10012

ACADEMIC PRESS
1250 SIXTH AVENUE
SAN DIEGO, CA 92101-9665

INFORMATION UNLIMITED
BOX 716

BRADLEY, IL 60915-0012 AMHERST, NH 03031
603-673-4730
CAMERA REPAIR (Bolex)
SWISS PRO
38 West 32nd Street
New York, NY 10001
212-695-3861
CHEMICALS
PHOTOGRAPHERS' FORMULARY CITY CHEMICAL
P.O0. Box 5105 132 West 22nd Street
Missoula, MT 59806-5105 New York, NY 10011

800-925-5255

TECH-CHEM
P.O. BOX 956
Westmont, IL 60559

212-929-2723

TRI-ESS SCIENCES INC.
1020 WEST CHESTNUT ST.
URBANK, CA 91506
818-247-6910

CLEAN ROOMS

LIBERTY INDUSTRIES, INC.
133 COMMERCE STREET
EAST BERLIN, CT 06023

800-828-5656

FRAMES

AMERICAN FRAME CORPORATION
1340 TOMAHAWK DRIVE
MAUMEE, OH 43537
800-537-0944

LIGHT IMPRESSIONS

439 MONROE STREET
ROCHESTER, NY 14607-3717
800-828-6216



HOLOGRAPHIC FILM AND PLATES

KEYSTONE SCIENTIFIC
P.O. BOX 22
Thorndale, PA 19372
215-384-8092

ALPHA PHOTO PRODUCTS
985 Third Street

Box 23955

Oakland, CA 94623-9930
510-893-1436

HOLOGRAPHY JOURNALS

HOLOGRAPHY NEWS
6560B Bayaud Avenue
Denver, CO, 80224
303-333-6810

THE HOLO-GRAM

P.O. Box 9035
Allentown, PA 18105
215-434-8236

HOLOGRAPHICS INTERNATIONAL

Back issues % SPIE

holosphere
c/o MIT MUSEUM
Cambridge, MASS

L.A.S.E.R. NEWS
P.0O. Box 24-153
San Francisco,
707-778-1497

CA 94124

HOLOGRAPHY GALLERIES

ART, SCIENCE AND TECHNOLOGY
INSTITUTE

2018 R Street, N.W.
Washington, D.C. 20009
202-667-6322

BARTLETT AND COMPANY
5 South Wabash Avenue
312-782-7224

LIGHTWAVES GALLERY
North Pier Terminal
435 E. Illinois Street
Chicago, IL 60611
312-321-1123

JEWELRY EQUIPMENT

INTERNATIONAL IMPORTING &
NOVELTY CO

17 North State St.
Chicago, IL 60602
312-332-0061

LASERS, ARGON

COHERENT, INC.

3210 Porter Drive
Palo Alto. CA 94304
800-527-3786

LEXEL LASER, INC.
48503 Milmont Drive
Fremont, CA 94538
415-770-0800

LASERS,
LiCONix
3281 Scott Blvd.
Santa Clara, CA 95052
408-496-0300

SPECTRA-PHYSICS

Laser Products Division
1250 West Middlefield Road
Mountain View, CA 94042
415-961-2550

ION LASER TECHNOLOGY
2525 Jimmy Doolittle Drive
Salt Lake City, UT

HELIUM CADMIUM
OMNICHROME
13620 5th St.
Chino, CA 91710
714-627-1594




LASERS, HELIUM-NEON

MELLES GRIOT

1770 Kettering Road
Irvine, CA 92714
714-261-5600

METROLOGIC INSTRUMENTS, INC.
P.O. Box 307

143 Harding Avenue

Bellmawr, NJ 08031
609-933-0100

AEROTECH, INC.

101 Zeta Drive
Pittsburgh, PA 15238
412-963-7470

JODON, INC.

62 Enterprise Drive
Ann Arbor, MI 48103
313-761-4044

PMS ELECTRO-OPTICS
1855 South 57th Court
Boulder, CO 80301
303-443-7100

UNIPHASE CORPORATION
163 Baypointe Parkway
San Jose, CA 95134
408-433-3838

LASERS, RUBY

LUMONICS LTD

Cosford Ln., Swift Valley
Rugby, Warwickshire
2V11QN UK

LASERS, SURPLUS

MWK INDUSTRIES
1269 W. Pomona
Corona, CA 91720
800-356-7714

MIDWEST LASER PRODUCTS
P.O. BOX 2187
Bridgeview, IL 60045
708-403-6984

EL DON ENGINEERING
P.0.BOX M1577
Ann Arbor, MI 48106
313-973-0330

LASER LIGHT
CERNAN EARTH AND SPACE CENTER

TRITON COLLEGE

2000 Fifth Avenue
River Grove, IL 60171
708-456-5815

HOLO-SPECTRA

7742-B Gloria Avenue
VAN NUYS, CA 91406
818-994-2577

LASER RESALE, INC.
54 Balcom Rd4
Sudbury, MA 01776
617-443-8484

FORT APACHE

31902 Hayman Street
Hayward, CA 94544
510-429-1060

SHOWS

AURA TECHNOLOGIES

775 West Jackson Boulevard
Chicago, IL

312-466-0181



LASER TRADE JOURNALS

LASERS & OPTRONICS

GORDON PUBLICATIONS INC.
P.O. BOX 650

MORRIS PLAINS, NJ 07950-0650

PHOTONICS SPECTRA

Laurin Publishing Company
P.O. Box 4949
Pittsfield, Mass.
413-499-0514

01202

LASER FOCUS WORLD

PennWell Publishing Company
1421 S. Sheridan

Tulsa, OK 74112
918-831-9401

MACHINE TOOLS

ENCO MANUFACTURING COMPANY
5000 W. BLOOMINGDALE AVENUE
CHICAGO, IL 60639
800-442-3626

WARSHAWSKY & COMPANY
(J. C. WHITNEY)

1916 So. STATE STREET
CHICAGO, IL 60616

MAJOR OPTICAL MANUFACTURERS

MELLES GRIOT

1770 Kettering Road
Irvine, CA 92714
714-261-5600

NEWPORT CORPORATION

P.O. BOX 8020

18235 Mt. Baldy Circle
Fountain Valley, CA 92728-8020
714-963-9811

JODON, INC.

62 Enterprise Drive
Ann Arbor, MI 48103
313-761-4044

EALING ELECTRO-OPTICS,
89 Doug Brown Way
Holliston, MA 01746
508-429-8370

INC.

MAYER BARS
R.D. SPECIALTY
P.O. BOX 206
WEBSTER, NY 14580
716-265-0220
PLASTERWARE

ORLANDI STATUARY, INC.
2341 West Wabansia Avenue
Chicago, IL

312-489-0303

PHOTO-PLATE
EMPAK
1501 Park Road
Chanhassen, MN 55317
612-474-5282

INDUSTRIAL REVOLUTION

856 West Belmont Avenue
Chicago, IL 60657
312-752-7837

BOXES

FLUOROWARE

102 Jonathan Boulevard North

Chaska, MN 55318
612-448-3131



PHOTO-RESIST PLATES

BASIC MICRO-ELECTRONICS
P.O. BOX 12335

1121 Silver Beach Road
Lake Park, FL 33403

TOWNES LABORATORIES
ONE US HIGHWAY 206
SOMERVILLE, NJ 08876
201-722-9500

PRECISION PINHOLES

OPTIMATION

BURR-FREE MICRO-HOLE DIVISION

8025 South Willow Street
Building 1, Suite 101
Manchestexr, NH 03103
603-623-2800

AIN PLASTICS of ILLINOIS

1704 North Milwaukee Avenue

Chicago, IL 60647
800-544-0597

CRAFTECH

P.0. BOX 1021
Hudson, NY 12534
800-833-5130

EAGER PLASTICS

3701 South Halsted Avenue

Chicago, IL 60609
312-927-3484

PLASTIC

THE CASTOGLAS COMPANY
P.O. BOX 391
WOODSTOCK, IL 60098
815-338-4670

FOMEBORDS

2211 North Elston Avenue
Chicago, IL 60614
312-278-9200 or
800-362-6267

PROFESSIONAL SOCIETIES

SPIE - Society of Photo-Optical
Instrumentation Engineers

P.O. BOX 10
BELLINGHAM, WA 98227
206-676-3290

OSA - OPTICAL SOCIETY OF

AMERICA

1816 Jefferson Place NW

Washington, D.C. 20036

RADIO STATIONS

WNUR 89.3 FM
1900 N. Sheridan Road
Evanston, IL
708-866-WNUR

WZRD 88.3 FM

5500 N. St. Louis Avenue
Chicago, IL 60625
312-583-4780



SCIENTIFIC SUPPLY HOUSES

LAB SAFETY SUPPLY, INC.
P.O. BOX 1368

JANESVILLE, WI 53547-1368
800-356-0783

FISHER SCIENTIFIC

1600 WEST GLENLAKE AVE.
ITASCA, IL 60143
800-331-7341

MARKSON

10201 S. 51st STREET
PHOENIX, AZ 85044
800-528-5114

USABLE MATERIALS

1434 North Western Avenue

Chicago, IL 60622
312-752-7837

VWR Scientific
P.O.BOX 66929
O'Hare AMF
CHICAGO, IL 60666
800-932-5000

PASCO SCIENTIFIC
10101 FOOTHILLS BLVD.
P.O. BOX 619011
ROSEVILLE, CA 95661
916-786-3800

SCRAP METAL

SPRAYS, ANTI-HALATION

UNIVERSAL PHOTONICS
415 WEST JOHN STREET
HICKSVILLE, NY 11801

STAINED GLASS SUPPLIES

LARRY ZGODA STUDIO
415 West North Avenue
Chicago, IL 60610
312-943-9978

STEREO PHOTOGRAPHY SUPPLIES

REEL 3-D ENTERPRISES, INC.

P.O. BOX 2368
CULVER CITY, CA 90231
213-837-2368

AMERICAN 3-D CORPORATION

15 CACTUS GARDEN DRIVE

HENDERSON, NV 89014

SURPLUS ANYTHING

AMERICAN SCIENCE CENTER
5700 NORTHWEST HIGHWAY
CHICAGO, IL
312-763-0313

HARRISON SUPPLY
260 SOUTH MILWAUKEE AVE.
Wheeling, IL

708-537-0255

SURPLUS PHOTOGRAPHIC SUPPLIES

DARKROOM AIDS COMPANY
3449 North Lincoln Avenue
Chicago, IL 60657
312-248-4301

DAVID PHILLIPS
1230 West Washington Blvd.

Chicago, IL 60607
312-733-2184



SURPLUS TOYS

ARCHIE McPHEE & COMPANY
BOX 30852

SEATTLE, WA 98103
206-547-2467

CONSTRUCTIVE PLAYTHINGS
5314 W. LINCOLN AVENUE
SKOKIE, IL

708-675-5900

UNCLE FUN

1338 West Belmont
Chicago, IL 60657
312-477-8223

SURPLUS ELECTRONICS

H&R CORPORATION

401 EAST ERIE AVENUE
PHILADELPHIA, PA 19134-1187
800-848-8001

R&D ELECTRONIC SUPPLY
100 E. Orangethorpe Ave.
Anaheim, CA 92801
714-773-0240

"Nuts and Volts Magazine"

DESIGN CRAFT

7227 North Oak Park Ave.
Niles, IL 60648
708-887-1450

MARLIN P. JONES & ASSOC.
P.O. BOX 12685

Lake Park, FL 33403-0685
407-848-8236

C&H SALES

2716 E. Colorado Blvd.
Pasadena, CA 91107
818-796-2628



