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CHAPTER ONM=A
SAFETY PRECAUTIONS

The *‘Safeguards™ statement reproduced below is in
accordance with Underwriters Laboratories *'Standard for
Safety, UL 122, Photopraphic Equipment. ™

IMPORTANT
SAFETY INSTRUCTIONS

When using your photopraphic sgquipment, basic safeey
precawtions should always be followed, ineluding the follo-
wing:

L.
i

10.

12,
13.

Fead and understand all instructions befare using,

Close supervision §s necessary when any appliance is
used by or near children. Do not leave appliance unat-
tended while m use.

. Care mmst be taken as burns can occur from touching

hot parts.

. Do not operate appliance with a damaped cord or if the

appliance has been dropped of damaged—umtil it has
been examined by a qualified serviceman,

. Positico the cord so that it will oot be ripped over,

pulled, or contact bot surfaces.

. If an extension cord is necessary, a cord with a current

rating at least equal 1o that of the appliance shemld be
used. Cordg rated for less amperage than the appliancs
may overbeat

. Always unplog appliance from electrical outlet before

cleaning and servicing and when mot in use. Mever
vank cord to pull plug from outlet. Grasp plog and pull
i disconnect.

« Let appliance cool completely before patting avay.

Loop cord loosely around appliance when storing.

. To reduoce the risk of electric shock, do not immerse

this appliance in water or other liguids,

To avoid electric shock hazand, do not disassemble this
appliance, but fake it t0 a qualified serviceman when
s0me service or repair work is required. Incospect
reassembly can  cause electric  shock when the
appliance is used subsequently,

The use of an accessory attachment not recommended
by the manufacturer may canse a rsk of fire, electric
shock, or injury (0 persons.

Connect thiz appliance 10 4 groundad outlet.
Discoonect this unit from its soarce of supply before
replacing the projection lamp.

DONOT OPEN THE CONTROL BOX

There are no nser-serviceshle parts inside.
LETHAL HIGH VOLTAGE EXISTS
INSIDE THE CONTROL BOX AND

INSIDE THE COLOR HEAD

THE "HEAD™ HAS BEEM DESIGNED 50 THAT
THERE 13 NO OPERATOR DANGER WHEN
FOLLOWING THE FROCEDURES FOR
REFLACING THE FOCUS AND EXPOSURE TUBES
OR WHEN CHANGING THE DIFFUSION
CHAMBERS FROM THE 4=5 MODEL TO THE
35mm MODEL

TARE CARE THAT THE CABIES BETWEEN
THE CONTROL BOX AND THE "HEAD"
D0 NOT BECOME TANGLED AND DAMAGED
WHEN RAISING OR LOWERING THE ENLARGER
Ome of these cahles iz a fiber-oplic cable that can be

pﬂrmmmﬂ}rih:nlgdil:itiubnltdurph.mnd*m
pinched.

IT IS NORMAL FOR THE COOLING FINS ON THE
"HEAD" TO BE WARM WHEN BEING USED. THEY
SHOULD NOT EECOME HOT

If the cooling fins become s hot that it is meomfortahle
to keep your finger tips on them DISCOWTINUE USE
UNTIL THE FINS HAVE COOLED (see Technical
Referepee Mannal, Chapter TR-L, "Color Head
Otperating Temperature” for move details).

IT IS NORMAI. FOR THE CONTROL BOX TO BE
WARM ON THE BEAR-BOTTOM AT ALL TIMES
EVEN WHEN THE POWER SWITCH HAS BEEN
TURMED “OFF". IT SHOULD MNEVER BECOME
HOT (see Technical Reference Manual, Chapter TH-L,
"Controller Operating Temperature”  for mors details).

SAVE THESE INSTRUCTIONS

Copyrighted Underwriters Laboratories, “Standard for Safety, UL 122, Photographic Equipment®
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CHARTER

OME

INTRODUCTION

Congratulations on your purchase of the Beseler
45A Enlarger Light Source. This precision light
sOuTCE represents the state-of-the-ant in microcom-
puter applications to the darkroom.

Incorporating pulsed Xenon flashtubes and selec-
tive color filters, the Beseler 45A operates at high
frequencies, sequentially exposing the RED,
GREEN and BLUE layers of color emulsions, On-
board gensors simultanecusly monitor light output
and update the system to produce consistent results,
print after print.

Total system performance is optimized through
separation of the basic components info two mod-
ules - a compact, light weight, convection-cocled
Mumination Assembly (Color Head) and a micro-
processor based, Controller providing keyed imput
and Liquid Crystal Display (LCD) read-out. Multi-
colored LCD indicators, in conjunction with key-
board command of functions, offer a degree of im-
age control and flexibility never before possible.

Simplified programming and automatic self-setting
analyzation functions offer operational speed that is
unmatched.

Additional convenience features include five non-
volatile memory channels, fifteen-point mult-
measurement averaging circuitry and a pro-
grammable color exposure ring-around sequence
that antomatically directs you to the perfect print.

The Beseler 45A is simple to operate. However, he-
canse it is 50 advanced and 5o different from eadier
printing systems, we strongly recommend that you
thoroughly read the instruction manual to fully ac-
quaint yourself with the system and leam to take
advantage of its many capabilities.

This Owner's Manual has heen divided into several
sections that are intended to help make it easy for
you to find the specific information that you need.
Conscult the CONTENTS in the front of the manual
for specific chapters that you're interested in read-
ing. Consult the INDEX in the back of this manual
for locating references to specific words, proce-
dures or subjects,

Chapier OM-C, Page 3



PRINCIPAL PARTS AND CONTROLS

Figure A ILLUMINATION ASSEMBLY
* Mounting Collar——m

Flashtube Access Cover

CONTRDLLER
Power Switch

Power Indicator T
Color Wheel M
Power Cord . - /

Probe Aperture

5, Analyzer Probe
Control Panel W&

Frobe Receptacle

Analyzer Probe Plug

Fuse Holder

Footswitch Receptacle
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PRINCIPAL PARTS AND CONTROLS
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PRINCIPAL PARTS AND CONTROLS

Figure C Memory channgl/ring-around number

LH = memory channe? indicator
* = ring=around indicator
Print-mode indicator
R = all colors mode
A L = all colors - long exposure made
R = red separation mode

Film-type indicator G = green separation mode

N = color negative B = blue separation mode

P = color positive

B-W= black-and-white negative

| ] I 'i‘ z:i.%

R I = x|

\C

HMN

i%
t 4IIIIIIP

Color indicators

Data displa
Exposure data in "data" mode
Reference color data in "memory® mode
Adjustment data in "ring-around" mode
Amount of exposure left {in %) during
exposure
Flashtube replacement indicator:
L1 : Replace both red flashtubes
£¢ : Replace both green flashtubes
{3 : Replace blue flashtube
LY : Replace focus flashtube

Chapter OM-C, Page 6
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CHAPTER OM-D

INSTALLATION

INSTALLATION ON A BESELER
45 SERTES ENLARGER

1. If your enlarger i= equipped with & Resistmol
#opessory, unplug it, as it cannot be wed m conunction
with the Beselar 454,

2. Unplg the Condenser lamphouse power
cord and remove the lamphouse/condenser assembly by
pulling forward on the support stage latches (see Figure
D) and lifting the assembly clear of the enlarger. Store
the assembly in a safe, dust-free place.

3. Place the Beseler 454 TNumination
Assembly on the enlarger so that the mounting collar
shides into the opening in the support stage.

Figure D

4) Once the Bescler 45A [Hurmnination
Assembly is sitting squerely on the enlarger, lock it in
place by pushing back on the latches,

5) The electronic circuitry in the Bescler 454
is, intermally, voliage stabilized. The power cord cim be
plugged imto the comvenience outlet on the enlarger
motor box or directly to & suitshle groundsd wall ontlet
of the proper voltage. A separate, dedicated power
circuit is not necessary,

The electronic circuitry in the Beseler 454 is
ﬁhﬂ,mmnﬂg,mrﬁm&qnmqmﬂm
that might be on the main power line. However, since
the unit is vulnerable to loosing its memory from RF

INSTRUCTIONS

noise, you should be alert to the potential for this
occurrence. If memory loss beging o occur, your umit
may need addiions] noise filtration. This can be easily
provided by any one of the various noise filiers sold for
mwe with home computers, Do not confuse “noize
filtmtion®™ with “"surge protection”. While all noise flers
provide surge protection, surpe  protectors, by
themselves, never provide noise filtration.

&) The connecting cable betwesn the Beseler
454 Ilumination Assembly and the Controller should be
arranged so that the emlarger can travel through its
complete rmnge unrestricted, This cable contains a fiber
optic light guide which can be permanently damaged if it
is bent sharply or otherwise crushed or "kinked”,

T) Insert the Anslyzer Probe Plug imto the
regeplacle on the fromt of the Controller, Ses Fipume E.

Figure E

) If an optional footswitch (Beseler Catalog
#8179) is being used, it should be pligged into the
gpocial three-pm socket om the back of the Controller.
Once installed, the footewitch duplicates the funetion of
the EXPOSURE key, and can be used interchangeably
with the key.

o) Beseler 45 Series enlargers that were
originally sold with condenser lamphouses have a
Negative Size Scale attached to the right-rear of the
lower jaw of the upper bellows assembly. This scale is
useful when working with the condenser lamphouse and

Chapter OM-D, Page 7



varions negative formats, The Negative Size Scale is
now packed with the condenser head, which i sold
separately.

The Beseler 454 HMlumination Assembly is a diffusion
light source. In order to maintain even illumination edpe
to edge on the negative, the illuminating sorface must be
24 close to the negative stage as possible.

In the case of the Beseler 45M Series enlargers, opening
the opper bellows causes the negative stage to move
lower towards the easel, and away from the lisht source.

In the case of the Beseler 45V Series enlarger, opening
the upper bellows couses the light soorce fo move
upward away from the negative stage, leaving the

In both instances it is necessary to move the light source
as close to the negative stage as possible to assure even,
uniform coverage of the full 4x5 area of the negative
stage. If the light source is not in the comrect position a
docrease in light output will be noticeable, as well as,
vignetting of the corners of the 4x5 negative area,

INSTALLATION ON AN OMEGA
D-SERIES ENLARGER

1. Remove the two screws from each side of
the Beseler 45A [llumination Assembly.

Z Insert the screws through the two lower holes
in the Adapter Brackets (included) and thread them into
the sides of the Beseler 45A Tlunination Assembly. Do
not tighten them completely.

NOTE: The Adapler Brackets should be
criented with the group of four holes facing up and the
twao lower holes fowards the front,

Figure F

OHEGA e 3,0-4,
05,06 D she

3. If you are replacing & condenser head on
your Omega, attach the Beseler 454 to the lifting levers
using the four knurled screws plos the supplisd washers
and hex nots. The washers are positioned on the outside
of the brackets and the nuts on the inside. Omega D2, D3
ind D4 levers attach to the forward pair of vertical
mounting holes; DS and D6 levers attach to the rear padr.

4, If you are replacing a colorhead om your
Canega D2, D3, DS or DE, you will require 2 Mounting
Lever Kit (Omega Catalog #429-110, order directly from
Omega Intemational Imc., 1900 Hanover Pike,
Hampstead, MD 21074, 301-374-6766. Follow the
mstroctions and aftach the Bescler 45A in place of the
condenser bead.

NOTE: The D3 lifting lever should mot be
confined by the lever guard.

3. After the head is properly mounted and
Brackets to the Beseler 45A Illumination Assembly.

6. Read "Tnstallstion on a Besaler 45 Sarjes

Enlarger”, paragraphs 5., 6., 7., and 8, above. They apply
to this type of installation also,

INSTALLATION ON OTHER ENLARGERS

1. The Beseler 45A Tlumination Assembly can
be successfully mounted on a Beseler 23C enlurper.
Chder Catalog #8273, Custom Adapter Kit and follow
the directions. Use of the 35mm Mixing Chamber is not

Chapter OM-D, Page 8



recommended when the Beseler 454 has been mounted
oa the 23C enlarger.

2. It s possible that the Beseler 45A
Mumination Assembly can be successfully mounted on
other brands of enlarpers, however there are no other
Adapter Kits available at this time.

3. Read "Installation on a Bescler 45 Series
Enlurges”, pamagraphs 5., 6., 7., and 8. above. They
apply to these types of nstallation also,

INITIAL SETUP

Onee the Beseler 454 s plugged into line voltage, its
memory backup is enespized. The backup system
prevents loss of program dats that might be stored in one
of the five memory chamnels as well a5 the cument
prioting data, in the event of any power line intermaption.
The backup system will prevent the loss of this data for
up to severil weeks.

When ever the unit is switched "on® the printing data
that was last used will, again, be displayed in the LCD.
If the system display does pot illuminate within ten
saconds of the first time it &= med on, then press the
mset button. This button is between the PRINT MODE
and FOCUS keys and i recessed so that a pen or other
pointed object must be used when pressing it

CAUTION: Pressing the re-set bution will cause a
loss of all data presently stored in memory.

If the flashiube replacement indicator is displayed (C1,
C2, C3, or C4 in the center if the LCD), press the
DATAM key to clear the display after replacement of
the corresponding flashtube.

The Beseler 45A should be left plugped in at all
times.

NOTE: Due w the backup system and the gencral
operating characteristics of the unit, the bottom of the
Contmoller will be warm o the touch at all Gmes, even
when the power switch has been tomed “off", since there
will always be a trickle of power left "on” to supply the
backup system. This is perfectly normal operation.

Chapter OM-D, Page 3



OVHE
FAST START

PRINTING COLOR NEGATIVES

ENTER FROPER CONTROLLER SETTINGS
1) POWER Switch "ON"

2) Use FILM TYPE key and PRINT MODE
key to select “N* (for color Megative) and "A" (for All
colors, pormal mode) in LOD

3) Use centered, blus-colored key labeled
COLOR to select

M A,
it i " CH
(NERE L L
L [e~5]

Use twin, blus-colored keye labeled COLOR to ember
== e

= -

d) Use centered, bloe-colored key lubeled
COLOE to select

R

Use twin, blue-colored keys lnbeled COLOR to enter
85"

) Use centered, blus-colored key Isbeled
COLOR to select

Use twin, blue-colored keys labeled COLOR to enter
..mﬂ

6) The LCD will then look like this®:

M A
(i CH
(WA

il

/

ADJUST ENLARGER MAGNIFICATION

1) Adiust magnification, and select the
mmmgwymanumm
what ever negative that you are using. For
example, if you are using a 35mm negative, use a S0mm

lene, and raice the enlurper bead as needed. Set the lens
for £-5.6.

2} Use the FOCUS key to tum the focus light
"on” and "off”, 50 that you can focus and compose fhe
image on the easel.

MAEKE EXPOSURE

I} Place a sheet of un-exposed color negative
{Type EP-2 or B.A-) printing paper in the eassl

2) Use the key labeled EXPOSURE to make the
EXposITe.

3) Process the exposed paper.

DENSITY ADJUSTMENT

1) Examine the print. If it iz (oo DARK, reduce
the amount of all three color channels equally. If it is too
LIGHT, incresise the amount of all three color channels
eqqually. 15 mnite added to all three color channels will
INCREASE the density by 12 f-stop,

COLOR ADJUSTMENT
?ﬁe COwverall Color

Correctlion Heeded
Balance |5:

Too AED INCREASE RED
Too GREEN INCREASE GREEN
Too BLUE INCREASE BLUE
Too CYAN DECREASE RED
Too MAGENTA, DECREASE GREEN
Too YELLOW DECREASE BLUE

Chapter OM-E, Page 10



ERINTING COLOR SLIDES

ENTER FROFER CONTROLLER SETTINGS
1} POWER Switch "ON"

2) Use FILM TYPE key and FRINT MODE
key to select "P® (for Positive) and "A" (for All colors,
normal mode) in LCD

3) Usz cemtered, hluscolored key lobeled
OCOLOR to select

P A
Y] i CH
(] Ll

1]
[e~rl
y_;;mmma;ammmmm

4y Use centered, hinscolored key lohelad
COLOR to splect

F'n A g
ri i
5Lr EL; E '
=)

Use twin, blue-colored keys labeled COLOR to enter
II{ml

5) Use centered, blos-colored key labeled
COLOR to salect

A
CH

]
[ ~elg

E:J:mmin, bhue-colored keys labeled COLOR to enter

[

Ll
=3
b

6) The LCD will thea look like this®:

P A ot

S0 S0 Bd -'
S e =

ADJUST ENLARGER MAGNIFICATION
what ever nepative formaet that yoo em using. For
example, if you are using a 35mm negative, use a Shnm

leme, and raizs the enlarper head as neaded. Set the lens
for £5.5.

2) Use the FOCUS key to tum the focus hight
"on” and “off”, so that you con focus and compose the
image on the epsel,

MAKE EXPOSURE

1) Place a sheet of un-exposed color positive
(Type "R") printing paper in the easel.

2) Use the key labeled EXPOSURE to make the
EXPOSLTE.

3) Process the exposed paper.

DENSITY ADJUSTMENT
1} Examine the print. If it &8 too DARE,
increass the amomnt of all theea eolor channsls equally,

If it is too LIGHT, rednce the amount of all thres
channels equally. 15 wmits sdded to all three color

channels will REDUCE the density by 142 fstop.

COLOR ADJUSTMENT

H tha Cwerall Color Correction Heeded
Balance |3;
Too RED DECREASE RED
Too GREEN DECREASE GREEM
Toa BLUE DECREASE BLUE
Too CYAMN INCREASE RED
Too MAGENTA INCREASE GREEM
Too YELLOW INCREASE BLUE

Chapter OM-E, Page 11



ERINTING B&W NEGATIVES

ENTER FROPER CONTROLLER SETTINGS

1) POWER Switch "ON"

2) Use FILM TYPE key and PRINT MODE
key o select *BW™ (for Black & White negarive) and
*A" (for All colors, normal mode) in LCD

3y The first color chionel will not be

B-W A o
g
~c I v~ Il [

4) Use centered, bloe-colomed key labeled
COLOR to select

B-W B
i i a ] CH 4
RER T N '

L [~

Use twin, bhus-colored keys labeled COLOR to enter
Illml

5) Use centered, bloe-colomed key labeled
COLOR to select

B-W A
i CH

i
R

H%'nmt?'ln, blus-colored keys labeled COLOR (o enter

23
L

&) The LCD will then look like this*:

ADJUST ENLARGER MAGMNIFICATION

1) Adjust mapnification, and select the
appropriate lens for approximately an 8x10 imape from
what ever pegative format that you are using. For
example, if Vou sre using o 35mm negative, use a S0mm
lens, and ruise the enlarper head as needed. Set the lens
for £-5.6.

2) Use the FOCTIS key to um the focus lighi
"on” and "off”, so that you can focus and compose the
Imege oo the casel.

MAKE EXPOSURE

1} Place a sheet of un-exposed black & white
printing paper m the easal,

2) Use the key labeled EXPOSURE to make the
ERpOsUTS,

3} Process the exposed paper.

DENSITY ADJUSTMENT

1) Examine the print. If it is too DARE, reduce
the amount of both GREEN & BLUE , If it is too
LIGHT, incresse the amount of both GREEN & ELUE
equally. 15 units sdded to BOTH color channels will

INCREASE the density by 1/2 f-stop,
CONTRAST ADJUSTMENT
GRADED PAFPERS
1} Examing the print. If it @ boo low n contrast,

salect & higher grade of paper. If it is to high in contrast,
select m lower grade of paper.

VARIABLE CONTRAST PAPERS

if the Owerall Cormection Neadad
Contrast Is:
Toa HIGH DECREASE BLUE
andfar
INCREASE GREEMN
Too LOW DECREASE GREEM
andior
INCREASE BLLUE
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CHAPTER OM-F
GENERAL INFORMATION
PRINTING WITH THE BESELER 45A

Beseler 45A CALIBRATION

The Bescler 45A has been calibrated to match the units
of messurement that are used by Eodak for their
Whratten Filters. This system of calibration makes it easy
for the operator to make color and density corrections,
since the Beseler 45A°s calibration is compatible with
the technical information published by Kodak and other

COLOR:
1 unit onany channal = 1 CC of color

COLOR. DEMSITY:
30 units on each of all 3 channeiz = 1 I-atop

B&EW DEMNSITY:
30 unlts on both GREEMN & BLUE channels=1 f-atop

ADDITIVE COLOR PRINTING
IN GENERAL

GENERAL INFORMATION

The Beseler 45A is an "additive® enlarger. That means
that it creates three specific colors of light; RED,
GREEN and BLUE. Some amount of all thres coloms
must be present in order for & full color image to be
created. All current color emulsions - positive and
negative - film aond paper - from all kmown
munufacturers - can be successfully exposed with the
Beseler 45A.

Each of the three colos is individually controlled by
keying nto the CONTROLLER the exact AMOUNT of
each color that vou want,

All color printing papers are sensitive to all colors,
Thesefore, although certain, special, safe lights can be
used in certain circumstanees, it is best o handle color
printing papers m fotal darkness to be sure of not
fogging the paper.

COLOR BALANCE

The "color balance” of a printed imege is controlled by
the RELATIONSHIP of the thres, sdditive colors. All
three colors MUST BE USED to produce a full cobor
Crystal Display (LCDY) of the CONTROLLER indicate
the AMOUNT of each color that will be created when
the exposure is mada,

In general photographic terms:

There are three "addifive” colors:
RED) GREEN BLUE

There are three "sobtractive® colors:
CYAN MAGENTA YELLOW

In color photography the three additive colors and the
thrbﬂsuhh‘ldammhnw:ktugoﬂuias pairs” The

pairs are said to be "complimentary.”

» RED & CYAN are complimentary
+ GREEN & MAGENTA are complimentary
+* BLUE & YELLOW ure complimentary

When ever you make a change in one color of an image,
you AUTOMATICALLY make an equal and opposite
change m the pair's other, complimentary, color in the
image. For example, if vou INCREASE RED in an
image, thea CYAN iz DECREASED by an equal
amount. If you DECREASE RED in an image, then
CYAN in INCREASED by an equal amount For
parposes of leaming color printing you can assume that
the other colors are not affected - only the pair of colors
that you kave changed are directly affected.

The numbers that are displayed in the LCD should be
thonght of as representing the additive color - not its
sublrachve counterpart.

For example, think of the first oumber in the display as
ftha rod mamber”. While it is true that any change in this
tiumber does have an effect on the cyan color i the
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mage, do not think of it &z "the cyan number”, It is truly
2 measurement of the red colored light that the unit
produces. The unit doss not and can oot produce cyan
colored light.

The LCD iz laid ont in such o way as to clearly mdicate
just what these pairs of coloms are doing. The number for
esch color channel that is displayed fn the LCD mdicates
how mmch of that particular ADDITIVE color will be
produced duning the exposure.

If an equal amount of all three coloms &5 created -
having equal numbers displayed in each of the three
channels - then the color of the resulting white Haht will
be somewhere around the equivalent of 3400°K. That's
the same ' color of light that i produced by
quartz=halopen bulbs, before it i filtered, in other
enlargerz. It is the color standard that is mannfaciored
inte most of our color printing papers.

PRINTING SLIDES OR
TRANSPARENCIES

When you print slides onfo color positive paper, you
will want to INCREASE the amount of a given color
INCREASE of that same color in the printed image.
Remember the AMOUNT of ADDITIVE color that the
Beseler 45A will produce i= indicated by how largs the
number is that shows in the LCD. There are never any
mumbers displayed that indicate the amount of
subtractive color that is being created, becanse the it
does not create thoss colors.

ERINTING COLOR NEGATIVES

DENSITY CONTROL

When printing color negatives, the proper density level
is psually established first, then the proper color halancs
15 established.

Most enlargers use a "timer" to control the length of
time that the light source is turned "on”, The timer then
becomes the main instrument for controlling the density
of the print.

The Beseler 43A controls the density of the print in a
different manner. It does not use a conventional timer.
Instead, the Beselar 45A attempls to produce all
exposures, of all magnitudes, in approximately T-1.2
seconds. By making all exposures the same length of
time, the phenomens known as “reciprocity faibore®” is

kept to a minimom.

As the Beseler 454 is "asked™ to produce exposures of
larger and larger magnitude, it finally reaches a point
whers ils computer ¢can oo longer produce the total
exposure in 7-1/2 seconds. From that point on, the actal
time required for @t to produce the exposure will
gratually increase in relation to the actual magnitude of
the exposure being produced. This entire matter can be
generally ignored. The exceptions are coversd in some
detail in the TECHNICAL REFERENCE MANUAL.

Diensity control, with the Beseler 454, should not be
thought of in terms of the length of tme of the exposmre.
Father, density control should be thought of in terms of
bow mmch light should be delivered to the printing
ppe

The "density” of & printed image &= controlled by the
AMOUNT of the three, additive, colors that you use. All
three colors MUST BE USED to produce a full color
image. The mumbers that are displayed in the LCD of the
CONTROLLER indicate the AMOUNT of each color
that will be created when the exposure is made,

By adding to - or solacting from - all three color
channels, an EQUAL amount of wmits of color, you will
make & change im ONLY the density of the image. In the
DATA mode you can use the centered, bloe-colored key
labeled COLOR to index into the DEMSITY channel (as
imdicated by the Density Indicator in the far right of the
LCDY), which then allows wou io raise or lower the

When 30 upits of DENSITY are added to or suleracted
from the DENSITY channel, all three color channels are
simultanecusly changed. A 30 unit change in density
represents a one f-stop change in exposure, The Beseler
454 Controller allows precise control of density to
1/30th of an fstop, If critical exposure coptrol is
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required, ¥ 15 recommended that the Beseler 45A
DENSITY mods be used, in place of the lens aperture.

This form of density control holds troe for all types of
printing with the Beseler 45A - B&W, color positive,
color negative, slide duping, internegatives, ete.

For example -

These settings represent an arbitrary
amount of a random color:

150-125-100

To make a cng f-stop changes in

150-125-104, you would either add or
subiract 30 units from all three color channels
by waing the DENSITY channel

If you added 30 mnits to 150-125-100,
you'd get:

180-155-130

which would be MORE light cutput but, of the
SAME color,

If you sublractad 30 units from 150-125-100,
you'd pet:

120- 95- 70

which would be LESS light output but, of the
SAME coler.

If you are printing slides onto color positive paper,
ADDING 30 umits to all three color chanmels will
REDUCE the density of the printed imape and make it
LIGHTER by one Fstop.

If you are printing color nepetives onto color negative
paper, SUBTRACTING 30 units from all threa color
chammels will REDUCE the density of the printed fmage
and make it LIGHTER by one f-stop.

Density control could also be accomplished by
OPENING or CLOSING the enlarger lens by one f-stop.
Haowever, the fstop clicks of most enlarger lenses are
mot calibrated as precisely a5 the Beseler 45A
‘Therefore, there mipht be some slipht differences
produced by the two techniques. It is recommended that
you sat your enlarger lems at some moderately open

position - about one fstop DOWN from its wids open
position -~ and make all of your density corrections with
the electronic color controls of the CONTROLLER.

COLOR CONTROL

When you print color pegatives onto color negative
paper, you will want to DECREASE the amount of a
given color (RED, GREENM, BLUE) in ender ko cause an
INCREASE of that same color in the printed fmage.
Femember the AMOUNT of ADDITIVE color that the
Besaler 45A will prodoce is indicated by how large the
murmber is that shows in the LCD, There are pever any
mumbers displayed that indicate the amount of
subtractive color that 1= bemp created, became the wmit
does not create those coloms.

COLOR NEGATIVE PRINTING
COLOR CONTROL
JEPRINTISTOO:  CHANGE COLOR CHANNEL:
RED INCREASE RED OUTPUT
GREEN INCREASE GREEM OUTPUT
BLUE MCREASE BLUE QUTPUT
CYAN REDUCE RED QUTPUT
MAGENTA REDUCE GREEN OUTPUT
YELLOW REDVCE BLUE OUTPUT

COLOR CONTRAST CONTROL

When printing color negatives, the cootrast of the
finizhed print is commonly controlled by sclecting the
correct contrast grade of color negative printing paper.
Most manufactoers of color negative printing paper
offer o or thres contrast grades.

Tha contract of the image that i recorded onto the color
megative & commonly comtrolled by both the lightmg
and the selection of the specific type of color negative
filen that i3 wsad

While there are other, somewhat obscure, techniques of
manipulating the contrast in both the paper and the
mannal.
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FRINTING B&W
GRADED CONTRAST PAPER

GENERAL INFORMATION

Gmded BEW printing papers mre manufactored in
several contrast grades that can be selected to match the
contrast Jevel of the negative that is being printed. By
selecting the comrect prade of paper for a given negative,
8 pear-pormal contrast lavel can be crested W the
a non-oovmal (oo high or too low) contrast level,

CONTRAST CONTROL

When using "graded” B&W printing paper, the contrast
of the image is controlled by which "grade” of paper you
select o use. Some, further, contrast control can be
provided by the selection of developer that yoo use, the
level of dilotion or concentration, the development
technique, and the tempestere of the solition

Graded BEW papers are sensitive to the colder (blue)
portion of the color spectrum. Almost afl BAW praded
papers are blind to red colored light. Therefore, 2 "red
cafie light” can be used.

The Beseler 454 has a B&W mode in which the RED
color channel is turned off, since it really isn't needed.
Whils you can use all thres color chammels when
exposing B&W papers, switching to the B&W mode
will belp to extend the life of the tubes in the RED
channel, and perhaps, make it a little easier for you to
learn and understand the techniques of B&W printing,

You must be in the B&W mode if you wish to use the
B&W ring-around festwre of the CONTROLLER
However, when printing cnte graded paper, the B&W
ong-around  feature of the Beseler 45A has po
application, since changing the color of light that is
!ﬁn,gusuiwﬂlmthwam:ﬁndunﬂumumnﬂhn
Image

Equal amounts of both the GREEN and BLUE channels
should always be used when printing onto graded B&W
papers.

DENSITY CONTROL

Most enlargers use a "limer” to control the length of time
that the light sowrce i tumed "on™. The timer then
of the prmt.

The Beseler 45A controls the density of the print in a
different manmer. It does not uss & conventional timer,
Instead, the Bescler 45A attempts to produce all
exposwes, of all magnimdes, in approxmately 7-172
seconds. By making all exposures the same length of
turme, the phennmena Imown as “reciprocity failure*® is
kept to 2 minimuom.

As the Beseler 454 in "asked® to produce exposures of
lasger and lirger magnitude, it finally reaches a point
where its computer can no longer poduce the total
exposure in T-1/2 seconds. From that point on, the acmal
time requited for it to produce the exposure will
gradnally increase in relation to the actoal magnitnde of
the exposure bemg prodoced. This entie matter can be
pencrally ignored. The exceptions are covered m some
detail in the TECHNICAL BEFEREMNCE section of this
manual,

Density control, with the Beseler 454, should oot be
thought of in terms of the length of time of the exposure.
Rather, density control shonld be thought of in terms of
bow much light should be delivered to the printing
mpe.

When printing onto graded B&W papers, the deasity of
the image can be contmllad by how moch light strikes
the paper. The larger the numbers are in the L.CD, the
mors light that is produced. The more Tight that strkes
xmﬁhﬁnsww.hdm{dmmmm:wﬂ

By adding to - or subtracting from - both the GREEN
and BLUE color channels, an EQUATL amoumt of units
of color, you will make a changs in ONLY the density of
the image. In tha DATA mods you can use the centered,
blus-colored key labeled COLOR to index into the
DEMNSITY chamme] (a3 mdicated by the Density Indicator
in the far right of the LCD), which then allows you o
mmise or lower the mmnbers of both the BLUE and
GREEN color channals simuoltanecusly, by pressing one
af ths two blue-colored keys labeled COLOR.

When 30 wnits of DENSITY are added to or subtracted
from the DENSITY channel, both the GREEN and

*Reciprocity Fallire " Kes explasation in footnote an OM-F, Page 14
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BLUE color channels are simmitsnesousty changed. A 30
it change in density represents a one f-stop changs n
exposire. The Beseler 454 Controller allows preciss
control of density to 1A0th of an f-stop. If crtical
exposure contml is required, it is recommended that the
Beseler 45A DENSITY mode be used, fn place of the
lens aperture.

For example -

These seftings represent an arbitrary and equal
amount of GREEN & BLUE light:

(B&W Mode) 100-100

To make a one f-stop change in 100-100, you
woitld either add or subtract 30 units from.to
both color channefs,

If you added 30 units to 100-100, yoo'd get:
(B&W Mode) 130-130

which would ba MORE light output but, of the
SAME coler.

If you sublracted 30 unils from 100-100, you'd
Bet

(BE&W Mode) T0- 70

which would be LESS light output but, of the
SAME color.

Density control could al:o be accomplished by
OFENING or CLOSING the enlarger lens by ona Fstop,
However, the fstop clicks of most enlarger lenses are
oot calibrated 25 precissly a5 the Beseler 454
Therefors, there might be some slight differences
produced by the two techmiqnes, It is recommended ihat
you sei your enlarger lems af some moderately open
pogition - about cne f-stop DOWN from its wide open
position - and make all of yoor density comsstions with
the electronic color controls of the CONTROLLER.

PRINTING B&W
VARIABLE CONTRAST PAPER

GENERAL INFORMATION

Vanahle confrast B&W printing papers  ame
manufactored with two different emulsion layers. One
layer is sepsitive io GREEN colored Light and the other
layer &5 sansitive to BLUE colored Lght. By adjusting
the AMOUMNT of one color of light relativie to the other
color, the contrast of the finished B&W mage can be
adjusted. Different brands of variable contrast papers
have slightly different responses to specific amoumts of
GREEN =nd BLUE light.

CONTRAST CONTROL

When using “variable contrast® B&W printing paper, the
contrast of the image is contmolled lsrgely ber the color of
light that is used to exposse the peper. Some, further,
conbrast control can be provided by the selection of
developer that you mss, the level of dilution or
concentration, the development technigue, mnd the
tempernture of the solutions,

The RELATIONSHIP of GREEN to BLUE colored light
establishes the contrast of the image. INCREASING the
amount of GREEN light, relative to the BLUE light, will
LOWER the contrast of the image. INCREASING the
amount of BLUE light relative to the GREEN light will
INCREASE the contrast of the image.

Depending on (he specific brand of varnable contrast
paper (and to a lesser extent, the brandiechniqus of
development used), EQUAL amounts of both GREEN
@nd BLUE colomd light will generslly produce a
neer-pormal confrast grade from s pear-pommal BSW
nagative.

Eodak identifies a "normal” contrast grade os Grads £,
They further establish as "standard® contrast grades, the
12 steps betwesn numbered prades. Most bramwis of
variable contrast paper &re capable of creating a ranpge of
contrast levels from "0° through °5°. This concept of
grade Mentification is the same a9 that which is used for
"graded” papers.

Yoo must be in the B&W mode il you wish to use the
B&W rog-around feature of the Controller. The B&W
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ting-around feature of the Controller will create a series
of contrast steps that is useful in determining the exact
contrast level that you will want to use in printing &
siealar &
The contrast steps that are created by the B&W
ring-around mode are pre-programmed in 1/2 contrast
grade increments, based on the gpeneral standards of the
Kodak system of measurement and the peneral

By using the GREEN and BLUE ccolor controls it is
possible to adjust the contrast of an image to about
130th of & full contrast grade. That is a very precision
amount of fine contrast control

DENSITY CONTROL

See: DENSITY CONTROL for PRINTING B&W
GRADED CONTRAST PAPER earlier in this chapter,

B&W PRINTS FROM
COLOR NEGATIVES

GENERAL INFORMATION

BEW panchromatic paper is & special printing paper
that is made for producing BE&W prints from color
negatives. It is sold by several companics under their
various brand names. Kodak makes several versions of it
mﬁm;mmmnfmmum
makes it wunder their brand pame of Seagull
Panchromatic,

This, special, paper is sensitive to the fall color spectrum
and is generally handled in total darkness. When using
the Beseler 45A to print omto #, you should use
near-equil amounts of all three colors.

CONTRAST CONTROL

The contrast of the image is larpely fixed by the
exposure that was used to ereate the color nepative. IF
the color negative was over cxposed, the resulting
panchromatic print will ba high in contrast. If the color
negutive was under exposed, the panchromatic print will
be low in contrast.

Since panchromatic paper is developed in standand
B&W chemicals, just like sny other B&W paper, it is
possible to provide some, minor, contrast control by the
szlection of developer that you use, the level of dihetion
or concentration, the development techniqus, and the
temperamre of the solotion that you use,

By admsting the amount of specific additiva colors that
yon use to make the exposurs, you can further adjust the
contrast of those, specific, colors i the fimished B&W
print. The "mles” for doing this are the zame as those
used with cobor filters over a camera lens when shooting
BE&W flm.

If you want 1o lighten the BEW shade of gray of a given
color in the B&EW print, vse a lot of that same color
when exposing panchromatic paper. If you want to
darken the B&W shade of gray of a given color in the
B&W print, mse much less of that same color when
exposing panchromatic paper,

For example, if the following settings were used to make
4 panchromatic portrait print (150-150-150) and you
decided that you wanted to DARKEN the shade of gray
that tha person’s red-colored lips appeared as, you might
try making the print with much less RED colored light.
You would REDUCE the amount of the RED channel,
and then, in order to keep the density of the prine the
same, you would add the amount that you removed from
the red chammel to the green and blue channeks. IF you
reduced the red channel by 50 units, you woold add 25
units to each of the green and blue channsls, Your new
gettings would be: 100-175-175. If you are going io use
this kind of & technique to alter the contrast of specific
shades of gray in youwr panchromatic prints, yoo will
need to make changes of very luge magnimde, A
change of 30% (as in the example given above) might be
mmdﬁbdnsnnmﬂlmnfchngﬁhmﬁnmnp
m&wnfmammmnfm&
100% change might be thought of as a substantial
amount of change,
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DENSITY CONTROL

Most enlargers use a "timer” to control the length of time
that the light source is tumed "on®. The timer then
becomes the main instrument for eontrolling the density
of the print.

The Beseler 454 controls the density of the print m &
different manner, Tt does nod Bse @ conventional timer.,
Instead, the Beseler 454 attempis o prodoce all
exposiges, of all magnitndes, in spproximately 7-1/2
geconds. By making all expostres the same length of
time, the phenomena kmown &3 “reciprocity failore* is
kept o 8 mininem.

As the Beseler 45A i "wsked” to produce exposwres of
larger and larper mapnitnde, it finally reaches o point
where its computer can no longer produce the total
exposare in 7-12 seconds. From that point on, the actual
time requoired for it to prodoca the exposare will
gracdnally increase in relation to the actual magnitnds of
the exposure being produced. This entire: matter can be
penevally ignored. The exceptions are coversd in some
detail in the TECHNICAL REFEREMCE MANUAL.

Density control, with the Beseler 454, should not be
thought of in terms of the length of time of the exposure.
Rather, density contml should be thought of in tenms of
bew much Light ghould be delivered to the printing
Paper

The “density” of & printed image is controlled by the
AMOUNT of the thres, additive, eolors that you use. All
three colors MUST BE USED to produce a full color
image. The oumbers that are displayed in tha LCD of the
CONTROLLER indicate the AMOUNT of each color
that will be created when the exposure is mada.

By addimg to - or sublracting from - all three color
nhmnds,mEQUAmenfunitscrf::nlor,ynuwﬂl
mike a change in ONLY the density of the image. In the
DATA mode you can use the centered, blne-colored key
labeled COLOR to index into the DENSITY charmel (as
ndicated by the Density Indicator in the far right of the
LCD), which then allows you to raise or lower the
mumbers of all three color channels simultanecusly, by
pressing ona of the two bloocolored keys labeled
COLOR.

When 30 units of DENSITY are addad i or subtracted
from the DENSITY channel, all three color channels are

simultancously changed A 30 unit change in density
*Eeriprecity Failurs® Ses explanation by Eotnste on OM-F, Page 14

represenis 8 one Fetop change in exposure. The Beseler
45A Controller allows precise control of density to
L30th of mn feop, If critical exposure coatrol &
requured, # I recommended that the Bescler 45A
DENSITY mods be used, in place of the lens aperture,

This firm of density control holds trus for all types of
printing with the Beseler 45A - B&W, color positive,
color negative, shide dupmg, micrmegatives, cfc.

For example -

These settings represent an arbitrary setting that
muhlbnmaﬁf‘urmmmchm:c

10-10-1104

To make a one f-stop chanpe in 100-100-100
you would use the DENSTTY channel o either
add or subtract 30 umts from all three color
channels,

If you added 30 units to 100-100-100, you'd
et

130-130-130

which would be MORE light output bat, of the
SAME color,

If you sobtracted 30 units from: 100-100-100,
you'd get:

70-70- 70

which would be LESS light outpus but, of the
SAME color,

H}unmmmﬁrn&gﬂmaﬂup&nﬂnm&m
printing paper, SUBTRACTING 30 units from all three
eolor channels will REDUCE the density of the printed
image and make it LIGHTER by one f-stop.

Density control comld also be accomplished by
QPENING or CLOSING the enlarger lens by one fstop.
However, the fstop clicks of most enlarger lenses are
not calibrated s precisely as the Beseler 454, Thersfons,
there might be some slight differences prodoced by the
two techniques. It is mecommended that you set youor
enlarger lens at some moderately open pasition - sbout
one f-stop DOWN from its wide open position - and
make all of your density comections with the electronic
eolor controks of the CONTROLLER.
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CHAPTER
GENERAL OPERATIONAL
INFORMATION

THE CONTROLLER

The Controllar iz 4 small, micm-computer that controls
gl the functions of the Bessler 45A. Through the
Controller you can "control” both the gmount end color
of light that is produced. The Controller then attempis to
daliver the required amount of light in an exposore of
approximately 7-1/2 seconds, When very large quantities
of light are required, the Controller will take longer to
make the exposure,

The Conmtroller i5 pre-programmed to provide an
AMOUNT of light and a COLOR of light in units that
ire approximately equal to the standards used by Kodak
in their Wratten Filters. That iz, one mit of a given color
on the Beseler 454 is appmoximately aquul to one Color
Compensating (CC) or Color Prmtine (CF) wmit in
Kodak's Wratten Filters.

The Controller can display thres types of information in
its LCD, Cne {ype of information is "printing data®;

N A
Wy #50 SF
BN N @

Anather type of information & & “program® that has been
stored in memory:

(B o [l o 7 CH
Y c L X

While these two sets of dats can geperally look very
similar - they are usually three numbers of three digits
cach - they serve totally different purposes and MUST
NOT be confused. It is important for you to leam jnst
ﬁyuﬁiﬂhwﬂdﬂuyﬂumnmhgﬂ:h:

The third type of information is displayed dhring the nse
of the ring-arcund feature when the data for a particular
step of the ring-around series is displayed. Below are the
5 steps of the color ring-around series:

THE COLOR RING-AROTUND

M A " -
i
0 ] T
M A
T A
N A
U 5 4
¥ &
0 g - 5 x3
M A,
N A i
M A W
r
a - TS
(¢ &,
u H 5 =x&
N A
- S - S -S H:.:
11y
0] A
5 5 5 «48

LIl

The printing data numbers displayed in the Controller’s
LCD represent the AMOUNT of each color that the uwnit
will produce during the exposure. Printing Data or
"printing numbers® are alweys displayed with lLictke
colored rectangular boxes displayed under them.
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Program Data or "propram numbers™ NEVER have the
little colored rectangular boxes displayed mder them,
The Beseler 45A produces light of ADDITIVE colors;
RED, GREEN and BLUE. The printing mumbers tell
bow MUCH of these three colors will be produced
darring thnmmThﬂEmﬂummtm
sublractive ; CYAN, MAGENTA or YELLOW.
t2ll anything about those colors. See Chapter OM-F,
GENERAL INFORMATION - PRINTING WITH THE
Beseler 45A.

You can manually change the printing numbers to any
value between "0 and *255" for each of the three colors,

The Controller also displays the propram mmbers that
have been stored m the five memory chammels, While
program numbers are wsually asomatically created and
placed into storepe on one of the memory chammels by
the Analyzer, you can manuafly change the program data
if you want to.

THE FEINT MODE KEY

The Controller displays the status of the particolsr mode
in which it is operating. It can operats in one of five
Print Modes (controlled by the Print Mode key):

"A" for All colors, Noroml exposune
"AL" for All eolors, Long exposure
"R" for RED only, Long exposure
"G" for GREEN only, Long exposure

"B" for BLUE only, Long exposure

In the "A™ mode, the Controller will attempt io make
all exposures last for about 7-1/2 seconds, By adpesting
all exposures for a common lme duration, most of the
effects of mciprocity failure are eliminated. However, as
you "ask® the Controller to deliver larger and larger
amounts of light, & podat is eventually reached where the
Coptoller can no longer make the exposurc oocur in
caly 7-1/2 seconds. At this point, the  Controller
compensates and allows the exposure (o take what ever
amount of time that i3 necessary for the particular
amount of light that yoo have requested. This
is arpund 160-160-160. From about that point oowand,
the length of time for the exposure will pradually
increass to 8 maximum time of bout 8 minue and a half
when the printing data is sef to 255-255-255,

In the "A" mode, the Controller displays, m the LCD,
the percentage of the total exposore - that remains to be
dalivered - in & count-down manner doring the achsa]
exposure. You can interrupt the exposure count-down by

EXPOSURE key agam will allow the exposure to
continne. Since the sxposure is being displayed o you in
termse of the percentage that is yet to be performed, it i
fairfly ezsy to perform dodgmg snd beming-m or other
image manipulation with soms degree of precision and

In the "AL" mode, the Controller makes oo sitempt o
control the length of time of the cxposure at a1l The
todal time of & given exposure is totally dependent on
just exactly how mnoch quantity of Hght that has been
requested. In the *AL" mods the Controller does divids
the total exposure mio 10% mcrements and pauses at
each increment for sbout one second before contimiing.
This pausing and count-down feature provides the
information end opportonity to perform  image
manipulation with some degres of precision and
repeatability.

In the "R", "G" & "B" mode only the appropriate
colored exposure tube(s) will fire. Like im the "AL"
mode, the total exposure for each color is divided mto
10% merements, The Controller panses for about one
second 85 it reaches each 10%  increment before
proceeding, These modes are wseful for exposmg color
scparstion negatives like those used in dye transfer
A

THE FILM TYFE EEY

type of film you are wsing. There are three possibla
choices. The FILM TYPE key controls the settmgs, The
options are:

"N® for Negative film - osuslly this means color
pegative film bemp printed ento color negative printng
paper. However, it is also wsed for printing color
negatives onto B&W panchromatic paper.

"P" for Positive film - this is used for printing slides
and transparencies ool positive prinfing paper. This
sefting cawmees the color mng-around and the teo
OOLOR keys to perform in the opposite manmer from
the way they perform in the "N™ moda.

"RW" for Rlack & White film - this iz the moda for
printing B&EW pepatives onto BEW pmdad or varmabls
contrast papers. In this mode, the RED color tubes are
tumed "off” since they am oot needed,
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THE EXPOSURE KEY

When you press the EXNPOSURE key and start the
exposure, the Controller quickly calculates how many
times it will have to fire each of the color's tubes and at
what voltage levels in order o ereate the gquantity of
light that you've requested, and deliver it im 7-1/2
seconds. The Controller then starts delivering the firing
voltages to the tubes. As each tube is fired, a tiny portion
of the light i sent back to the Controller vin & special
fiber optic cable where the Contoller evaluates it to
determine if everything is proceeding propedy. If a
given tube is petting old and weak, the Controller may
have to fire it a few more Gmes in order o obtain from @
the proper amount of light.

This. feed-back circnit is part of the way in which the
Beseler 45A is capable of delivering such outstanding
precision and repeatability.

THE COLOE RING-ARQTND

The Controller contains a special set of permanent
instructions that allows it to produce a sequentisl series
nl’nin:::rpnsumr;a]ladamhrnng aromnd. In the color
printing mode this ring-sround is a valuable tool wsed for
determining proper color balance. The first of the nine
images is identified as Image #0. It i made from soms
“starling point” settings. The starting point settings could
have been created by the Analyzer or they could have
been keyed in munually.

Building on the statting point settings, the Controller
will then procsed o produce six additional fmages - each
one being made from the starting point settings with a
different eolor added o #:

Image #0 equals the Starting Polnt Settings.

mags i will have the color RED added o it

image #2 will hava the color MAGENTA added to k.
bruage #3 will havve the color BLUE added to It
Image #4 will have the color CYAN adided 1o k.

Image ¥5will have the color GREEN added ta it
Image #6 will have the cober YELLOW added o 1L
imags #7 will be a LIGHTER density eption of Image ¢
bmage #8 will be a DARKER density aption of image #0

ﬂl‘l;cﬂl:hﬁﬂ lhnAMﬂUNTnfﬂmqutﬂm:sadﬂTﬁ
image can be saf by the operator to any v
between "0" and *32° units, the Controller
ereales fwo dumtymafthmhtm:n;susﬂ
in the starting point, Image 0.

The amount of density change will be the pame
increment as that which was nsed for the color chompes.
For example, if 10 units of change was selected for use
i the color changes, than the demsity options will
change by having 10 units added to, or subtracted from
all three channels. Such a 10 whit amount of change is
equal to 173 of an f-stop, 30 onits added to or subtracted
from all three color channels would equal one full f-stop
of density change. This type of calibration makes it
postible to control the depsity of & printed imape to
within 1/30th of an f-stop. The color can be controlled 1o
the nearest one COC of eolor,

THE BE&W RING-ARDUND

The Controller produces a similar fing-around in the
B&W Moda The B&W rng-around mods changes the
amount of GREEN and BLUE light to create vatious
comtrast grades in variable contrast paper. All nine steps
of the BEW ring around creste various contrast grades,
bt at the same density leval

Depending on the exact brand of varisble contrast paper
and the exact developer and development technigques and
temperature that are used, nesr-equal amounts of both
GREEN and BLUE light will prodoce an image of
near-poméal oontrast fom 8 BEW  nepative of
pexr-pommal contast Kodak identifies near-normal
contrast a5 contrast Grada #2.

i more GREEN light is used compared to tha
amount of BLUE fght that's used, the image will be
LOWER in contrast.

i mare BLUE light Is used compared to the
amount of GREEN light that's used, the image will
be HIGHER in contrast.

The BEW ring-around produres a series of B&W
contrast grades by changing the relutionship of GREEN
and BLUE light based on the starting point sefiings that
are used. Unlike the color ring-around, the operator
canmod select the increment of chanpe that iz wzed in the
B&W ring-around.
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The actunl increment of change that occurs is shown
below. Due to the many vartables in B&W printing these
aog-around steps should WOT be - thought of as
representing specific BEW paper contrast grades. They
are simply & mange of arbitrary chanpes.

In the B&W Ring-Around Mode:
[mapge #) = +50 GREEN -20 BLITE

(ower in contract than lmags #1)
[mapge §1 = +i5 GREEN-15BLUE

(ower in contrast than Imape #2)

[mage #£2 = +30 GREEN -10 BLUE
(ower in contrast than lmape #3)

Image#3 = +15 GREEN 05 BLUE
(lower in contrast than Imape #4)

Imsge#d = 0 GREEN 00 BLUE
Stacting Point Setti

Image #5 = -15 GREEN +05 BLUE
(higher in contrast than Image #4)

Image #6 = -3) GREEN +10 BLUE
(higher in contract than Imape #5)

lmige 7 = -15 GREEM +15 BLUE
{higher in contrast than Image #6)

Image #% = -60 GREEN +20 BLUE
{higher in contrast than Image #7)

THE ANALYZER

The Beseler 434 has a eolor analyzer built info it in such
& way that the Analyzer can creats printing mumbers and
place them “on-line™ and ready to use - all astomatically.
The Analyzer is & powerful feature of the Beseler 454,
However, the Bescler 45A can be wsed totally

independent of the Analyzer.

The Analyzer has five memory chanmels into which it
can store and hold programs. Tha Amalyzer must have 2
pogrmam with which to "work®. The program tells the
Analyzer what a particular color shonld ook Ike, The
Anmalyzer then uses that information 1o determine what
printing seitings should be used in onder to re-produce
that same cobor.

The Analyzer i capabls of antomatically creating a
program - and storing it in one of the five memory
channels - that it can suhssquently wse to analyze an
unknown pegative, In practice, you first create a

loosing them out of the Controller's memory.

The Program reconds ot oaly the specific color, but the
specific density of the color. Therefore, udnmﬂ::

In theory, once a program is created for a panticular
color, the Analyzer should be able to m=create that color
from any color negative. However, it doesn't work quite
that way, because the Analyzer's semsor is a little bit
blind to some of the colors that the papr’s emulsion can
*see”. Each different brand of color negative film has a
slightly different color in its D-MIN® orange mask.
These different colored madis pass slightly different
combinations of eolors to the printing paper. A progmam
that works with coe brand of film (and the stray colos
passed by its orange mask) won't quite work with
smother brand of film whose omnpge mask passes a
slightly different combinstion of colors... some of which
the Analyzer's sensor is blind to and there=fore isn't able
to koow they are thers and nead to be comected for,

As a result, programs that are created with a particular
brand of film will pob work = exactly - with another
brand of film. They will be closs . fust not perfect.

* D-MIN glmuls for "Density, Minbmuos smount™, Thi is the e,
ﬂ?t;:rﬂﬁ'ﬂhn. or ey otber sres that 5 aqually elesr of imape dala
e
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Multiple ANALYZER Readings

The Analyzer = capable of allowing you fo take up to a
iotal of fifteen different, specific readings, and then
averaging them together to create a single set of printing
numbers. This is useful as a technique of nollifying
hymen jodgement eror in deciding just exactly where in
an image to take a particular reading.

Further, you can taks these fifteen different readings by
using any combinations of the five programs that can be
stored in the five memory channels. For example, you
can use a “flesh tone” program and take 2 few readings
of a person’s skin tomes, then switch to a "whits
highlight” program and taks & few more readings of
something colored white... like a while shirt, and finally
switch to an 1% gray" program and ke a few
readings of & gray card that might be in the image. The
analyzer can then average all of these readings together
to produce & single sct of printing mombers,

The image beam can be integrated by placing a Besaler
Analyzing Light Infesrator Filter, Cat. #3163, under the
lens. The resulting, inlegrated image can then be
analyzed. This technique is uscful when working with
certain types of images - fike scenics - that dom't lend
themselves to taking spot meadings. However, yoo
should be extremely carcful when creating integrated
programs and using them to analyze integrated fmapes.

In theory, if you integrated an image that contains an
equal amount of all the colors in equal amounis of their
densities, the resulting beam of illumination will be 18%
gray color in color. However, few images really contain
equal emotnts of all the eolors.

For example, if you indegrated an image of & gid
wearing a red dress, standing in front of 2 red ham, you
will NOT get 18% gray! You'll get some shade of RED!

The density of the integrated beam of light on the easel
iz not uniform. It #s moch Lighter (brighter) in the center
than it is out on the edges. As a result, the analyzer will
in the integrated beam, the readings sre taken For
consistency, you should always take readings in the
center of the beam of ilumination that falls on the easel.

ANALYZER’S Sencitivity Range

The Analyzer is extremely sensitive. However, the mnge
of Mlwmination level in which the Analyzer can work is
somewhot lmnited. If the Analyzer’s sensor recemves too
much or too litls Tight, it will be unable to process the
data, and will display an *E® (for Ermor) in the LCD.

The Analyzer's sensor 15 3mm m dismeter. That sizs
allows you to take wvery precize, exact readings.
However, because the sensor is g0 small, it becomes
vulnerahle to the whims of exactly whera in the imagre it
is placed when a reading is taken. Imagrine trying to take
# reading on the highlights of a whits shint in a portrait.
Placed in one location, the 3mm diameter sensor might
read 3 wrinkle (dark density lewvel). Moved ever zo
slightly to one side, the sensor might now be ¢nly half
way across the same winkle with a totally different
result] By using the sveraging featwre, and tuking
several different readings, most of these “selsction”™
problems can be dealt with,

The Anslyzer's semsor is also sensitive enomgh to
respond 1o light thet might be reflected off of your finger
tips if you hold the probe wrong, Such reflected Lght
would produce totally ermoneous results.

The COLOR HEAD

The glass flters that establish the RED, GREEN and
BLUE colors ars made from extremely brittle glass.
They break easily. When exposores are made, the flash
twbes give off a certain amount of heat. Some of that
heat warms up the filters. When glass heats up it
expands i physical size.. a little. To prevent the fibiers
from expanding and breaking themselves, they ame
intentionally mounted keosely in their fixture, If you
shake the firture slightly, the filters will mftle a Little,

When exposures are made, a certain amount of slatic
electrical charge is created, This charpe causes air boun
dost particles to be attracted to the filters, budlding up a
film of dit on them If the dint &n't removed
periodically, it can abserb infrared (IR) energy, cansing
the glass to beat vnevenly resulling in the plass filer
cracking. See the TECHNICAL REFERENCE
MANUAL, Chapter TR-I, Maintermance, The Color
Head, for more detadls,

When one of the exposure tubes begins fo wear ot it
will take longer for it to deliver its assizned amount of
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output, Thit cm be cbserved by watching the
count-down in the LOT doring the exposure. The weak
tmbe will lag hehind the others and will be seveml
seconds completing its output after the other tubes have
finished and shut off. The Color Head c2n continue 1o be
weed, wntil the tube actually fails to fire, withoot
resuliing in damage. However, as tha tube pets weaker
and weaker, there will be a certain aggravation factor in
wiiting on it to finish. ¥ou may want to replacs it before
it actually fails. It can usually be easily identified by
opening the Color Head, removing the filter assembly
and obeerving the mbes. The "had® mbe will be
excessively darkened on its ends compared to the others.

When the focus tube fires it will produce a8 censin
thythmic sound and high speed pubing pattern that you
will quickly come {0 recognize =5 normal operation
However, when the focus tmbe becornes weak, i will
start out normally and in a few seconds quickly change
to an ematic spottering type of perfomnance. As with the
exposure fubes, you can confimee to nse the focus mbe
until it fails, or you can choosa to replace it when the
"aggravation factor” becomes preat enough,

When an expogure 4 fube becomes so weak that it
requires more than 5% longer than the other tubes to
complets its exposuse, the Beseler 45A will shut itself
down, and indicate in its LCD which color channel has a
bad tube that should be changed. The Bescler 454 will
aleny ghot iteelf down when the focns tube becomes
excessively weak. The codes that are displayed in the
LCD are as follows:

CODE IN THE MEANING
LCD
CH1 {2) RED Color Tubes
CH2 {2} GREEN Colar Tubes
CHa {1} BLUE Color Tube
CH4 {1) Exposure Tube

When exposures are made the flash fubes give off
certain amounts of heat that are somewhat proportional
to the size (mmount) of the exposure. This heat is
dissipated by the convection cooling fins on the top of
the color head. Mone of this heat ever reaches the
negative stage, bat it does cause the operating
tempematire of the fash tubes o vary somewhat
depending on a given operator’s printing techmiques.

Unfortunately, Xenon flash mbes give off slightly less
lght when they are hot then they do when they are

cooler. They alen wear oub faster if they are operated
hotter rather than cooler. The 45A has some special
tlectrical circuitry that attempts to compensate for the
temperatnre build-up in onder to elimimate color shifts
that might resnlt from the tempemsters varistons.

Most of the time, these temperature compensating
circuits work very well However, it &= possible o
operate the unit in such & manner that the lempemature
build-up will canse a given tube to firs a liftls eratically,
When this happens, a slight color shift can occur in the
print’s fmage. If you find that snch moexplainshls color
shifts are occasionally occwming, you might want o
comsider either changing your printing hahits s0 as to
allow more time for the beat o be dissipated, or
moviding some sort of sopplemental cooling such as
forced air. Generally speaking, when wing the enlarper
the cooling fins should be expected to be warm to the
touch. However, if they become really hot, you shoold
be alert o possible color shifts and shortened Pba e

The plestic diffuser of the color head that is positioned
Jjust above the nepative stage should be kept particularly
clean, It is s0 close to the negative that if small particles
nfdmcﬁngtoll.lhﬁlmuubamm:mhhmﬂu
finished image since the lems will bring them into
nearfocus along with the image i the negative,

The color head i supplied with 2 425 mch Light
diffusing chamber. If you find that you are working
mostly with 35mm images, you might want to onder the
accessory 35mm Diffusion Chamber (Catalog #82959). It
will provide sn additional 1.3 Fstops of light owput by
condenzing the iotal owput mto the smaller 35mm area.
However, the 35mm Diffusion Chamber cannot be nsed
with the Beseler 35mm Megatmns since the Nepatmns
positions the negative slightly forther away than a
differential resulis in the comers of the image being
slightly vignetied with the 35mm Negatrans, Both the
medium format Megatrans (Catalog #5082) and the
35mm Negatrans (Catalog #8031) work very well with
the 4x5 Diffusion Chamber.
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CRAPTER OM-H
WARRANTY & SERVICE

INFORMATION

THE WARRANTY

(Applicabla in U.S.A 5 putabde L.S.A see Local Distributor)

Chirles Beseler Company, Ine, Linden, Mew Jersey
warmants its prodocts (with the exception of lamps), to
the origina] punchaser anly, to be free from defects in
malerials and workman-ship for a period of one (1) year
from the date of punchase.

This Warranty does oot apply o our products which
show evidence of accidental damage, misuse or abuse by
you. The Warranty alio does mot apply to our prodocts
which are defective or damaged by tampering or
attempted repair by &n sgent tnasthorized by Besaler.

Beseler exclusively limits this Wamanty o repair or
wplace (at Beseler's option) the defective part of its
prodoct. If you decide to send owr pmodoct to our
suthorized repair outlet, you must insurs the product and
prepay all transportation expenses, Beseler will not be
liable for damages cansed in the course of shipping the
prodoct i you You must allow at least six (6) weeks for
correction of the defect.

ANY IMPLIED WARRANTIES OF FITNESS FOR USE,
OR MERCHANTABILITY, THAT MAY BE CREATED
BY OFERATION OF LAW ARE LIMITED T THE ONE
(1} YEAR WARRANTY PERIOD,

Some states do not allow limitstions on how long an
implied warranty lasts, so the above limitation may not
apply to you.

NO LIABILITY IS ASSUMED FOR EXPENSES OR
DAMAGES RESULTING FROM INTERRUPTION IN
OPERATION OF EQUIPMENT, DAMAGE TO FILM OR
PAPER, OR FOR INCIDENTAL, DIRECT OR
CONSEQUENTIAL DAMAGES OF ANY NATURE.

Some states do oot allow the exclision or limitation of
incidental or consequentisl damages, so the ahove
limitation or exclsion may not apply to you.

In the event there iz any defect m materials and
workmanship of our product you may comfact our
Customer  Service Department ot Chardes Beseler
Company, Inc., 1600 Lower Road, Linden, New Jersey
O7036-6514, This Waranty gives you specific legal
rights, and you may also have other rights which vary
from state to siste. You may also have implisd warranty
rights. In the event of a problem with warmnty service or
performence, you may be able o go to a Small Claims
Court, a State Court, or a Federal District Court.

IMPORTANT:

THIS WARRANTY SHALL NOT BE VALID AND
BESELER SHALL NOT BE BOUND EY THIS
WARRANTY IF OUR PRODUCT 15 NOT OFERATED

IN ACCORDANCE WITH BESELER’S WRITTEM
INSTRUCTIONS,

You must prove the date of purchase by providing a
purchaser,

OBTAINING REPAIR SFRVICE

IMPORTANT!

KEEP YOUR SALES RECEIPT
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SERVICE INFORMATION

{Applicable n the (L5 A; ontside the TLE.A. sea your
Local Distributor)

If your equipment fails to perform as expected, and you
suspect that if may be faulty, you may call the Bescler
Technical-Servica depantment and discuss the mbure of
the problem with one of our Technical Service
Representatives, Call:

CHARLFES BESELER COMPANY
TECHNICAL SERVICE REPRESENTATIVE
SOB-862-T9949
Monday throngh Friday
S:llam - 4:00pm ESTIEDT

OBTAINING QUT-OF-WARRANTY SERVICE:

PACK the product in the original packaging materi=l, if
at all possible, to protect it m transit.

ENCLOSE complefe information showing your name,
widress and telephone mumber, what i wrong with the
cquipment, and retumn shipping sddress. Tape the
information to the equipment o b surs it does not pet
shipments are made via United Parcel Service which will
require a street address or telephone number smee UPS
cannot deliver to a Post Office Box number. If your
et address 3 unkoown to UPS, your telephone
number will help them to find yow

ADDRESS the packape to:

BESELER SERYICE MANAGER
CIHARLES BESELER COMPANY
1600 Lower Road
Linden, MJ 07036-6514

FREPAY FREIGHT CHARGE AND INSURE the
packape apainst damape or Ioes in tramsil. Refomn
shipping charges will be added to the repair cost if your
equipment is mot under warmmty. If the equipment is
damaped i shipment when it is retuned to you, be sure
ix SAVE ALL PACEAGING MATERTALS and contact
the shipping carrier AT ONCE. Under the law, it will be
necessary for YOU to file a clam with the shipping
carnier for the damages.

ESTIMATES: We will gladly provide estimates upon
request. There is o flat estimate charge of $20.00 payahle
in advanca. Tha estimate charge will be creditad towards
the cost of the repar. No work will be undertaken or
billed until written approval of the estimate i received.

CHARGES: Your local Beseler desler has a list of
current price nmges to serviee Beseler pholographic
equipment. Any repair likely to excesd the maximum
recommended service price will be estimated and held
for your approval before work is bepun

PAYMENT: Yoor check for S20.00
mos  Accompany  vour request for an o esbmate;
altematively, you may charge your VISA or
MASTERCARD account. Repairs must be paid in full
prior o retom to the owner, Persomal checks or
VISAMASTERCARD charge accepted. If you wish tn
pay with charpe cand, plessa give the full acoount
pumber and the expiration date,

OBSOLETE EQUIFMENT: Beselér reserves the nght
i refuse to repair equipment that has been discontimmed
fior five (5) years.

IN-WARRANTY SERVICE: Thers is no charge for
service performed during the wamanty period. PROOF
OF FURCHASE is REQUIRED for warranty servios and
must be enclosed with the retien. Terms of the warmnty
are explained above. See tha above information
conceming PACKING, ENCLOSING  nesded
mformation, ADDBRESSING  the shipment, and
PREPAYING FREIGHT &= &t would apply o servica

perfommed mnder the warranty,
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CHAPTER ONMH
SPECIFICATIONS

LINE YOLTAGE:

ELECTROMNICS:

ILLUMINATION:

FILTRATION:

ILLUMINATION FORMAT:

COOLING:
AMALYZATION:

MEMORY:

PROBE:

DIMEMNSIONS:

CORD LENGTH:

WEIGHT:

SHIFPING DIMENSIOMS:

SHIFFING WEIGHT:

Catalog #8269, 11TVAC +/- 10%, 60 Hz.
Catalog #8250, ZI0VAC +/- 10%, 50 Hz.

Internally stabilized, solid state, microprocessor hased

Six Pulsed Xenon Flash Tubes
{1) Focus Flashtube, Catalog #2126
(5) Bxposure Flashiubes, Catalog #8125

RED: Catalog #MC-1827-5804
GREEN:

Blue Filter #1:  Catalog #MC-1827-5806

YellowFiller:  Catalog #MC-1827-5805
BLUE:

Blue Filter #2:  Catalog #MC-1827-5807

Supplied with 425 Diffusion Chamber
Opticnal 35mm Diffusion Chamber, Catalog #3290
Convection
Autornanic self-seiting
Capacitor power-storkge system for maintaining
memory diming power-outage
Five memory channels for Analyzer Programs
Low profile, cosimn correctad with 3mm aperhme
Iumination Assembly:
20x224 % 14Tmm (7.9x 8.3 x58in)
Controller:
114 x 356 x 76mm (4.5 % 14 x 3 m.)

Head'Controller Cable: 180cm {71 in.)

Probe Cable: S0cm (35 in)
Power Cahle: 240cm (95 in)
&.6kr (14.5 Ths,)

40 x 430 x 210cm (185 x 17 = 8.3 im.)

8.2kg (18 Ths.)

Specifications subject to change without notice,
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CHAPTER TRHE
GENERAL USE OF THE ENLARGER

MAGNIFICATION CONTROI,

The size of the print {mapnification) is controlled by
thres things:

1) The size of the nepative

The Beseler 45A Color Head provides "diffuser-type”
light for negatives up o and including 4x5 mches. Ses
the manual for your specific enlarper mode] for a listing
of the varions negative carriers that might be available,

Most Beseler dx5  enlarger  accessories ae
interchappeable, However, there is one exception. The
Beseler 35mm Negatrans® Carrier, Catalog No. 8081, is
meompatibla with the Beseler 454 Color Head 35mm
Diffusion Chamber, Catalng No. E299. The 35mm
Negatrans® causes the negative to be positioned too fir
from the light source, resulting in the comers of the
image being slightly vignetted.

The 35mm Diffusion Chamber is compatible with all
other Beseler negative carmiers that are 35mm format or
smaller.

The 35mm Negatrans® is compatible with the 4x5
Diffusion Chamber that is incloded with the Beseler 454
when it is shipped.

21 The Focal length of the lens

The lens that you use must be of a long enough focal
length to provide adequate coverage of the nepative that
is being wsed.

If the lens focal length is longer than the recommended
length, it will mean that vou will have to raise the
eolurger’s head higher to produce the same size imape
that & shorier lens would have produced at a lower
position. This, in turm, will requice that mere Lipht mist
be produced by the flashtubes, which will shorten their
operational Life,

As 8 mle-of-thumb, the focal length of the lens that you
e cannot be shorter thin the length of the disgonal
measurement of the nepative that you are wsog. Most
lens focal lengths are measured in millimeters, so if you
measurs Your negathive dingonal, be sure to meagure it in

millimeters, also,

An exception to this rule-of-thumb are lemses that have
been specially designed to cover larga fonmat negatives
over short focal length distances, Thesa are called "wida
angle” lenses. A pood example of such a lens is the
Beseler-HDY  APO 240mm, f9.0-f64 Wide-Field
Apochromatic Lens, Catalog Mo, B6dS, This lens hag
been designed for use with the Beseler 810 cold-light
head, Catalog Mo. 8265, It provides full coverage for an
Ex10 size megative, but allows you to work with the
enlarper’s head much lower to the ease] then a so-called
"normal® 330mm 8x10 lens would.

Minimum

HlmSiza ___FocalLength  Beseler Cal. Mo,
110-126 38mm #3638
135 mm S0mm #3540 or #8670
x5 cm Timm wE641, FB680 or #8650
Gxd.5 cm Tamm wEE41, #EG30 or FE6S0
&xT cm S H#RO3Z
ax8 cm 105 mm #RE642 or #3684
4¥5in 135mm #2643, #3636, or #3644
Ex10in 330mm FB6d5

31 The clevation of the enlarger bead

All printing should he done with the enlarger head as
closa to the material being exposed s is consistent with
the magnification necded and the focal length of lens
that can be msed.

As the enlarger bhead is raised higher and higher,
focusing, alipnment, and mounting-stability all become
more critical. 1f the naters of your work reguires
large-size magnification printing, you most iecure that
your colarger receives the most crtical of feusing,
aligament, and mountme ngidity.

Becavsa of the orangé-colored mask in color nepatives,
the illumination level of projectad images is too Jow for
there to be enough light to adequately stimnlate the
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cones in the relma of our ecyes. Thercfore, it is
impractical to try to focus color negatives without the
2id of optical focusing devices called "grain focusers”.
This iz particularly truas for the Bessler 45A Color Head,
since the focus flashtube is not nearly as bright as the
foceaing light found in other types of enlargers,

LENS £-5TOP SETTINGS

Muost enlarger lenses will perform to their optimuem
optical quality if they are stopped down about (1) to (2)
f-sbops from their wids open positinn.

Geperally, such a sefting will provide adequate
depth-of-field so that if the paper dossn’t lia perfectly
ilat, the image will still be mn foces.

Stopping the lens down more than what is needed i
ofder to drrive at its optimum optical performence only
IMCREASES the amomnt of light that has to be created
by the flashiubes, which in turn shortens their life and
increaces the amount of heat being penerated.

Amything that causes the flash tubes to pat out (1) f<top
MORE Light than they otherwise woold have to, will et
their operational life in half, One fstop MORE light i
DOUBLE the previous amount, of ight,

The Beseler 45A Color Head provides for electronically
controlling the density of the image, digitally, to 1/30
f-stop. Both the lens sperture and the Bescler 45A
Controller can be used for demsity control. If pracise

control of the depsity is reqgoired, the wse of the
Controller is recommendnd,

To change depsity with the Contmoller press
centered, blue-colored key labeled COLOR until
density mark

" A CH
nr i
T LR '
Iy

appears in the LCT. Next ose the twin, blue-colord
keys labeled COLOR, 1o make the print liphter or darker.,
The Controller sulomatically compensates for the
filtration factors, and adjusis all three color channels
simultaneonsly.

When using the Controller (instead of the lens aperture)
for controlling density, you might want to leave the lens

the
tha

=3

aperture set to a "click stop” setting, so that if it becomes
necessury 1o change the lens aperture, it can be changed
in full, one f-stop "click” increments, which will equate
to the Beseler 45A%s Controller settines (30 units of
change on each of all thres color channels equals one (1)
Fstop of density change). This allows printing data
seifings and analyzer dats o be easily modified with

1SE OF NEGATIVE CARRIERS

Megative carders, or film cariers, are designed o
position the nepative on the optical center-line of the
lens. Beseler pegative camers can be rotated in the
enlarger to change: the vertical-horizontsl presentation of
the image on the eazel. This can be particolardy helpful
when working with larre casels that carmot be casily
mtated 90 degrees.

The negative carrier masks the edges of the negative so
that the enlarger’s light can only pass through the
negative, If &0 excessive amount of lipht is allowed to
pass amound the edges of a nepative, it can canss both
optical problems (called flair) and printing problems
(called fop). Flair will tend to lower the contrest of the
image. Fog in the image is caused be excessive "raw"
light reflecting back from surfaces around the casel and
*fogging” the printing paper.

While some negatives are so thin or have so much corl
that they must be handled in “glass-type” negative
carTiers, it is best to use “glessless™ negative camiers
when ever possible. Ssniwiching a negative betwesn
two picces of glass ooly creates FOUR additional

surfaces that can attract dust particles.
Beseler Cilassless Rotati
Film Carriers
Eeselar Cat. Ho. Ellm Slze

B304 asmm, (2dmm x35mm)
A5mm, (25mm x37mm)
8305 25 Mounted Slides
B304 127 Roll Film (1-58"1-587
B 645 Hall Fim (1-58"%2147)
B3z &xG Roll Film (2-14"2-14%)
B2 67 Aol Film [2-1/4%2-547)
B34 B8 Roll Film (2-14%5c3- 147
BEN 4x5 Pack Fllm
Bxz2 Ax5 Sheel Film
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The wse of glass-type nepgative cariers opens the
opportunity for Newton rings to occur. If you must use a
glassiype camrier, and yon have Wewton rings, try
DEYING the negative with the heat of a hair dryer. By
using heat to drive the tiny amount of residonal moistone
out of the emuolsion, the tendency to produce Newton
rings will be greatly reducad,

Beseler has two glass-type negative carders. Both are

4z in size.

Universal Alm Carmrler with Standard Glass,
Cat. #8342

Universal Film Carriar with Anti-Newton Glass,
Cat. #8343

Beseler also has an anb-Mewton spray that can be very
helpful.

Anii-Newton Spray, 200ml, Cat. #3201-12

The Beseler NEGATRANS® film carrier is available for
both 35mm and 120/220 film. Individual negatives or
complete molls are transported through the Mepatrans®
carmier via a patented drive mechanism, preventing finger
prints or scratches from occurring.

The 35mm Negabmns® inclodes & buili-in mask for
balf-frames 35, as well a8, standard 35mm format. A
built-in window allows the user o view the exposure
mmber on the easel when desired. Tt can be used with
both 120 and 220 films.

The 120 Negatrans® featnres a pressire plate to insure
that the film remaing flat during the exposurs. Buil-in
masking allows 6x6 god 6x7 formats to be wsed An
optional x4.5 mask is available

35mm Negatrans® Carrier, Cat, #8081

120 Negatrans®™ Carrier, Cat. #8062

615 Fresare Plate Accessory, Cal. #8092
The Beseler Negaflat® carrier is a unique negative carrier
that safely stretches the film and holds it flat under

controlled fension without glass. Tt is desirned for both
4x5 Pack and 4x5 Sheet film.

Negaflat®, Cat. #8340
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CHAPTER TR-C
GENERAL USE OF THE CONTROLLER

GENERAL INFORMATION

Study the images on Pages 4, 5 & 6 of the OWNER'S
MAMUAL, and become familisr with the Controller’s
keys and their functions. The keys of the Controller
allow you i tell the Controller what you want it to do.
Just like the controls on a digital wrist watch, some of
the Cootroller’s keys have to be used Im a certain
sesquence in order for you to have access to certain types

of data that yom may wank to change,

The Controller provides the control fimctions for not
only the normal operation of the Color Head, but also for
operating the full-featured color analyrer that 15 boilt .
The Analyzer and the Color Head Controller are bailt
"together” so that they can work “topether”. However,
the Color Head can be totally controlled menuslly from
the Controller’s keys. Yoo can choosa to use the
Aralyzer when it can ba of belp, or you cin choose to do
things manually.

Additionally, the Controller is pre~programmed o be
able to produce & sequential series of exposures - each
having a slightly different color setting - that can be wed
to belp establish proper color balance. This featore is
called a *rmg-amumd”®. It's & very powerful festuns of the
Bescler 454

While the Controlier can hold in its memory up to five
(5) different PROGRAMSE and allow you to swilch back
and forth among them when analyzing, the Controller
can only bold one (1) set of PRINTING mumbers in its
memory. When ever any members are displuyed m the
Laquid Crystal Display (LCDY) they are cither ons of the
five (3) PROGRAMS or they arme the one (1) set of
PRINTING mumbers or they are steps in the ning-amumd
made. The PRINTING numbers are retained in memory
(elomg with the PROGRAM mumbers) when  the
Contmoller is switched "OFF".

UNDERSTANDING THE RING-AROUND
EEATURE

THE COLOR RING-AROUND FOR
NEGATIVE FRINTING

A ring-around is & series of sequential exposures that are
automatically created by the Controller, In the color
ring-aramds, each sequential exposure is a shightly
different color from the startinp-point color. A
ring-aroumd sllows you to quickly and escily zee a
varicty of color balance options in order to help you
ditermine the most optimum choice. You can select the
mnerement of change for the eolor Ang-around steps.

In the "A" or "AL" mode, you can adjust the increment
of color change that will occnr during the ring-around.
You can set the increment from 1 (o 32 units of color.
When printing a ring-gromnd, yoo must aleo "tell” the
Controller what PRINTING NUMBERS that you want it
o e 83 3 “startmg point® for the rng-ammd. To do
this, first press the centered hine-colored key Ebelad
COLOR. Then press the DATA key to index to each of
the thres color chanmels. As each of the three color
chanmels i salectad, you can changs the numbers for that
channel by using the twin blus-colored keys labelsd
COLOR. With expericnce, you can nsa the Analyzer o
cstablish the stating-point printing Dwobers and
antepryatically give this information to the Controller.

To belp you better undemstand what esch of the
ring-arommd exposures represents Iet's assoma that you
have s&t the Contoller to tha following PRINTING
NUMBERS:

150-135-100

(TYPICAL FEINTDNG NUMBERS FOR COLOR NECATIVE
FRINTING ONTOD COLDE NECATIVE EPF-2-4ype PRINTING PAPER)

With the Controller indexed into the DATA mods by
pressing the DATA key), and the FILM-TYPE set for
"N* (Megative printing} and the FRINT-MODE zef to
A" (All colors) and Sce set for the increment of chanpe,
the Controller will then produce a ring-amund by
creating the following exposures, in this sequence, each
time you pressed the EXPOSURE key:
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EXAMPLE OF A COLOR RING-ARQUND

EXPOSURE SEQUENCE

Starting Pl Expiiamre #) 150-135-100 Surting Point
Exposure #1 145-135-10:
Exposure #2 150-140-100
Exposure #3 150-135-95
Exposure #4 155-135-100
Exposure #5 150-130-100
Exposure #6 150-135-105
Exposure #7 145-130- 95
Exposure #8 155-140-105

Motice that those same sxposires could be represented
with & chart that showed whether or not a given chanmne]
had ‘the increment of change ADDED to @ or
SUBTRACTED from it. Such a chart showing only the
symbols of ADDITION, SUBTRACTION, or "0" for

THE COLOR RING-AROUND FOR 5LIDE
FRINTING

With the Controller indexed into the DATA mode (by
pressing the DATA key), and the FILM-TYPE sct for
*P* {Positive printing) and the PRINT-MODE set o "A"
(All colors) and Scc set for the increment of change, the
Controller wall then produsce a ong-around by creating
the fiollowing exposures, in this sequence, each time you
pressed the EXPOSURE key:

Ring-Arcund Chart for Color NEGATIVE Printing

Exposure 0 0 0 0 StertingPoist Setfing
Exposrefl - 0 0 iscreases RED in the imape
Expomure#2 0§ + 0 incresses MAGENTA In the mape
Exposured3 0§ 0 - incresses BLUE inthe imape
Esposuredd + 0 0 Incresses CYAN inthe image
Exposure#3 0 - 0 increases GREEN in the imape
Exposure#6 0 0 + Incresses YELLOW inthe image
Exposure #7 - - -  decreases DENSITY io the image

Exposure 48 + + + incoeases DENSITY in the image

Ring-Arpund Chart for Color POSTTIVE Printing

Exposure# 0 0 0 Starting-Point Setfimpgs
Exposure#1 + 0 0 increases RED in the image
Exposure #2 0 - 0 increases MAGENTA in the image
Exposure#3 0 0 + ineresases BLUE in the imsge
Expeurefd - 0 0 inerestes CYAN in the imape
Expesare#5 0 + 0 increases GREEM in the imapge
Exposure# 0 0 - imocreses YELLOW io the image
Exposure 7 - - decregses DENSITY in the image
Expomre#i + + + increases DENSITY in the image

Smdy the above chart. Motice that Exposwre §0 s
flways the starting-point. Exposures #1 through #6 are
each o different color option. The options are: RED,
CYAN, GREEN, MAGENTA, BLUE and YELLOW.
Exposures #7 and #8 are DENSITY options around the
stafting-pomt. In BExposures #7 & #8 the color remains
what cver it is in the starting-point, but the DENSITY
changes . less light is prodoced in Exposwre #7, and
more light is produced in Exposure #5.

You shonld become  familisr with the use of the

ring-around. It is a powerful feahpre of the 45A and can
be of great help In establishing proper color balames for
uminown negatives.

THE RING-AROUND FEATURE
FOR B&W PRINTING

The Controller cam glso produce a  serdes of
pre~programmed sequential exposures o sid in BEW
printing onfo varishle contrast printing papers. In the
BEW mode, this mpg-around creates a series of
CONTRAST options around a stanting point,
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Te belp you better understand what each of the B&W
ting-around exposures represents let's ssswme that you
have set the Contmoller to the "B-W* (Black & White
printing} mode and have entered the following
PRINTING NUMBERS:

1100

(TSTICAL FETNTDHE NUMBERS FOR BRW CONTEAST GRADE
Il FRINTING ONTO VAR FLE CONTRAST FRINTING FAPER)

With the Controller indexed into the DATA mode (by
pressing the DATA key), and the FILM-TYPE axt for
"B-W* (Black & while printing) and the PRINT-MODE
set b0 "A" {All colors), the Controller will then prodace a
"contrast” ring-arompd by cresting the following
EXposires, in this sequence, each Hime you pressed the
EXPOSURE key:

Expocure #1 160- 80
Exposure #1° 145- 85
Exposure #2 130- 90
Exposure 3 115-95
Exposure #4 100-100
Exposure #5 85-105
Exposure #6  70-110
Exposore #7 55-115
Fxposure #8 - d-120

Motice that those game exposores could be mpesented
with & chart that showed whether or not 8 given chanme]
had the increment of chanee ADDED to # or
smmmmsm;mm-mgumh
symbol: of ADDITION, SUBTRACTION, or "0° for
oo chanpe” wonld book like the chap in the next
column,

HDTE:Snm:ring-a:umd-slepstIwawgainamnu
of change, such as 60cz, If your startng poiat data -on s
given channal - i5 kess than the increment of changa that
the Comtroller attempts to make, the ring-around
pocedors will ail, and the wmit will ghut *OFF". Sinca
Yoo cansol change the increment of change in the BEW
nng-aruad, your only other option is to chanpge ths
Starting-point seltings and re-do the ring-around st

Each exposure step in the ring-ground sdds or subtracts
the indicated intrement of color umits tofvom the
hﬂiuledmhrcmL?nummtuhangulba
imcrement Like you can in the eolor ring-gromd. In the
B&W dngaround, (be iocrement of chanpe i

THE B&W RING-ARQUND MODE

‘Tha acinal [mcrement of chomge: thm cocnmy |5 gl belaw, Dua b the
memy variables fn B&W prmsicg Lhese Ang-around sge sbould HOT
be thought of as sepreasming specifio & W paper fooivas] prider.
They are slzply a cmge of erhitrary chanpes,

[mape il = +5) GREEM-20 BLIE
ﬂmmmthn [mage 1)

Imape#1 = +45 GREEN -15ELUE
(Mnwer in conirast than Fmage #2)

Image #2 = +3) GREEN -I0 BLUE
{lovrer i contract than Tmape 9

Imape#3 = +15 GREEN -05 BLUE
(ower in contrast than [eage #4)

*Image#4 = 00 GREEN 00 BLUE
Starting Point Settings

Image#5 = -15 GREEN +5 BLUE
thigher in conrrast than Imape 24

Imaze #6 = 30 GREEN +10 BELUE
(higtver In contrast than Imape 55)

Image &7 = {5 GREEN +15BLUE
{higher in contrast than [ompe §6)

lompe 8 = 50 (GREENM +20 BLUE
{higher in contrast thad [mape #7)

* Notice that the Starting-Point Settings sppear in
[enage #4 when uaing the BE&W ring-amund

MOTE: Semme ring-anctnd-steps call for Lepe increments of
changs, such 53 Shee. I yoor StastingPoint Settings - oo o
Biven chamned - afe less than the increment of chaoge that
the Contreller attempts Lo make, the ring-smoand procedure
wil fell, and the uait will shut "OFF". Since you eannct
charge the increment-of-change in the BEW ring-arcand
{as you can in the COLOR ringaroend mods), your caly
cther optinn is to change the starting-point settings and
re-da the rnp-aroond =t
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CHANGING THE COLOR
There are thres colors prodoced by the Color Head:

EKED - GREEN - ELUE

Unliks 8 subtractive, dichroic eplarger where tha CTAN
coptrol 15 seldom used because I would produce
"neutral density®, in the 45A a1l three colos MUST be
used in order to creata a fiull color image

Them are thres, phoiographic, color pairs that we ane
concernad with:

REL & CYAN
GREEN & MAGENTA
BLUE & YELLOW

Each of these pairs acts a1 a tetter botter - if one color of
tha pair is INCREASED, the other color is aomatizally
DECREASED and by the sams amount. The 454 Color
Head does not pmoduce CYAN, MAGENTA, or
YELLOW light. It creates a full color image by
producing ONLY RED, GREEN and BIUE colored
light

However, if the amount of, say, RED light is increased
or decreased it canses CYAM color in the printed image
I Imcrease of decresse dos o the tetter toter effect..
mereasing. RED - in the imags redoces CYAN in the
mmage; reducing RED io'the fmage moreases CYAN in
the mage,

In photopraphic printing we ars concerned with Both the
COLOR of ILight and the AMOUNT of light that is weed
to make the expostre,

The COLOR of Lght that the Color Head creates with its
RED, GREEN nd BLUE channcls iz & factor of the
RELATIONSHIF of tha AMOUNTS of light given off
by exch of the three color channels,

Tho AMOUNT of Light given off by amy aoe perticoiar
color channel is indicated by the SIZE of tha NUMEBER
displayed in the LCTL,

For example, the following settings represent a typical
"color” and “amoant® of outpat that might be used for
printmg color nepatives:

150-135-104

Chasping any ones color channe] prmber will change the
TOTAL color of the lizht that will be uwsed o maks the
expogure. Changing AIL. THREE color chammel
ournbers by the SAME AMOUNT will NOT change the
COLOR of the owtmat, but it will change the AMOUNT
aof the cutpat which will result in & chanpe in the print’s
DENSITY.

When the 45A js used for printing B&:W nepatives, the
RED color channel is switched "off™ since B&W papers
are: *blind* to RED colorsd Light. Even though the RED
color chanpel & switched "off™ in the BAW mode, the
RED color tube will il sporadically fre a little, This i3
norma] aperation and can be frnored.

keys idengified as COLOR (adjustingd keys. They am
nsed to manually chanpe the scttinps for cach of the
color chapnels. One kay will INCREASE the sctfing,
und the other key will DECREASE the setting. When the
Controller is switched between its "M™ and *P* mode the
(increasaidecrease) effect of thesa two COLOR keys is
mversed In onder for the Comtroller to “know® which
collar channe] that yoo want to change with the leeys, you
st have to switch the Controller into o "maode™ whera it
can handle and pmcess your inctmctinna.

By pressing the DATA key, you can switch the
Controller mio and out of o mode where if can ascept
your input for changing the amount of color that amy
given channe] will prodnca,

YWhen the DATA key has switched the Controller info
the "dxta” mode, the Controller iz then ahle o recoive
your impat. Onca in the "data® mode, you czxn then
firther switch the Comtroller to each of the thres solor
channals and, also, to a fourth position that allows you to
change ALL, THREE color channels simultaneously.
Thiz switching abowt betwesn color cheammels is dons
with the single, contered key, that is also lsheled
COLOER.

Pressing the gingle, centered COLOR Lkey will
sesmuentially index the Controller through the three color
channels and the fourth position - to the far right-hand
edge of the Liquid Crystal Display (LI = that allows
all thres color chamnels to ke chanped up or down
smoultaneously.

All color changes that you choose to manually enter are
entered with these keye, You can also wee these keys to
manuilly make chonres in the prorrams that the
Analyzer will create and store on the fAva memory
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channels. bMannally making suceessful program chanees
requires a fair amoum of experience, and & oot
repommended for beginners, These keys are also used o
adjust the increment of change that the Controller will
use if you ask it to produce a series of pre-programmed
exposures called a color "rng-aroond”,

There are two types of data that can be displayed in the
LCD.

Type 1. PRINTING DATA
Type 2. PROGRAM DATA

It is m{PﬂRTANrfmjmmhmthamﬁmsm
they both are & series of

tend to be confused by the inexperienced.

The Analyzer can be mwad fo creale PRINTING
NUMBERS fom PROGRAM MUMBERS. Also, the
ANALYZER can be wed to crate PROGRAM
NUMBERS from PRINTING NUMBERS. Tt is
important to clearly understand these differences so that
you to be able to folly whlire the powerful features of
the Anabyzer.

Additionalty, there are other codes that are displayed in
the LCD o help you to know which of the various
performance modes the unit is in. See the illustrations in
Chapter OM-C INTRODUCTION of this manual.

FRINTING DATA {or PRINTING NUMBERS) will
always have tha little colored trisngles displayed under
them. See the image below:

M G
TN EE ES CH

o "
N R B (Il
FRINTING NUMBERS

FROGRAM DATA (or PROGRAM NUMBERS) will
MEVER have the litfle colored triangles nnder them, See
the imape below:

[ B ] | ¥ CH
.aE ILE h '

FROGRAM NUMBERS

When you are in the proper mode to make a manual
change in the PRINTING NUMBER of a given color
chinmel, the LCD will look like this:

N A eH
© - i
ﬂ E a ':! L y
1@!

RED CHANNEL CAN NOW BE CHAMNGED

Pressing the centered COLOR key will cansa the display
to index tor the next color channel and to look lke this:

M A

og 85§40
)

GREEN CHANNEL CAN NOW EE CHANGED

Pressing the centered OOLOR key again will cause the

display to index to the next color chansel and to look
L I

M A
AT
[~

BLUE CHANNEL CAN NOW BE CHANGED

"'l""‘ CH [}

Pressing the centered COLOR key again will canse the
display to index to the final position which allows all
thres color channels to be changed simnltaneously, The
display will lock like ihis:

M
r

A
g5 50 T

iy

ALL COLOR CHANNELS CAN NOW BE
CHANGED SIMULTANEOUSLY

Pressing the centered COLOR key again will start the
soquence all over again. To exit this "manual changing
mode”, press the DATA key. The display will retum to
this:

ﬂﬁﬁ Er i CH ,
Lo LY a L J
B e =3

FRINTING NUMBERS, READY TO MAKE AN
EXPOSTURE
[Tk i the normal “stand-by” mode of the Coamlles
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CHANGING THE DENSITY

The DENSITY of the print & controlled by how much
hgiﬂsml:ml]r,pmhngpﬂp:rlnifurmwhng.“fﬂl
subiractive dichroic enlerpers 3 TIMER &5 uwsed to
control the length of time for the exposure. Additionally,
the exposure conld be further controlled by adjusting the
f-stop setting on the enlarper's lems,

With the 434, you can still use the f-stop setting on the
enlarger’s lens to control the DENSITY of the print
However, it is suggested that in onder to meduce the
nmmber of variables, and to IMPROVE the AMOUNT
of precision for controlling the exposure, you should set
your lens to approximately one {1} f-stop down (closed)
from itz wide open position, and LEAVE IT THERE.
MAEE ALL OF YOUR DENSITY ADJUSTMENTS
WITH THE ELECTRONIC CONTROLS OF THE 43A.

The electronic digital controbs of the 454 allow you o
adjost the density in 1/30th f-sfop increments. That is
much more precise control than what is possible with the
lens aperture.

O A AN

In the "A” {All colors) mode, the Controller attempts to
force all exposmres (o occur m about T-1/2 seconds, This
iz done to ehommats the effects of reeiprocity failure in
printing emulsions, and their resulting color and spead
shifis.

To & great extent, the Controller is successful in its
attempis to adiust all exposmres to occwr o a 7-12
second  time period However, as vou “ask” the
Controller 15 deliver loper and larrer amounts of Light
output (by the FRINTING NUMBERS that you use), &
point i evenmally reiched where the Controller can no
longer force very LARGE exposures to occur within the
7-1/2 second time period. At that point, the Controller
gives up even trying, and allows each larger and larger
exposure io take what ever time that becomes necessary
for the light to be produced.

Therefore, from very small exposores up 0 & certan
point, the exposurs will ke showt 7-1/2 seconds, From
that point on, the time of the exposwme will vary with the
output that has been requested.

This wvarying smount of time cen, mder some
circumstances, result in color shifts betwesn a test mage
printed at 2 SMALL magnification and a subsequent
production print mede at 8 very LARGE magnification.

wgn A

Thncmum's'AL'mnd:pndu:mthamwsmhy
dividing it into 10% increments and pansing
between each 10% morement that it
produces. There 15 no aftempt made 1o control tha todal
time of the exposure, Small exposures; calling for small
amoumts of light, take less time o complete than larger
exposures, callmg for larrer amounts of light.

Since the Controller panses momentarily af cach 10%
increment of the total exposure, it &5 easy (0 make
exposure chanpes - such as dodping or burning-in - with
great precision. Howewer, it should be poted that any
color balance or density testing that has been done in the
"A" mode will not apply to exposures later made in the
"AL" mode. Thera is loo muoch total TIME differences
between the two modes for the same color scitmgs o
prodmoe aqual results in tha finished print.

If you intend to use the "AL® mode, be sure that you do
your collor balance and density testing in the "AL" mode.
Using the same techniques that you would use in the "A"
mode, you can WRITE and usa PROGRAMS that will
work in the "AL" mode.

However, since exposures take comsiderably lonper in
H::"M..*mmh,,]-numzy want to use it only for special
circumstances  that

printing slides onto positive printing paper,
INCREASING the light output will produce a LIGHTER

COLOR:
1 unit on any channel = 1 &G of colar

COLOR DENSITY:
30 units on each of all 3 channels =1 f-stop

B&W DEMSITY:
30 units on both GREEN & BLUE channels = 1 f-stop
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CHAPTER TR-D
GENERAL USE OF THE ANALYZER

GENERAL INFORMATION

The Analyrer should be thought of as a sepamte
sccessory that just happens o be contained in the same
housing with the Controller. It can be nsed to create
FRINTING NUMEERS (from & FROGRAM applied to
mn wminown negative). When i is used o create
FRINTING NUMBERS it automatically places them
“onrline® ready to use for an exposure. Any existing
FRINTING NUMBERS that might have been "on-line”
will be erased and replaced with tha new sembers, This
it called ANALYZING a negative (or MEASURING a
negative). It is done with the MEASURE key.

While the Controller can hold i its memory up to five
(5) diffesent PROGRAMS and allow you to switch back
and forth among them when analyzing, the Controller
can only hold one (1) set of PRINTING mombers in its
memory. When ever any numbers are displayed in the
Liquid Crystal Display (LODY) they are either one of the
five (5) FROGRAMS or they are the one (1) st of
FRINTING numbers. The FRINTING mumbers are
retained in memory (along with the PROGRAM
nmmbers) when the Controller is switched *OFF,

The Anslyzer's seqbor {5 3mm in dismeter, That i small
encugh to allow you to tike very preciss, spot readings.
lfj-unw:dmhk:mtngrnadrﬂim,gs. then you mnst
integrate the image beam by using the Beseler Lipht
Integrator, Cat. #8163, and placing it into position under
the lens.

The purpose: of the Integrator is to bland all the colors in
the image beam into a single color that can then be used
by the ANALYZER. In theory, if an image contains an
equal emcunt of all the colors with an equal emount of
all the various density levels, it will become 18% GRAY
in color when integrated. However, very faw images will
work that way. For cxample, consider what would
heppen if you integrated & picture of a girl wearing a red
dress and standing in front of 2 red barn. Obviowsly, the
result will NOT be GRAY!

Snmctmhni:iwammfuﬂyuuthaiﬂ:gmmdmepl
by creating special, integrated programs that work with
lhnurpucmlnegmmﬁwmpl:,ngmupafm
pictures that were all taken with an approximately equal
amount of blue sky and green trees conld be integrated 1o
form a color that would be approximately the same for

all of the pictures. In such a case, an integrated program
could be WRITTEM from ome of the negatives, that
would successfully work with the other negatives.
However, if the mtio of bloe sky to green tress changed
for & particolar negative, then the integrated PROGRAM
would NOT work with that particular negative.

The Analyzer can be uwsed to create PROGRAM
NUMBERS from PRINTING NUMBERS (and the
negative that the PRINTING NUMBERS “work™ with).
When the ANALYZER is used io create s PROGRAM it
sutomatically places the PROGRAM in one of its fve
(5) memory channels for siompe. Any existing
PROGRAM that might have been stored in that same
memory charmel will be erased and replaced with the
new FROGRAM. You can select the memory channel
where you want the new PROGRAM to be stored.
Creating a8 FROGRAM is callad MEMORIFING &
negative, or more precisely, MEMORIZING a particular
COLOR in a pegative. It is dons with the MEMORY
key,

The Analyzer will allow you b take up to fifteen [15)
different readings and then AVERAGE then together.
This festure tends to improve the sccumcy of the
Analyzrer's performance. The AYERAGING feature can
be msed whether you are MEMORIZING (the
MEMORY key) or MEASURING (the MEASURE key).

If you are ANALYZING (MEASURING, using the
MEASURE Key), you have to be using a PROGRAM
end companing the information mecorded in the
PROGRAM with the unknown negative. You can have
up to five (5} programs available to switch between
when you are ANALYZING. You can take separate
readings with all five (5) of them and then AVERAGE
the readings iopether. This &= & powerful featire of the
Anatyrer and greatly improves its performance.

You can write down the PROGRAMS that you use and
manuslly key them into one of the memory channels, It
is recommended that you always have your programs
wrtten down somewbere in case they e ever
accidentally erased from their memory channel,

It is not realistic for you lo by to create PROGRAMS
manually, but you CAN tweak your proprams manually.,
First, use the Analyzer in its MEMORY mode and let it
create the PROGRAM  automatically, Then, if
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experienca, when using the PROGRAM, mdicates that it
is pot producing the exact color balance or density that
you want, you can index to the PROGRAM and make
gomte changes in it If you make a lcc change in a
PROGRAM color chaanel, it will result in sbout a 2oc
change in PRINTING scttings that the PROGRAM will
create when vsed. So, if the PROGRAM is producing
too much RED colored light, you can REDUCE the size
of the RED channel number. Reduce it by 1eg for every
Zo that you want the PRINTING saftings to ba reduced
by,

The ANALYZER's sensor has a relatively
nurmow range of illomination intensity o which it can
work. If the illemination level, falling on the sensor, is
too much or too litle the sensor's circuits can’l handle
it, and the sensor will display an "E" {for Error) in the
appropriste color channel. If you get an "E® whils using
the ANALYZER, try opening or closing the lens
aperture by ome, full f-stop,

While the ANALYZER s sensor has a relatively narmow
mnge of illumination fn which it can work, it is
extremely sensitive within that range. Care should be
taken that you do not hold tha probe in such & manner
thar light from the Color Head can reflect off of your
finpers and effect the reading that you're taking.

CREATING A PROGRANM

In order to ereats 2 PROGRAM, you first have to armve
at a sef of PRINTING nwmbers that pooduce & perfoct
print, properly color balanced and with proper density.
This is uwsually dose by trisl and emor andfor im
conjunction with the Controller"s ring-gnound feature.

Onee "good” PRINTING NUMBERS are determined for
a particular negative, you can then use the Analyzer and
MEMORIZE certain, specific colors in the negative. Tha
Analyzer sutomatically creates 8 PROGRAM for each
of the colors that you MEMORIZE, and stores the
FROGRAM m one of the five (5) memory channals.

The Analyzer allows you to take up to fifteen (15)
different readings or "samplings® of the color for which
you wanl to crete g PROGRAM. The Amlyzer will
then sveragze all of those readings together into one, final
PROGRAM, and siore the PROGEAM in what ever
memory channe] thet you have selacted.

The best kind of PROGRAMS are created from the

*diffuced highlight” arcas of the image (the darker areas
in the projected negative). A diffused highlight is that
area of an image whee (he patorel color has received so
much light during the exposure of the negative that ils
density level has been raised lo the point whers it is
almest - BUT NOT QUITE - washed out to white. It will
be some pale, pastel lone vala

If your PROGRAM was WRITTEN for a diffosed
highlight, then when you s it, you will not only be
cstablishing the comect COLOR for the unkmown
DENSITY level forit.

Try to take readings i arcas where there is smooth,
taxture-free color. Coarse textore will tend to prodoce
inconsistent readings. Do oot try to take readings in
areas of *spectral highlight® - such as the glare produced
from bright sunshine reflecting off of an automobile
fender, While this is certainly a dark area in the negative,
it can be several fstops denser than a “diffused
highlight” arca of the pegative and, as such, & not
guitable for mses im  establishing the proper
density/fprinting level of the image.

Onz of the most universally neefil type of progmams is a
program  written for a  WHITE, DIFFUSED
HIGHLIGHT. The color WHITE occnrs nafurally inoa
great many photographic images. There are whits shirts,
while desses, white table cloths, white houses, whils
clouds, white chickens, white woodwork, white paper,
eic, etc. The list poes on and on. All of thesa white
colored objects can be successfully amalyzed with a
white, diffusad highlig!

Programs written for specific colors - like a flesh-tone
[wogram - contain great smomts of data about their
specific color, but very little data about. the other colors
in the spectrum. Therefors, while a flesh-tone program
will do a good job of "setting” the color for the warm
tones in the mage, it can't do such a good job of setting
the color for the cold tones in the same image.

A program written for the color WHITE, however,
contains pear-equal smounts of data for the entire
spectram. S0, it can do a fairly pood job of seiting the
eolor for the entira eolor spectrum in the images.
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To WRITE (cause to be created) a PROGRAM with tha
ANALYZER:

1) Make sure that the correct FILM-TYPE and
FRINT-MODE are set,

2) With the unit in the DATA mode, press the
MEMORY key. This sets the wnit to the MEMORY
mde.P:mﬂuMEMUR?l:cywmmﬂylmﬁl?m
recall the memory chammel where you want your new
Pnﬂﬁmummsmmimm:mmm
is presently stored in that channel will be erssed when
the new PROGRAM is placed thers,

3]Tu:n'nﬂ‘lh|:m-nm1:ightmdprmrhe
FOCUS key to turn "on” the focus light,

4) Press, gnd whils holdmg down  the
ANALYZE key, momentarily press the AVERAGE key.
Th'stclhthaANA.LYEEngﬂr:udyﬁ:rawml
readings that are to be averaged together. If wou
DON'T press the AVERAGE key, the ANALYZER
dum'lhnwthuymmitMnmthamm
mm-huutnhk:.!nlhlunan,itwﬂlime—ﬂlhn
the LAST reading that you take.)

3) Place the probe's sensor in the area that you
wish to amalyze and while holding down the
ANALYTE key, ily press the MEMORY key,
Pﬂm:[ﬂafnrﬂtlﬂﬂingthﬂynnh\tjﬂﬂﬂkm
will appear in the LCD,

E}Mm'ath:pmbﬂ'smmtmwnpmmﬂ,
again, while bolding dowm the ANALYZE key,
momentarily press the MEMORY key, Apgain,
FROGRAM data for the reading that you've just taken
will appear in the LD,

?}Rnpﬂlﬂnpﬁjl’urnmlﬁlufuptulﬁ
rmﬂiugs.ﬂﬂﬂ'j'mhwaukmthalirhrmding.m:lmi
will refuse to take any more readings. Press the
h‘-’EE.AﬂEkn{,-mdthnmitwiﬂavﬂ:gciHufdm
readings together and display the results in the LOD.
You have now WRITTEN s PROGRAM. You can use
the newly created PROGRAM to ANALYZE {take
mmmmmmmm}mmqmm

LUSING A PROGRAM

The same technigue that was nsed in WRITING the
PROGRAM should be used in USING the PROGRAM
mmﬁuﬁm&mmﬁhﬂ.nmﬁ,givm
a choice, the readings should be taken in smooth-toned,
mmmmsafdiﬂmiﬂghﬁgmnhadmm
of the negative’s projected imape). Try to take at least
two or three spot readings and AVERAGE them
together.

PRUERM{Smbamndmmjf-ﬂnpsﬁﬁng,
regardless of the fstop setting that was used when the
FROGRAM was WRITTEN.

Yﬂﬂshqﬂdﬁnm:hnhahiluf'p]mﬁnglghmtyp:uf
PROGRAM always on the same chanmsl This will
ﬂhwymmmsﬂyswimh—whhmhﬁ:gmmnpnﬂ
th'ml'_nhnmil—mﬂ:chunﬂmmm,gthn
PROGRAM that you want to uge.

Tuimpmwthnmufﬂnmadhgs.hytnuh
readings with more than one PROGRAM, Averging
ALL the readings into ONE sat of DATA (FRINTING
settings). In aay event, you shoold ALWAYS plin oo
taking more than one reading and AVERAGING them
together.

To use the AVERAGING fearure of the ANAL YZER
and MEASURE an unknown negative:

1) Make sure that the comrect FILM-TYPE and
PRINT-MODE ara sef,

2) With the gnit in the DATA mode, press tha
MEMORY key. This sets the unit to the MEMORY
mdt.PrcmfhnMEMﬂR‘fkayrqunﬂyumﬂynu
recall the memory channel that contains the FROGRAM
that you want to use,

3) Tum "off" the mom light mnd press the
Fﬂfl.]ﬂl:cymtmu‘nn'ﬂ:ﬂhmuliglﬂ.

4) FPress, and while bolding down the
ANALYZE key, momentarily press the AVERAGE ke,
Tlﬁsh:lhthcmﬁLYEERbgdmdyfmmnnl
readings that are to be averaged together. (If you DON'T
press the AVERAGE key, the ANALYZER doesn't
hnwrhu]rnuwmti:mnmgalh:rudingspnnm
ahout io take, In that case, it will ignore all bat the LAST
reading that you take.)
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5) Flace the probe’s sensor in the area that you
wish t0 analyze and while bolding down the
AMNALYZE key, momentarily press the MEASTRE key.
PRINTING data for the reading that you have just taken
will gppear in the LCD.

6} Move the probe’s sensor to 4 pew spot and,
apain, while holding down the ANALYZE key,
momentarily press the MEASURE key. Agein,
PRINTING data for the reading that you've just taken
will gppear m the LCD,

T OPFTIONAL STEP - You can press the
MEMORY key and index to a new MEMORY chanmel.
You can then contmue taking spot readings with the new
FROGRAM.

8) Repeat Step 6) andior 7) for a total of up o
15 readings. Afier you have taken the 15th reading, the
unit will refise to ke amy more readmgs. Press the
AVERAGE key and the unit will average all of the
readings lopether and display the resolts in the LCD.
You can pow use the newly created PRINT data to make
@ (et print OF (o start 8 fing-around best.

The 45A"s Analyrer is &0 precise and so accurate, that
with experience in its we, you'll be abla to create
printing numbers that will be accurate encugh (o use for
most production prnting with little, if any, further
testing necded.

CHANGING FROM ONFE LENS
IO ANOTHER

You may want to do testing with coe lens and then make
the prodoction print with a different lens. Un-matched
lenses will have shphtly different color characterstics.
You can "translate” from one lens to amother by
following tha sama steps given below in SCALING
TEST DATA UP FOR PRINTING LARGER SIZES.

SCALING TEST DATA UP FOR
ERINTING LARGFR SIZES

The ANALYZER can be used as a tool for scaling test

data up and establishing settings (o use for production
printing at sny maprificarion level However, since the
AMNALYZER has a lmmiled mmpe of mesponsiveness o

varous illumination levels, it o't always possible to
simply use the program that you might have used during
testing to re-amalyze with &t the production
magnification level.

For example, if you had wed a WHITE HIGHLIGHT
PROGRAM and successfully tested an image at a
wallet-gize magnification, that game PROGRAM would
probably return errors ("E* in the LCD) if you tried to
use it at @ 16x20 size mapgnification.

There are many different ways of proceeding. However,
the following method will werk in almost all
circumstances and is easy to learn With ciperience,
you'll learm visions short cuis,

ESTABLISH GOOD PRINTING NUMBERS FOR
A SMALL, TEST-S1ZE IMAGE

1) Test your mmknown pegative at a small,
wallet-size ~ magnification. Use  ANALYZER
PROGRAMS, ring-around testing, etc. Be sure that you
bave arrived at PRINTING seliings in the LOT that will
Fuﬂlmﬂ::kmdﬁfpmathﬂj'uuwmﬂﬂlhetﬁlm
magnification. Record the PRINTING seftings in case
yoi have to refer back to them.

CREATE A CONVERSION PROGRAM

2) Do not change the magmfcation or tha lens
f-stop setting from what you used to do your testing.

3) Replace your megative with & pisce of
meexposed (bt developed) color pepative film.
{Without SOMETHING in the pegative carrier the light
level wonld be too bripht for any further vse of the
ANALYZER).

4) Press the DATA key, and then using the
MEMORY key, index o a MEMORY CHANNEL
where you can create 8 new PROGEAM.,

5) Press the FOCUS key to tum "ON" the focus
light.

6) Place the analyzer probe in the center of the
Tight beam being projected on the eassL

Ty Hold down the ANALYZE key and
momentarily press the MEMORY key.

8) PROGRAM numbers will appear in the

Chapter TR-D, Page 14



LCD, You have =t WRITTEN a FROGRAM for the
settings that you used to produce your test priat.

9 Replaca your negative in the enlarger.

CHANGE ENLARGER TO NEW PRINTING
MAGNIFICATION

10) Change the ecolarger to your NEW,
production megnification, and re-foens. You may also
change the lens and or ite fstop setting at this time.

USE CONYERSION FROGRAM
TO GET NEW PRINTING NUMBERS

11) Remove the negative and meplace the
SAME piece of un-+xposed (but developed) film.

12} Be suwe thaf you are still in the same
MEMORY CHANNEL where the new PROGRAM, that
you just wote, is stored.

13) Press the FOCUS key to tum "ON" the
focus light

14) Place the analyzer probe in the center of

15) Hold down the ANALYZE key and
momenizrily press the MEASURE key.

15) PRINTING nommbers will appear in the
LCD. You have just created PRINTING settings that
¥ou can use to make your production print.

FINE-TUNING THE PRINTING NUMBERS
CREATED BY THE CONVERSION PROGRAM

17} OPTIONAL STEP: Sometimes, this
techmique will result in PRINTING nuombers that are
"off™ by a few cc-units of color. In most cases the emor
15 50 slight that it can be ignored However, if you want
to check (and comrect) for the ermor, first - make a note of
mckﬂlcbamlmdhgthﬂyaugutinsupﬂlﬁ.
above. Then press the DATA key, Next use the centered
COLOR key to index through the thres color channels to
the DENSITY-setting position (in the far right of the
LCD). Onee in the DENSITY-changing mode, you can
{raise or) lower the density of all thres color channels,
simultaneously, by pressing the RIGHT-hand COLOR
key. Lower the PRINTING settings uatil the RED
Ehwumbﬂ'mmmeﬁmcm:lmbum
you vsed when making your previous. tests (Step #1,
above). Observe the other two channel mubers. They
will probably be “off” a few co-mnits. IF they are, using

the centered COLOR key, mdex to the channel that is
“off” and correct the selting to match the original setting
that you used to do vour lesting, When all three chanme]
settings match your original test settings (from Step #1,
above), index hack to the DENSITY-changing mods,
and RAISE the DENSITY level of all three channals
back up until the RED channel number matches the RED
channel number that you recorded eardier (the production
seiting that you obtained from Step #16, abovel.

This OFTIONAL STEP can also be used if you received
errors "E" in tha LCDY) when you ANALYZED the
pieca of un-exposed (but developed) film st the
on the BLUE color channal )

18) Replace your negative m the enlarger, and
make your production print.
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CHAPTER

TR-E

COLOR NEGATIVE PRINTING

GENERAL INFORMATION

Obiain an easel that will prodoce 3-9 wallet-sized images
on & single 8x10 size sheet of paper,

Always defermine the approximately correct density
level first, and then adjust the color balinze, The density

can be fine-tuned whils performing the final, fine-tming
of the color balance.

Abways do your testing ot & small site magnificatson and
later soale the test data up to prodoce the production-size
print.

Be sure that the Controller &5 set for FILM-TYPE "N°
and PRINT-MODE "A". Tha LCD should look like this:

M A,

- T & qoo
B e &
ADJUSTING THE DENSITY

In the abtsence of an ANALYZER PROGRAM that
could be used, make 2 test sheet by domg & series of
density steps. Mannaslly adjust the PRINTING sattings
for each sequential step, Make the demsity steps in

10-15ce increments.

In the absence of better data, use the following
PRINTING settings &8 a stating point for demsity
testing:

H-3540

INCREASING all three color channels by the SAME
amount will INCREASE the DENSITY of the print
without changing the COLOR BATANCE of the print

INCREASING all three color channels by 10 units on
each charmel will result in an INCREASE in the print's
DENSITY of 173 f-stop,

ADIUSTING THE COLOR BALANCE

Omce the comect density level is estahlished, evaluate the
image and ask yourself, "What color is there w0 much
ﬂﬂ.

There zre three, photographic, color pairs that we are
concemed with:

RED & CYAN
GREEN & MAGENTA
BLUE & YELLOW

Each of these pairs acts as a tetter tntter - if one color of
the pair is INCREASED, the other color is automatically
DECREASED and by the sams amoumt.

If, for example, the test image has too moch RED, than
the RED in the imapge has (o DECREASE and/or the
CYAN has to INCREASE.

The Beseler 45A Liquid Crystal Display (LCDY) has been
enrimeered in such 3 way as to make it easy (o lewn how
to make color corrections. Under each color channel
number there ame two Hitle colored triangles with amow
beads. For example, under the RED chamme] there is
triangls marked with & "R" (for RED) and one marked
with & "C" {for CYAN) The arow heads point to the
COLOR key (left or right) that should be used to
INCREASE the imdicated color. The "C" wrrow head and
Iriangle points to the left COLOR key. The "R amow
bead and trangle paints to the rght COLOR key.

M A

¢ 35 g *
L [E~F

In our example, if you wanted to INCREASE the
CYAN, you would then wse the LEFT COLOR key to
mike the chanpe. Conversely, to INCREASE the RED,
you would use the right COLOR key, since the "R"
triangle and eow head poimts to the nght.

=
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You should always think in terms of identifying what
cokor that dominates the image, and then you'll know
mumemhr‘nPﬂm{mmeﬂSIM}w
1o be INCREASED in order to *nentralize” the excessive
color.

For purposes of leaming additive color talancing,
consider that one of the six “photographic® colors will
always dominate. Rarely will two of the six colors be
equally dominats. If you adjust for the MOST dominate
mhr.mym:tﬁﬁngmlnflhuia'cmufplma'wﬂl
rhmdnwup.mditmh:dnltwhhmbauqmﬂ}y.

For pwposes of making changes in color balance
settings, use the following guide:

20-3ce of change - VERY LARGE CHANGE
10-20ec of change - MODERATE CHANGE
F10er of change - SMALL CHANGE

0-5¢e of change - CRITICAL, FINE-TUNING

Whmmkingmhrbﬂnnmring-mmds,m: I0-15¢c0
humfmt&ARSEtﬂﬁng,audSuﬁurfm-qu
lnsﬁng,Kquiumin&tEatlhehmmefnhug:ht
difficalty in performing accurate color judgments of
increments greater than 10-15¢c.

Byguinglbul:[m.&nﬁﬂhmhrﬂh“iﬂpnimtu
the proper COLOR key to use i order to camse an
mEFEASEfnrlh:mlurlh:yrqrm

Danmaalaclmﬁitmmmnfnhnga{ﬁru:

rng-arund) that will be LARGER than the

Slmuiﬂmhruhmlaﬁmhghymuﬁaﬂingpuh

ﬂlu]fymdﬂ.lhsﬂﬂnhulht“iﬂshp“‘hmhgﬂsm

that point in producing the ring-armund series and refime

to continne. You mipht mistske the condition for
4 il

COLOR ADJUSTMENT
FOR COLOR NEGATIVE FPRINTING

I the Owerall Color Correction Neadod
Balance |s:
Too RED INCREASE RED
Too GREEN MCREASE GREEN
Too BLUE INCREASE BLUE
Too GYaM DECREASE RED
Too MAGENTA DECREASE GREEM
Too YELLOW DECREMASE BLUE

COLOR CONTRAST CONTROL

When printing color negatives the contrast of the
ﬁn.'ﬁhﬂdpintilnmmm]ymm]ledhymlmingﬂm
comect grade of color negative printing paper. Most
manufactorers of color negative paper offer twe or three
contragt grades,

The contrast of the image that is recorded anto the color
negative B commaonly controlled by both the lighting
mdlhauhﬂjnnn«fthntpmiﬁntj-peufmhruegnﬁm
film that is used,

%ﬂn%mﬂhmwhﬁuﬁmmﬁhﬂiqﬁﬂ
manipulating the contrast in both the paper and the
mﬂﬁ*m,nwhlﬂchni]ummba:.rmdlhamyufﬂﬁ
manual,
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CHAPTER TR-F
COLOR POSITIVE PRINTING

GENERAL INFORMATION

Obtam an cascl that will produce 8-9 wallet-sized images
on a single 8x10 size sheet of paper.

APways deferming the approximately comect density
level first, and then adjust the color balance. The density
can be fine-trmed while performing the final, fine~tuning
of the color balince,

Always do your testing at a small size magnificuion and
later seale the test dats up to produce the prodoction-sizs
prink.

Be sure that the Controller is set for FILM-TYEE “P*
and PRINT-MODE “A°. The LCD should look like this:

R [y 1 ﬁA 5 CH
Ll Ju £ .
S~ v~ I = I
ADJUSTING THE DENSITY

In the abeence of an AMALYZER PROGRAM that
conld be used, make a test sheet by doing a series of
density steps. Maooally adjust the PRINTING setiings

10=15cc increments.

In the absence of Better dats, we the following
PRINTING seifings as a stating point for density
testing:

0-30-200

INCREASING all thres color channels by the SAME
amoont will DECREASE the DENSITY of the primt
without changing the COLOR BALANCE of the print.

INCREASING all three color channels by 15 imits on
cach channel will result in an DECREASE in the print's
DENSITY of 1/2 f=stop.

ADIUSTING THE COLOR BALANCE

Once the correct density level is established, evaluate the
image and ask yourself, "What color is there oo much
of?*

There are three, photopraphic, color pairs that we are
concemed with:

RED & CYAN
GREEN & MAGENTA

BLUE & YELLOW

Each of these pairs acts a8 a telter totter - if ona color of
the pair is INCREASED, the other color 15 automatically
DECREASED and by the same amount.

IF, for example, the test image has too much RED, than
the RED in the imape has to DECREASE andfor the
CYAN has to INCREASE.

The Besaler 454 Ligquid Crystal Display (LCD) has been
engimesred in such a way as to make it easy 1o leam how
to make color correctione. Under each color channe]
number there am two little colored triangles with amow
heads. For example, umder the RED channel there 5 2
triangls mared with a "R" (for RED) and one murked
with & "C" {for CYAN). The arrow heads point to the
COLOR key (left or rght) that should be wmed o
NCREASE the indicated color. The "C" ammow hesd and
triangls points to the left COLOR key. The "R* ammow
head and triangle points ko the right COLOR, key.

Pﬁ o oy S
TR 1 A

]

In our example, if you wanted to INCREASE tha
CYAN, yoo woold then use the TEFT COLOR key to
make the change, Conversely, to [INCREASE the RED,
you would use the right COLOR key, smee the “R*
triangles and arow head points (o the dght.

Chapier TR-F, Page 18



You should always think in tarms of identifying whar
color that dominates the image, and then you'll know
that the color’s PAIR (see the listed PAIRS above) has
to be INCREASED m order to "pextralize® the excessive
color,

For purposes of leaming additive color balancing,
consider that cne of the six “photopraphic™ colors will
always dominate. Rarely will two of the six colors be
equally dominate. If you adjust for the MOST dominate
color, any remaming color that i "owt of place” will
then show up, and it can be dealt with subsequently,

For puposes of making changes i color balance
settings, use the following poide:

30-dlee of change - VERY LARGE CHANGE
2)-Hce of change - MODERATE CHANGE
10-20cx of change - SMALL CHANGE

O-10er of change - CRITICAL, FINE-TUNING

When making color balance ring-arounds, me 15-20cc
increments for COARSE testing, and Scc for fine-tuning
testing. You should be aware that when printing slides,
there is a phenomenon that canses the image to sppear to
need large increments of color change in order 1o canse
any effect. As you get the color more properly adjustad
to the correct balance point, the image sppears o
respond o much smaller increments of change., Keep in
mind that the human eye has great difficulty in
performing accurate color judgments of increments
greater than 10-15¢c.

By going to the LCD, the Little armow heads will point to
the proper COLOR key to use in order to cause am
INCREASE for the color they represent.

Do pot select an increment of change (for the
nng-around) that will be LARGER than the
SMALLEST color channe] setting in your stanting point
data. If you do, the Controller will stop when it gets to
that poimt i producing the ring-around series and refise
o comtimie, You might mistake the econdition for an
equipmment failoge

COLOR ADJUSTMENT
FOR COLOR POSITIVE FRINTING

If the Overall Color Comection Needed |
Balance 1s:

Too RED DECREASE RED

Too GREEN DECREASE GREEN

Too BLUE DECREASE BLUE

Too CYAN INGREASE RED

Too MAGENTA INCREASE GREEN

Too YELLOW INCREASE BLUE
COLOR CONTRAST CONTROL

When printing color slides, the contrust of the finished
print is commonly controlled by a technique referred to
a5 “contrast contro] masking™.

Other techniques inchude *flashing™ the print and printing
om special positive papers that have lower contrast
characieristics.

The details of these techniques are beyond the scope of
this manual.

Chapter TR-F, Page 19




CHAPTER TR-G
GRADED B&W PRINTING

GENERAL INFORMATION

Obtain an sasel that will produce 8-9 wallet-sized images
on a single Bx10 size sheet of paper.

Always determine the spproximately comedd density
lewvel first, and then evaluate the test print to determine if
the correct prade of paper has been used.

Adveays do your testing at A small sizs magnification amd
later scale the test data up to produce the pmoduction-gire
prink.

Be sure that the Contmoller s set for FILM-TYPE "B-W"
and FRINT-MODE "A".
B-w A
N in CH
10 1L '
[~ v~ R[]

When printing onio graded B&W paper, use equal
amounts of both GREEN and BLUE light.

¥

3
[

AD]JUSTING THE DENSITY

In the absenie of oo ANALYZER PROGRAM ihat
oould be used, make & test sheet by doing = series of
density steps. Manually adjust the PRINTING settings
for each sequential step. Make the density steps in
10-15¢c incroments.,

INCREASING both GREEN and BLUE color channels
by the SAME amount will INCREASE the DENSITY of
the print.

INCREASING both GREEM and BLUE color channels
by 10 units cn each chamel will result in an INCREASE
in the print's DENSITY of 1/3 f-stop; 15 units = 1/2
f-stop; 30 wnits m | f-stop,

Each different paper-grade of conmtrast has a slightly
different semsitivity, or "speed® in its emulsion. The
lower grades are faster than the higher grades. Therefore,
the lower grades will require less exposure than the
higher grades.

ADIUSTING THE CONTRAST

If the contrast level of the Image isn't acceptable, you
will have to select & different grads of printing paper and
gtart over.

If the contrast of your test image iz too high, you will
oeed to select 3 LOWER prede of printing paper, If the
confrast of your test image s too LOW, you will need to
select a HIGHER grade of printing paper.
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CHAPRPTER

TR

VARIABLE CONTRAST
B&W PRINTING

GENERAL INFORMATION

Obiain an casel that will produce -9 wallet-sired images
on & single 8x10 size sheet of paper.

Always determine the approximately comect density
bevel first, and then evaluate the test print to determine if
the correct contrast level has been achisved,

Abways do your testing at a small size magnification and
Mumahmamddlupmmmupmdlmm—m
print.

Be swre that the Controller is set for FILM-TYPE "B-W"

#nd PRINT-MODE "A", The LCD ehoold look Iike this:
B-w A

I Fi i i

AL (NERR

Whﬂ:ihﬂnmse\ranlmhmqumnfmmm

varishle conirist paper, a simple, easy-to-leam techmique
iz 29 follows:

CH
1

1) Evaloate your B&W negative. Decide if your
neglive is: normal density ; yery dense; or very thin

2) Go to the chart below (in the ADJUSTING
CONTRAST section) and select the Bescler 454 Color

S]L[mﬂ:umﬂingﬁuaﬂmﬂgpniumd
manually produce & scries of density steps by
INCREASING the GREEN and BLUE channel settings
for each subscquent exposure. To increase both color
chmzhmuhml}.prmthﬂﬂhT&tﬂy Thea
momentanly press the center COLOR key to index the
Controller thmough each of the color channels to the
density-changing mode indicated by the symbol in the
far right-hand edge of the Liquid Crystal Display (LCD).

4) Use the Icfi-hand (of the two) COLOR keys
o mise all the color channel sefting numbers
simultansonaly.

5) Make 89 wallet-size test exposures, by
repeating step 4) amd mereasing the density on each
sulmequent step.

6) Evaluate your test images. Select the best
density and determine if it is of an acceptable contrast
Level

7) If it is NOT acceptable, change the mixturs
of GREEN and BLUE ligh, and re-do the test.

E) OFTIONAL STEP: Switch to the B&W
ring-around mode by pressing the DATA key. Using the
seftings that produced the best density level, procecd
with making & "contrast ring-around”,

%) Evalute the contrast-ring-amound and salact
ﬂlabeﬂhmgr.mmng:lhnmndnﬂdﬂutmg:m
bﬁfﬂ:th:rmul:adm:mdmmmpm:ﬂm
below in ADJUSTING THE DENSITY l:nd
ADJIUSTING THE CONTRAST.

The chart on Page 22 can be used to defermine what
changes each step in the contrast-ring-around makes in
the starting-point settings,

Each exposure step in the rinp-around adds or subtracts
the dicated increment of color units from the
indicated color channel, You cannot change the
ncrement like you can in the color ring-armmd. In the
B&W ring-wound, the increment of change &
permanently fixed.

ADJUSTING THE DFNSITY

INCREASING both GREEN and BLUE color channels
by the SAME mmount will INCREASE the DENSITY of
the print without chunging ths CONTRAST of the priat.
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INCREASING both GREEN and BLUE color channels
by 10 units om each chanme] will result in an INCREASE
in the print's DENSITY of 1/3 fstop; 15 units = 12
f-stop; 30 umts = 1 f-stop.

ADJUSTING THE CONTRAST

With all brands of varishls contrast printing paper the
contrast of the image can be adjusted by controlling the
mixturs of GHREEN and BLUE light ilat s wsed.

INCREASING tha GREEM light, relative to the BLUE
light, will LOWER the contrast.

INCREASING the BLUE light, relative to tha GREEN
light, will INCREASE the contrast.

Each different brand of varishle contrast printmg paper
has a shighily different range of performance, and a
sliphtly different response to GREEM and BLUE light.
Each different brand of paper responds slightly differsnt
o differsnt brands of developers, their various
copcentrations, and the various development techniques
{zuch a5 Ome, temperatore endfor agitation) that can be
wed, Further, manufacturers change the chemcterstics
of their papers and developers from time to hime
Therefore, it isn't practical to try and present specific
printing settings for the Beseler 45A and claim that they

The acime] increment of change thet oecurs i shoan below, Due to the many varishles in B&W printing thess ring-around steps should BOT be
thomght of s representing specific B&W paper coniresi prades. They are simply 2 renge of arbitrery chapes.

THE B&W RING-AROUND MODE

* Image #4 =

ring-arnmad st

Image #0 = +60 GREEN -20 BLUE (lower in contrast than Image #1)
Image #1 = +45 GREEN -15BLUE (lower in conirast than Image #2)
Image #2 = +30 GREEN -10 BLUE (lower in contrast than Image #3)
Image #3 = +15 GREEN -05 BLUE (lower in conirast than Image #4)
00 GREEN 00 BLUE STARTING POINT SETTINGS
Image #5= -15 GREEN +05 BLUE (higher in contrast than Image#4)
Image #6 = -30 GREEN +10 BLUE (higher in contrast than Image#5)
Image #7 = -45 GREEN +15BLUE (higher in conirast than Image#6)
Image #8 = -60 GREEN +20 BLUE (higher in contrast than Image#7)
* Notice that the starting-pedat data sppeass in Image §4 when using the BEW ring-arotmnd.

will fail, and the onit will shoe “0OFF. Sinee you sanood changs the merament-of~change @ the BEW ring-aroisd (i
¥you can in the COLOR riog-around mede), your cnly cther option is to changa the starting-point settings and re-do the
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will always ereats specific grade levels of contrast.

b considered to be "genera] purpose data” to help you
get started in the right direction. You should modify this
data based on your experienca with your own, specific,
variables to the above listed possibilities.

By mixing GREEN and BLUE light, a cenain COLOR
of light is produced that cawses & cerlain response in
the paper’s emulsion. The scitings in the table are for
the LOWEST DENSITY of each of the specific
COLORS (or mixtures) of light The actmal settings
that you usa for making a particular print will be some
HIGHER DEMSITY level of those settings given in
the fable balow.,

B&W CONTRAST GRADES

APPROXIMATE APPROXIMATE
4SASETTINGS  KODAK CONTRAST GRADE _ NEGATIVE TYPE
160-000 = VERY DENSE
140-000 - |
120-000 - |
100-000 I
020-000 - I
060-000 0 I
055-000 12 |
040-000 1 |
020000 1-172 |
000-000 2 NORMAL
000035 2-1/2 |
000-060 3 |
000-080 3112 |
000-120 4 |
000-140 4-112 |
000-180 5 VERY THIN
INCREASE GREEN TO LOWER CONTRAST
INCREASE BLUE TO RAISE CONTRAST
HOTE: The "Contrass Grsde Mumbem® given abons are for geners| reference parposes ONLY, md sbould ROT be coosldered i be
highly nocormte, Thers are foo meny vasiables, mﬂ;uhhdnfpinfwgmhnﬂofdﬂﬁupu iemperanane and sgitation of
development, £z, In oreler b produce kn sccurats bl of *Cortran Grade Noesher™.
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CHAPTER TR-l
B&W PRINTS FROM

COLOR NEGATIVES

GENERAL INFORMATION

Several companies currently make a special B&W
printing paper that is sensitive to all colos of light
These papers mre referred o a3 panchromatic papers.

Obtain an easel that will prodocs 8-9 wallet-sized fmajes
an a singla 8x10 size sheet of paper.

Always determine the approximately comect density
level first. While you can manipulate the contrast level
of individnal colors of the image, it & not possible for
you to control the over-all contrast of the image during
regular printing, That contrast - what ever it & - is
“fixed" at the time the exposure is mads on the camera.

Always do your testing af a small size magnification and
later scale the test date op to produce the production-size
Frink

Be sure that the Controller is st for FILM-TYPE *N°
and PRINT-MODE "A”,

N A
T T
i ~c I v~ ][

You SHOULD use all three color channels for printing
cofo panchmomatic paper. And, unlike other BEW
printing paper, panchromatic paper must be treated like
color paper and handled i tota] dardkness, or used with a
gife light that i= “zafe® with color papers.

CH

b

et

ADIUSTING THE DENSITY

When printing cnto panchromatic with the Beseler 454,
always use equal amounts of all three color channels to
make the exposure. If you do ot use equal ampunts of

all three cobor channels, it will cause a “distortion® in the
way the varions colors will be rendered into shades of
gray. Such distortion can be intentionally used as a ool
for changmg the shade of pray that some colos create.
Sen ADJTUSTING THE CONTRAST, below.

In the absence of an AMALYZER PROGRAM that
could be nsed, make a test gheel by doing a series of
density steps. Mamually adjust the PRINTING scifings
for each sequential siep Make the density steps in
10-15e¢ increments.

In the abzence of better data, uwse the following
PRINTING settings as a starting point for density
testing:

000-000-000

INCREASING all three color chammels by the SAME
amount will INCREASE the DENSITY of the print.

INCREASING all three color channels by 10 units on
each color channel will result in an INCREASE in the
print's DENSITY of 1/3 fstop.

ADJIUSTING THE CONTRAST

The over-all contrast of the image is "fixed” at the time
the film is exposed on the camers Owver exposed
negatives will print HIGH in contrast. Under exposed
negatives will print LOW in confrast.

However, it is possible to adjust the contmst of an
individual color in the image. Or, said another way, it is
possible to adpest the shade of gray at which an
individual color will print. The techniqus i o follow the
same "rules” that apply o using colored filters over the
camera lens while exposing BE&EW film.

For example, if yoo have shol a pordmil oo color
negative film, and then have to make a3 B&W print -
sometimes the person's lips will hem out to be such a
pale shade of gray that they almost *disappear” into the
other skin tones, The goal, then, is to darken the lips
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(INCREASE the contrast) m the B&W print. Sinee the
lips &re a shade of RED, the lips will appear DAREER
if you REDUCE the amount of RED colored Lizht that
you ose iv make the exposure onto the panchromatic
paper. To REDUCE the amoont of RED colored light,
EEDUCE the size of the number displayed in the LD
for the RED color channel.

You will have to make & reduction of the color by a
ratatively LARGE amoamt. Try wsing 40 or 50 umits
LESS, You will have to INCREASE the other two
channels slightly to maintsin the proper DENSITY
level As a rule of thumb, if you REDUCED the RED
channel by 40 mnits, ADD 20 units to each the ather two
channels,

Thera are three, photographic, color pams that we are
eoncernsd with:

RED & CYAN
GREEN & MAGENTA

BLUE & YELLOW

Each of these pairs acds as a tetter totter - if one color of
the pair = INCREASED, the other color is automatically
DECREASED and by the same amount.

If, for example, you wanted (o INCREASE (darken) the
shade of gray that a CYAN colored object was
producing, you would heve to INCREASE the RED
channel mumber, thos INCREASING the amount of
RED colored light that the Beseler 454 would produse.
Sew the Chart below.

To LIGHTEN the shade of gray for dadk preen foliage,
and thus increase the amount of visible detail, yoo would
DECREASE the mount of GREEN colored Hght that the
Beszler 454 would produce, See the Chast below.,

Making a color change of 10-20ce will cause g zmall
shift in the shade of gray. Making a color change of
30-50ce will cause a moderate shift. Making a color
change of 60-B0ce will cause a larpe shift,

If you intend to do this type of contrast manipulation, it
will be belpful to have a color print of the negative for
reference.

CHANGING CONTRAST OF SELECTED COLORS IN PANALURE PRINTING

ORIGINAL TO LIGHTEN THE TO DARKEN THE
IMAGE COLOR SHADE OF GRAY SHADE OF GRAY

RED INCREASE RED DECREASE RED
GREEN INCREASE GREEN DECREASE GREEN

BLUE INCREASE BLUE DECREASE BLUE

CYAN DECREASE RED INCREASE RED

MAGENTA DECREASE GREEN INCREASE GREEN

YELLOW DECREASE BLUE INCREASE BLUE
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CHAPTER TR
MAINTENANCE

The Probe’s sensor i the tiny, 3mm diameter, “spot” on
the edge of the Probe. The sensor requires no special
attention, and does MOT need o be shielded from bright
moom lights or daylight. The Probe can be cleaned witha
cloth in water or lens cleaner, DnNﬂTlmly

DIRECTLY to the Probe. Avold excessive
cleaning of the sensor. Tts surface is basically plastic
which could becomes clonded uﬁhmwnymhﬁq
which, in tum, would reduce it light transmitting abiliry.

Frobe Aperture

Analyzer Probe

Analyzer Probe Plug

MEMORY PROTECTION OF
FROGRAMS

The Controller contains special capacitors that hold a
cherge for several weels which will supply power to
maintain the that are stored in Memory. Sioce
out and fail with age.

Although the onit's Memory can be mamtained for
several weeks in the event that it is un-plugged or if there
is & power failore, it should be left plug in when not in
use.

When plugged in, even though the main OFF-ON gwitch
has been et to "0FF", there is still 2 small trickds of
power being applied to the circoits to maintain the umnit"s
Memory. This power cansas the battom of the Controller
to be slightly warm to the tonch This is a nommal

THE COLOR HEAD

CHANGING EXPOSURE & FOCUSING TUBES

Replacement Exposwme & Focusing Tubes are availabla
from Beseler or from yoor local awthorived Hessler
dealer. The part numbers ane:

EXPOSURE FLASHTUBE: Catalog Mo 5125

FOOCUS FLASHTURE: — Catalop Na 8126
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The color head containg several Xenon flash tubes. Ome
tube is used to creats Iight for focusing and composing.
The other mbes gre used to prodoce the three, additive
clors RED, GREEN and BLUE. The focus tube is
slightly longer than the exposure tbes and cannot be
imterchanged with them. All of the exposure tubes are
Meatical and interchangeable, The color of light is
established by a special plass filter that is positionsd so
that 100% of the tube’s output must pass through the
filter. Therefore the ONLY color of light that is given
off i that which is established by the filter... regardless
of the age of the flash tube.

There am two flash tubes used for both the RED and the
GREEN colors. Only one flash tube is used to produce
BLUE light. The two tubes in each of the RED and
GREEN chamels work together in such & way that they
must be faitly closely matched - electrically. When one
of the pair finally wears out, both tubes must be
replaced, since replacing cnly the bumt out tobe would
result in an electrical mis-match between the new tube
and the partially used fube,

The glass filters that establich the RED, GREEN and
BLUE colors are made from extremely britile glass
They break easily. When exposures are made, the flash
tbes give off a certain amowunt of heat Some of that
me&:ﬁh&&%ghﬂhﬂqit
expands in physical size... a little. To prevent the filters
from expanding and breaking themselves, they are
intentionally mounted loosely in their fixture If you
shake the fixture slightly, the filters will rutile a Little,

When exposures are made, a certain amount of statie
electrical charge is created. This charge causes air bourn
dust particles to be attracted to the filters, building up a
film of dirt om them. If the dit Ba"t removed
perindically, it can ahsorb infrared (IR) energy, causing
the plits to heat unevenly resulting in the glass filter
cracking.

When one of the exposure mibes begins to wear out it
will take longer for it to deliver its assigned amount of
outpit. This cam be observed by watching tha
ecunt-down in the LCD during the exposure. The weak
tube will lag behind the others mnd will be several
seconds completing its cutput after the other tybes have
finished and shut off. The Color Head can continue to be
used, until the tube actually fails to fire, without
resulting i damage However, as the fube gets weaker
and weaker, there will be a certsin ageravation factor in
m:'lingqnilmﬁnish. You may want 1o replace it befors
it actually fails. Tt can usnally be easily identified by

opening the Color Head, removing the filter assembly
and observing the mbes. The "bad® tube will be
excessively darkennd on its ends compared to the others.

When the focus tobe fires it will produce 2 cortain
thythmic sound and high speed pulsing pattemn that you
will quickly come to recognize as pormal opertion.
However, when the focus tube becomes weak, it will
start out normally and in a few seconds quickly chanpe
to a0 erratic sputtering type of performance As with the
exposure tobes, yoo cen continue o wse the foous tmbe
until it fils, or you can choose to replace it when the
"aggravation factor” becomes grest enough,

When an exposure tube bocomes so weak that it requires
more than 5% longer than the other tubes to complets its
cxposure, the B45A will shot iteedf down, and indicate in
its LCD which color channe] has & bad tobe that should
b= changed. The B45A will also shat itself down when
the focus tobe becomes excessively wesk The codes (hat
are displayed in the LCD are a= follows:

CODE IN THE MEANING
LCD
CH1 (2) RED Color Tubes
CH2 (2) GREEN Color Tubes
CH3 (1) BLUE Color Tube
CH 4 (1) Exposure Tuba

When exposures are made, the flash tubes give off
cartain amounts of heat that are somewhat proportional
to the size {(amoumt) of the exposwera. This hest is
dimipmdb:.rdﬁmn\wﬁmmﬁngﬁmmihnmlmf
the eolor head. Mone of this hest ever reaches the
negative stage, but it does cawse the operating
temperatire of the flash mwbes o vary somewhat
depending on & given operator’s printing techniques.

Usfortunately, Xenon flash tubes give off slightly less
hgﬁ:n'hmuﬂieylr:l:ﬂfhmhj'h\\'hmﬂwjm
conler. They also wesr out faster if they are operated
hotter rather than cooler. The 45A has some special
electrical circuitry that attempis to compensate for the
temperature build-up in erder to eliminatn color shifis
that might result from the temperature variations.

Most of the time, thess lemperaiire  compensating

cincuits work very well However, it is possible to
operata the umit in such a manner that the temperares
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build-up will catss a given tube to fire a litthe eomtically.
When this happens, a slight color shift can occur in the
print’s image. If you find that such unexplamable color
chifis are occasionally occurring, you might want o
consider either changing your printing habits 50 &s 1o
allow more time for tho heat to be dissipated, or
providing some sort of supplemental cooling such as
forced air. Generally speaking, when using the enlarger
the cooling fins should be expected to be warm to the
touch. However, if they becoma really hot, you should
be alert to possible color shifts and shortened tube Jife.

The plastic diffuser of the color head that s positionad
just abevs the negative stage should be kept particularly
clean. It is 50 close o the negative that if small particles
ufdm:llmlﬂlt.thujwnldbnmm:m'hlcmth:
finished fmape since the lens will brng them into
mear - focus along with the image i the negative.

The color head is supplied with a 425 mch Light
diffusing chamber. If yon find that yon am working
mostly with 35mm mages, you might want to order the
accessory 35mm Diffosion Chamber (Catalog #8294). It
will provide an additional 1.3 f-stops of Light ontput by
condensing the tota] outpat into the smaller 35mm aea,
However, the 35mm Diffusion Chamber cannot be used
with the Beseler 35mm Mepatmns since the Nepatrans
positions the negative slightly futher away than a
differential results in the corners of the image being
slightly vignetted with the 35mm Negatrams. Both the
medinm format MNegatrans (Catalng #3087) and the
35mm Negatrans (Catalog #8081) work very well with
the 4x5 Diffusion Chamber.

Sometimes an exposure tube will experience & total
failure without any noticeahle waming that it was
pettmp weak, Tubes, like bousehold Lght bulbes, fail n
um-predictable ways, and for mm-predictables reasons.,

If you suspect that there is a bad tube, or if you just want
to check the tubes procesd as follows:

1) Tum "OFF" the power switch and
disconnect the power cord,

2) Unscrew the four knorled thumb-screws on
the top of the Head by tuming them clockwise. Pull
straight up using the chrome-plated handle. You will
need to tug slightly so that the intemsl electrical
connecior will separate, The [Thumination Assembly will
of the Color Head body. See Figure G.

%) Ploce it on a flat surface - preferably coversd
with a soft cloth such as & towel - 50 that the Filter
Assembly (the colorad fillers) faces npwand. See Figure
E.

Figure K

4) Remove the Filler Assembly by loosening
the four screws nscd o hold it owver the exposums
flachiubes (See dashed cireles in Figure K). DO NOT
LOSE THE FOUR LITTLE SCEEWS. If you are
working on a soft towel, the littls scoews are less Hkely
to roll away snd get lost.

5 DO NOT TOUCH THE COLORED GLASS
FILTERS WITH YOUR FINGERS. It will oaly canza a
grease deposit from your fingertips that will have to be
¢leansd off, If fingerprints are loft on the glass filters, the
ackds in the fimgerprint will etch mnto the plass surface,

6) Visually observe the tubes. As tobes begin o
wear out they tmm dark on their ends, fust like hous=hold
Muorescent tubes. Generally, the DARKEST tbes are
the oldest and weakest.. snd should be replaced
However, it is possible for even new tubes to fadll
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Sometimes o tiny, oealy invisible, hairline crack can
develop amund the metal end-cap which will canse a
loss of intermal gas pressure, resulling in todal tube
fallare. If you are in dooht, exchanze guestionabls
mbe(E) with new ones and see if that solves the problem.

7) When ever a tube fails in either the RED or
the GREEN channe], it will be necessary o replace
BOTH tubes in that channel with new mbes. The tubes
mn those channels must be of pear-equal "age® n onder to
"wiork” in the ¢lectronic circwt that fires them,

TO REFLACE THE FOCUS TURBE:

1) Loosen the screw on the terminal plate of the
focus tobe and detach the wire. DO NOT LOSE THE
SCREW.

Z) Pull the focos tube"s wire free of the clip on
the side of the focns flashiobe bracket.

3} Remove the old focus tube from the tube
holder as shown in Figurs L, and insert a new one. Make
sare the wire aftachment point on the pewly installad
tube faces upwand - Saz Figure M.

HANDLE FLASHTUBES ONLY BY THEIR METAL
ENDS AVOID TOUCHING THE GLASS

Pass the new tube’s wire throngh the clip and anach the
free end to the termimal plate with the screw. Be sure to
fuck the tube’s wire info the alignment guide just as il

Was.

I0 REPTACE THE EXPOSURE TUBE:
1) Locsen the serew on the terminal plata of the

exposure tnbe(s) to be replaced and detach the wire{s).

2) Remove the old exposure fube(s) from the
fube holder(s) and imsert the new tube(s). Make swre the
wire attachment point on the newly installed tube(s)
faces upward - See Firure O,

Figure 0

BANDLE FLASHTUBES ONLY BY THEIR METAL
ENDS AVOID TOUCHING THE GLASS

3) Antach the free end of the new mbe's wite to
the terminal plate with the scren Be sure to tock the
tabe’s wire into the alipnment puide just as it was.

4) Check the colored glass flters for dirt If
they have accomulated & “scum® of sirboumn dost
particles, be sure to clean the fitters before replacing
them. See CLEAMING THE COLOR FILTERS below
for cleaning technique and handling wamings. If o
moch dirt builds up on the filters, it will absork infrared
enerpy duning exposures and canse the filiers to becoma
excessively hot. This could canse the filters to crack,
which would require replacement. Since you normally
won't have the Illumination Assembly opened very often
{except to replace a flashtube), it becomes & good time to
muotinely clean the filters,
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TO RE-ASSEMBLE:

1) Reposition the Filter Assembly over the
exposure flashtubes and secure it with the four serews
that you removed earlier.

2) Holding tha Illuminstion Assembly in your
hands, end using the chrome-plated handle on the top,
nlrgnthafmrchnmn—platndgmdn—mﬂs of the
Oiumination Assemble with their respective openings in
the Color Head body and replace the Ilumination
Assembly in the Color Head Yoo may need to press
downward 4 bit to engage the electrical comnector.

3} Tighten the four kourled thumb-screws on
the top of the Nlumination Assemble. You aoly need o
make them *finger tight”.

THE RE-SET BUTTON

If the unit sill functions improperly, using the tip of &
ball point pen, press the RESET BUTTON located
between the PRINT MODE and FOCUS keys. This
bution is recessed o0 avoid accidentally pressing it
Prezssing it will nsmally canse a loss of all data that was
keld in Memery. If unit still functions improperly, sec
the TECHNICAL. REFERENCE MANUAIL, Chapter
TR-L, TROUBLE SHOOTING or contact the Beseler
Techmical Service Department, 1-800-67E-TECH
(B00-578-8324).

CLEANING THE COLOR FILTERS

13 When ever you have occasion o open the
Thumination Assembly and replace flashtubes, i & a
good ides Lo take the time to inspect and, if needed, clean
the colored glass Aliers. If they have sccumulated a
"scum” of air-boormn dust particles, be sure to clein the
fiklers before peplacing them If too mmeh dire boilds up
on the filters, it will absorh infraved enerpy during
exposures and canse the filters to becoms emcessively
hot. This could cause the filters to crack, which wounld
require replacement.

7} Use standard lens clespmer or common

rubbing alcohol (isopropyl alechol) and lens tsswe (or
cotton swabs),

3) BE EXTREMELY CAREFUL AND
GENTLE WHILE HANDLING THE GLASS FILTER
ASSEMBLY. DO NOT REMOVE THE INDIVIDUAL

FILTERS FROM THE ASSEMBLY - it isn't necessary
i clean them, and thers iz too moch chanes of bresiing
them.

4) The glass filters are VERY BRITTLE.
THEY WILL BREAE EASILY. Due to manufacturing
specifications, requiring a namow wave-length frequency
of filtration, THEY ARE VERY EXPENSIVE TO
REFLACE.

5) The glass filters are intentionally mounted
LOOSE in the assembly. They SHOULD mattle slightly if
you gently shake the assembly.

6) When cleaning the filters, do oot press
excessively hard in the middle, or you might break them.
THEY ARE DELICATE. YOUR WARRANTY DOES
WOT COVER ACCIDENTAL EREAEAGE.
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CHIABMER

TTREK

ACCESSORIES

THE FOOT SWITCH

A foot switch is available for the Iumination Assembly
that will start and slop the exposwe. It acts Lke the
EXPOSE key on the Controller. It plugs into the back of
tha Controller.

FOOT SWITCH, Catalog No. 8179

THE 35mm DIFFUSION CHAMBER

35mm DIFFUSION CHAMBER,  Catalog No, £209

The Beseler 45A Tumination Assembly is shipped with
& 4x5 Diffiston Chamber already instaffed Tr will
provide adequate jllumination, for almest all
photographic processes, for all format sizes up to and
mchuding 4%5.

A zecond Diffusion Chamber, #8299, is available for
those technicians working with 35mm (or smaller)
fommats. It condenses all of the available illumination
into the 35mm format area,

Tha #8299 35mm diffosion Chamber cannot be used
with the #B08]1 Beseler 35mm Negatrans Carrier,
because the Negatrans Carrier positions the negative too
far away from the Chamber's illomination surface,
resulting in a Joss of uniform illomination in the image's
corpers, It can be nsed with all other 35mm (or smaller
format) negative carriers, including the #8305 carrier for
mounted slides,

The #3299 35mm Diffusion Chamber cannot be used
when the Beseler 45A Nlumination Assembly has boen
mounted on some clder Beseler 231-XL enlurpers doe o
2 mis-alipnment of the optical axis.

The 35mm Diffusion Chamber adds approximately 1.3
f-stopes of ilumination to the work area

IO _INSTALL THE 35oumm
DIFFUSION CHAMBER:

1} Tum "OFF" the power switch and disconnect
the power cord.

2) Remove the entite Memination Assembly
(5¢¢ Figuwre F) from the enlarger and place it on a flat
ot rest the unit on serfaces that might scratch or
the diffuser plate. Itz 2 good jdea to lay out a clezn soft
cloth or towel to placs the mit oo

Figure F

it

3}Lnﬂ-c;amthafm:rhm1=dltnmmnw:mﬂm
of the Ilhmminstion Assembly termang them
Eﬁm‘:hckw'nc. With one ]:I.B.tllhrﬂﬂdj"iﬂg the
IMumination Assembly assembly, use the chrome plated
handle on the top to pull the Mtminution Assembly up
and out of the lumination Assembly. You will need 1o
h;gsﬁgﬂlyiﬂlhﬂﬂlnhmmldh:hiﬂlnqmmwm

4) Using a Phillips (cresspoint-type)
screwdriver, loosen the four screws (Ses dashed circles
in Figure H) securing the 4x5 mixing chamber o the
Nlumination Assembly Housing.
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Figure H

5) Separate the chamber from the Nlumination
Assembly housing by sliding the release pin back as
showm (See Figure I) and lifting the npper body of the
llumination Assembly off of the 4x5 Diffusion
Chamber. See Figure J.

Figure |

Figure J

6) Holding the release pin back, position the
upper body of the Niumination Assembly over the 35mm
Diffusion Chamber, then let the release pin slide closed.
Re-insert the screws provided with the 35mm diffusion
Chamber and tighten them.

7) Align and attach the humination Assembly
back into the Ilumination Assembly body, and tighten
the four knorled thumb-screws. They only need to be
*finger tight".

This step is the reverse of Step 3) above.

8) Re-install the [lumination Assembly on the
cnlarger, This step is the reverse of Step 2) above.

THE COLOR FILTERS

The colored glass filters are very brttle and must be
handled with extreme care. The GREEN filter actually
consists of a BLUE and a YELLOW colored fller
sandwiched together. Replacement filters can be ordered
from Beseler or any authorized Bescler dealer,

RED FILTER:
Catalog No, MC-1827-5804

BLUE FILTER:
Blue Filter #2,  Catalog Mo, MC-1527-5507

GREEN FILTER:
Bige Filter #1, Catalog No. MC-1527-5506
Yellow Filler, Catalog No. MC-1827-5805

When replacing & color filter, be sure that you
re-gssemble the filter holder so that each filter is just &
little loose i the mounting. The loose mounting is
necessary to allow room for thesmal expansion during

THE FILTER HOLDER ASSEMELY

The Filter Holder Assembly can be ordered from Beseler
or any suthorized Bescler dealer, It should not normally
become necessary o obtain a seplacement Filler Holder
Assembly, However, some technicians, doing extensive
B&W work prefer to have & separate assembly
mﬁa.hingmthinghﬂﬂLUEiﬂfﬂfGREEHﬁh&ﬂ.

Chapter TR-K, Page 32



Such a geparate assembly can be quickly installed when
needed ond provides for incressed power output by
converting the RED channel to a color of light that can
be utilized by B&W papers. The catalop numbers given
below are for the components that malke up ths complate
assembly, less the filters (listed above). The screws
Listed are the VERY TINY Fhillipe screws that hold the
phenolic retaining pieces (FILTER HOLDER “B") in
position.. which, m tum bold the glass filters in
position. The four larger screws that hold the entire
assembly to the Tlumination Assembly are not Listed,

FILTER PLATE HOLDER,
Catalog Mo, MC-8445-2215 (1) needed

FILTER HOLDER "B",
Catalog No. MC-8445-2317  (2) needed

FILTER CONNECTING PLATE,
Catalog No, MC-R445.2316  (2) needed

SCREWS,
Catabog No, MC-9012-2070-07 {4) needed

THE EXPOSURE & FOCUS TUBES

The Exposure and Focus flashiubes can be ordered from
any amthorized Beseler dealer. See tha TECHNICAL
REFERENCE MANUAL, Chapier TR-T,
MAINTENANCE, (sub-section) THE COLOR HEAD
for installation i :

EXPOSURE FLASHTURE,
Catalog No. 8125

FOCUS FLASHTUBE,
Catalog No. 8126

GLASSLESS ROTATING FILM CARRIFRS

#6304 For 35mm (Mmm x36mm) Film

#8302 For 35mm Full Format {25mm x37mm) Film
#8305 For 35mm Mounted Slides

#8334  For 6em x 4.5cm (1-5/8"22-14") Film
#8312 For 6om x Gom (2-14"x2-1/4") Film

#8328  For 6om x Tem (2-14722-34") Film

#3314 For 6om x 9cm (2-14"23-14) Film

#8322  For4"x5" Sheet Film

GLASS ROTATING FILM CARRIERS
#3342 Universal, 4x5, Film Camier

with Standard Glass
#5343  Universal, 425, Film Comier
with Anti-Mewton Glass
OTHER ACCESSORIES

#3129  Dust Cover for 45M Series Enlarpers
#8040  Red Safety Filter
#8163  Anslyring Light Integrator Filter

BESELER ENLARGING LENSES

#5640  BHeselee-HD 50mm, i2.8-f16
for 35men format - nee lens board #8021

#3641 Beseler-HD 80mm, 4.0-F22
for 626 format - use lensboard #3032

#3642  Beseler-HD 105mm, 15.6-032
for 627 foemat - use lensboand F2032

#3643  Bescler-HD 135mm, 5.6-132
for 45 format - ues lemsboard FS029

#3644 Beseler-HD 150mm, £5.6-£32
for 4x5 farmat - use Jensbosrd #8037

¥eeds  Besaler-HD 240mm, f9-f64
for Bx 10 format - wse lensboard #3037

#8670  Beslar 50mm, f3.5-f16
for 35mm format - use lenshanrd §802]

#8680  Peslar VSmm, f3.5-£23
for Exfh formnat - use lenshoard FB023

#B652  Beslar O0mm, f4.5-F12
for 6xT format - use lenshaspd #8073

#8684  Beslar 105mm, f4.5-722
for G format - use leashoard #3029

#3686  Beslar 135mm, £5.6-F22
for 4%5 format = use lemshoard FRO29

If you are using lenses other than Beseler lenses, conmit
your Beseler Dealer for adapiors, lens mounts, lems

boards, jum nus, eic.
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The we of glass-type negitive comies opens the
opportumity for Newton rings to cccur. If 70U must usa a
glasstype cammer, aod you have Newton rings, try
DRYING the nepative with the heat of a hair dryer. By
using heat to drive the tiny amount of residual moistome
out of the cmulsion, the tendency to produce Mewton
rings will be greatly redoced.

Bescler also has an anti-Newion spray that can be very
bhelpful

Anti-Newton Spray, 200ml, Cat. #3201-12

The Beseler NEGATRANS® film carder is availabls for
both 35mm and 120/220 film Individuoal nepatives or
complete rolls are transporied through the Negatrans®
carmier via a patemted drive mechanism, preventing finger
prints or scratches from occuring,

The 35mm Mepatrand® inchodes a built-in mask for
balf-frames 35, a5 well a%, standard 35mm format A
built-in window allows the user to view the

oumber on the easel when desired. It can be used with
bath 120 and 220 [lms,

The 120 MNegatrans® festures a pressure plate to insure
that the film remains flat diring the expomure. Buoilt-n
masking allows Gxf and 6x7 formats to be used. An
optional 5x4.5 mask is available.

35mm Negatrans® Carrier, CatL #8081

120 Nepatrans® Carrier, Cat. #5062

65 Pressure Plate Acoessory, Cat. #8092
The Beseler Negaflt® curier is a unique negative carrier
that safely stretches the film and holds # fat under

controlled tension withowt glass, It ds designed for both
4x5 Pack and 4x5 Sheet film.

Negaflat®, Cat. #8340
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CrIAPTIEER TREL
TROUBLE SHOOTING

Inside of the Contmller there is a relay that swilches
power om & off. If the power line cord & not making
positive contact in the wall socket, it is possible for this
relay to chatter.

Be surs that the power line cord is plogged into the wall
ouilet in & proper manner and 15 making proper elsctrical
contact.

COLOE HEAD OFERATING TEMPERATURE

When the flashiubes are fired for cither focusing or for
making an exposure, there is heat geperated In normal
operation this heat is dissipatad by convention from the
cooling fins on top of the Color Head It is normal for
these fins to be wanm to the touch during opemtion.

Depending on how much light output is requested for a
given exposure, and depending on bow many exposures
are made in a given amount of time, determines how
much heat will be generated. Only so much heat can be
dissipated by the cooling fins in a given amount of Hme.
It is possible to "work” the Color Head so much that the
heat will build up wntil the cooling fins are very hot (o
the touch.

When the flashtubes get hot it i possible that they may
fir: in an erafic, enpredictable manner for which the
Controller will not be able to compensate. This will
result in unexpected color shifts in the print. This &
especially troe for flashtubes that have quite a few hours
of we on lhem. Also, operating the flashiubes af
excessively high temperstures will shorten their overall
life expectancy.

It is suggested that you occasionally reach up and touch
the cooling fins. If they are warm to the touch, that i
oommal If, however, they become so hot that you Jdon't
feel comfortable keeping your finger tips on them, they
arc too bot, and further operation should be suspended
until they cool.

While it iz possible to operate the Color Head at very
high production rates, supplemental cooling rmat then be
povided to dissipate the best that will be penemted
Supplemental cooling will also tend to lengthen
flashtube life. Supplemental cooling is best provided by
directing forced air across the cooling fins. Depending
on your particular needs, thers ars pumeroos ways this
tan be accomplished.

The Chart below offers an indication of how many prints
can be made withow risk of overheating, and the
coal-down time that should ba allowed,

When ever unexpected color balance shifis oceur
prints, your FIRST suspicion shonld ALWAYS be that

CONTINUOUS EXPOSURE LIMITS - WITHOUT SUPPLEMENTAL COOLING

I

FILTRATION PERMISSIBLE NUMBER OF CONTINUOUS EXPOSURES
DATA "A" MODE "AL®, "R, "G" & "B MODE WAIT
190-225 18 9 5 min
130-180 18-27 10-18 5 min,
90-129 268-54 18-36 3 min.
Less than 90 55120 3T-100 5 min.

MhMﬁMMWMmﬁuhﬂmmmm&mﬁmm
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you have inadvertently, and unknowingly done
something to cause them Your SECOND suspicion
should be the quality of your chemistry or other related
processing matters such s (carry-over) contamination,
mixing, temperature control, agitation control, ete. Only
after all other possibilities have been ruled out should
you consider that color shifis might be coming from the
Beseler 434 Color Head. If color shilts are coming from
the Beseler 454 Color Head, the possibls canses, in the
order of their probability are: Fanlty (nearly exhausted)
Exposwre Flashiubes; Color Head over heating; Power
line noise; Controller over heating: faulty electronic

Inside the Controller’s housing is a power transformer
that steps the 110 YAC line power down o the very low
voltages that are used by the computer circuits. This low
voltage remains "on®, even when the power switch is
“off”, o maintsin the computer's memory, Thers is
power supply that aleo produce some recidual heat, As g
result, it is normal for the bottom of the Controlier’s
housing to be slightly warm to the touch.

In normal operation, it should not be pecessary to
provide aoy supplemental cocling for the Controller,
However, the Controller is, basically, a computer. And,
as such, it's circuits will preform ervatically if they
become over heated. If you are using your unit in beavy
production printing, and have found it necessary to
provide supplemental cooling for the Color Head, you
might be approsching = point whera the unit can be
building up excessive heat inside the Conmtroller's
housing.

Whila there 18 no danger of such heat causing damage to
the circuits, there have been reported cases whers the
heat build-up was suspected of causing ematic circuit
performance that resulted in color balance shifts in the
prints. If you are providing supplemental cooling for the
Color Head, and are still gefting unexplainabla color
balance shifts in the prints, you should explors the
possibility that the Controller might be over heating.

A first-step in providing some cooling to the Controller
might be o set the housing on somcthing that would
mise it off the counter and allow more 8ir to circulats
UNDER the housing. If forther cooling proves to be

nécessary, you will gave to amange to direct forced air
across the bottom of the housing,

When ever wnexpected color balance shifis ocour in
prints, yoor FIRST snspicion should ALWAYS be that
you have imadvertenily, snd unimowingly done
something to camsa them. Your SECOND suspicion
should be the quakity of your chemiziry or other related
pnmgmﬂmamnhu{wﬂ} contamination,
mixing, temperature control, apitation control, ete. Only
after all other possibilities have besn moled out shonld
you consider that color shifis might be coming from the
Beseler 454 Color Head. If color shifts are coming from
the Beseler 45A Color Head, the possible canses, in the
order of their probability are: Faulty {nearly exhuusted)
Expmml‘lashtuhu Color Head over heating: Power
line noise; Controllar over heating; faulty elsctromic
eirewitry (which will requirs factory rapair).

EXPOSURE KEY WILY NOT
START THE EXPOSURE

Usually this means that a flashimbe (focws or exposun:)
has failed Observe the LCD for the indication that
shows which color chennel hes the faulty Mashiube
Open the Color Head and inspect the flashtubes. Replace
the DAREEST tube(s) in accordance with instructions in
Chapter TR-J, MAINTENANCE. Pay particular

attention to the section of Chapter TR-T that describes
faulty flashinbes that might look new, and bow to
identify them.,

Usnally this means that an exposure flashinbe has faflad
part way through the exposnre, Observe the LCD for the
indication that shows which color channel has the faolty
flashfube. Open the Color Head and imspect the
Mashtubes. Replace the DARKEST tube(s) in accomance
with instructions in Chapter TR-I, MAINTENANCE.
Pay particular attention to the section of Chapler TR-J
that describes faulty flushtubes that might look pew, and
bow to identify themn,
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RINGAROTND STARTED
BT NOT COMPFLETED

Usually this means that you have set the increment of
change - for the ring-sround - to a value that exceeds
ong of the three color channel settings in the original
starting-point data. If you have, the Controller will stop
when it gets to that place in the ring-sroond sesies. To
comect the problem, change sither the increment of
change for the ring-around seres mnd m-do the
ring-around test. Or change the color channel setting that
is smaller than the increment of ring-aroumd-change, and
re-do the ring-around test.

IRREGULAR STRORING PATTERN
DUEING EXPOSURE

Erratic or irregular finng of the exposore flashinhes iz an
indication that one or mors of the exposun: flashtubes is
nearly exhansted and will soon need to be replaced. The
color channe] containmg the weak tube(s) can easily be
ideniified by observing the Lignid Crystal Display
{LCD} during the exposure. The color channel that lars
hehind the other two during tha exposnre, and confinies
o flash for & few seconds after the other two have
completed their tesk and shwt off, is the chaonel
containing the weak tubeys),

You can condinue to operate the Color Head nntil ejther
the tube(s) fail completely or until the weak tube(s) stast
to produce color balance shifts in your prints that the
Contmoller will be umable to compensate for,

Replace the DARKEST tube(s) in accordance with
instructions in Chapter TR-J, MAINTEMANCE. Pay
particuler attention to the section of Chapter TR-T that
describes faulty flashtubes that might look new, and how
to identify them.

IRREGULAR STROBING PATTERN
DURING FOCTISING

Ermatic or iregular firmg of the focus flashtube & an
indication that the focus flashiube s neardy exhansted
and will soon need to be replaced. Yon can contime to
operate the Color Head uetil the focus flashiube fails
completely, or uatil it becomes excessively annoying.

Replace the focus flashtwbe im accordance with
instroctions in Chapter TR-J, MAINTENANCE. Pay
particular aftention io the section of Chapter TR-J that
describes faulty flashiubes that might look new, and how
to identify them.

NO RESPONSE TO POWER "ON"

Check 10 be sure that the unit is plugged into a "live”
power outlet,

Check the unit's fuse located on the back end of the
Controller’s homsing. Be sore 0 e 8 proper
replacement fose;

110M20 VAC model uses a 10 amp fast-blow fuse
220/230 VAC model uses a B amp slow-blow fuse

Try pressing the re-sct button. This button is between the
PRINT MODE and FOCUS keys and is recessed 5o that
a pen or other pointed object must be wsed when
pressing it. CAUTION: All dats stored in memory will
b lost.

POWER LINE NOISE FILTRATION

Your Besaler d5A Color Hesd has built-in filtration
againgt common power line “noise”. However, it is
always possible that you are located i an area where
thers is some unusual noise (frequency) on the power

Excessive power line noise usnally resulis in:

* Un-experted Logs of the unit"s memory
* Momenlarily blanking out of the LCD
* Un~expected color balanee shifts in the prints

If you suspect that you heve power line noise problems,
you can mstall any of the: commonly availahble,
broad-band power line filters that are mamnfactured for
uze With bome computers. Do oot mistakenly we o
"surge protector”, All power lme “moise filters™ have
surge protection built-in. Surge protectors do not have
noise fltration built-in
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POWER LINE VOLTAGE REGULATION

Your Beseler 45A Color Head has buili-in voltage
regulation. There should be no need for further
mgulation. Any type of wvoltage repulation that
REDUCES ths Line voltape below 110 VAC will cause
the unit to malfonction

ADIUSTING ILIAMINATION BRIGHTNESS
OF THE LIOUID CRYSTAL DISPLAY

It is mot possible to "adjust” the ilumination level of the
LCD, Howewer, you should be aware thst some
photographic emulsions are extremely sensitive and
could be fopped by elcessive exposmre to oven the
tiniest amount of illomination. Yoo shonld slways test
mmmmmrmmﬁgmw
partially masking a piece of photopaphic emubsion
(paper or film) and then deliberately exposing it to the
various potential opportunities for fogging. Remember,
both TIME (of the exposure) and DISTANCE (from the
source) play a critical part in whether or not fog will
occur. Your test should duplicate your expected normal
activity plos & safety merpin.

Simee the LCD gives off a slightly GREEN coloted
light, any fog prodoced by it would appesr o be
MAGENTA colored in color negative printing paper, or
GREEN colored in positive printing paper.

TUBE FAILURE INDICATION

The LCD contams an indicator to signal which color
chamnel contains & flashtobe that has failed This is
particularly helpful m identifying a fanlty tube that has
fafled duos to & haidine crack resulting in = loss of
intermal Fas pressure. Such a fanlty mbe might not have
the wmal blackened ends, and can appesr to be new,

CODE IN THE MEANING
LCD
CH1 (2) RED Tubes
CH2 (2) GREEN Tubes
CH3 (1) BLUE Tube
CH 4 (1) Exposure Tube

LCD WILL NOT ILLUMINATE

Check to be sure that the unit is phigged into a "live"
power outlet.

Chack the mit"s fuse located on the back end of the
Controller’s bousing. Be sure to wse a propor
rcplacement fuse:

110120 YAC model uses a 10 amp fast-blow fuse
2230 VAL modal iesés a & amp 3low-hiow Tuse

Pross the re-set button located on the Controller between
tha PRINT MODE and FOCUS keys.

THE POWER FIISE

Check the mit"s fise located om the back end of the
Controller’s bousing, Be sure o use a proper
meplacement fuss:

110/120 VAC model uses a 10 amp fast-blow fuse
22030 VAC modal uses a 6 amp slow-hlow fuse

JHE RE-SET BUTTON

Located on the Controller, betwesn the FRINT MODE
and FOCUS keys, is a tiny "re-get” button. This button is
recessed 1o avond sccidentally pressimg if. You can use
the tip of & ball-point pen to press it.

When pressed, the re-set button will cause & re-setting of
the Controller*s circuits, which wall sometimes clear the
digital circuitry if if becomes “frozen® due o operational
difficulties.

Pressing the re-set button will usually result in a loss of
all data that has been held in memeory.

UNEXFLAINED COLOR SHIFTS IN FRINTS

The MOST PROBABLE came for mexplained color
balames shifts in prints i (hat you, the operalor, has
madvertently, and m-knowingly, done SOMETHING
which has CATSED tha color shift - such as placing the
WRONG settings into the Controller.
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Other possible causes of color shifts in their onder of
probability are as follows:

1) Chemistry/processing difficnlties

2) Switching from the "A” mods b the "AL®
mode withont compensating

3} Dodging & Borming-im m the "A" mode,

4) Changing emulsion batches of printing paper

#) Applying an analyzer program created with
ooz ERAND of film to a DIFFERENT
brand of film. See Chapter TR-D,

GEMNERAL USE OF THE
ANALYZER for forther details,

) Nearly exhausted exposure flashtube(s)
7) Over beated Color Head

8) Power line noise

%) Controller over heating

10) Faulty electronis eircuitry {which will
require factory repair).

SMOKE, SPARES, or SMELL

If you obeerve smoke or sparks coming from any part of
the unit, or if you smell anything that smells like over
heated electrical components, discontinoe use at once
end disconnect umit from power. Thers is & MAJOR

There are no wser-repairable components inside of the
Controller  howsing. DO NOT OPEM THE
CONTROLLER HOUSING. Opening the Controller's
housing may void your warranty. There 35 LETHAL
high voltage inside the Controller housing as well as on
the flachtubes in the Color Head.

OTHER OCCTRBENCES
It is not possible to damage the Beseler 454 Color Head
by pressing the "wrong™ keys or by operating any of the
krys in the "wrong” eequence,
It IS possible to cause damage by over beating the unit.

The most likely “damage® will ba the pre-mature
exhaustion of the flashinbes, However, ms with all
electronic instruments, continued overheating puts the
circuits ab msk.

There have been reported ceses of “off4the-air®
similar o power line nofse. Such radio frequency noise
has emanated from such things 2a VERY nearby:

1) High tension pawer lincs

2 Commerefal Radio/Television ransmitting towers
3) Eleetrio are welding

4) CB radio transmitiers

5] Busineasfpalicetaxd radio tramsmitters

8] Celluarfpomable telephonss

If you suspect that such sources of radio-Frequency noise
are causing a problem, you shonld first install a
broad-band power line notee filter such as thoss that am
commonly used with personal computers.

If the source of the noise is truly sir-bowm (not coming
in on the power line), then a power line filter will not be
effective. The only way to shicld against air-boun radio
frequency noise is to create a "Faraday Cage® aromd the
computer. The meta] housing of the lower half of the
Controller tends o act as & Faraday Cage, but for such
action to be even partly effective, the Contmller MUST
be plugged info an outlet that containg a proper
earth-ground  And, of course, the wpper half of the
Controller housing is only plastic, which is "transpanent”
b gir-boum radio frequency notse.

Ontlets are sometimes crose-wired mmd somefimes the
erth-pronnd is pol properly commected. While the
Beseler 45A Color Head, as well as most electsical
npp{mnm,muldwmmmﬂyfmmm
improperly wired outlet, the lack of proper grounding
would partially negate noise profection for the Beseler
45A.

A simple, nexpensive outlet circoit tester can be
obtained from hardware stores and wsed by laymen to
wﬂuﬂelh:gmunﬂ.w;ufrh:nmlmﬂ.ﬂnﬂmm
to improperly wired wall outlets should only be
attempted by o qualified electrician. Wall omtlets contain
LETHAL voltage.
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BESELER 45A TROUBLE SHOOTING GUIDE

The Bescler 454 Mumination Assembly is an extremely sophisticated device, However, due to its solid state desipn and freedom
from meving parts thers ame very few things that ean cause improper operation of the gystem. Should you experienes & problem
with operation, the first thing to do is mfer to this manual, checking in the scction that is most relevant to the operation in
progress and by o identify an eperator procedoral erree. I afier cheeking the procedure there still sppears to be s problem, refer

to the chart below andforthis entire chapter

PROBLEM

SOLUTION

Power Indicator Light does not turn on with power sadich

1. Cheek and, if 5 Tuse. 110V AC Model
wses 104 Fast blow lype. 220WAC Busde] uwes 64 Slow

blow type.
? Check AC line valtage

Memory loss or erratic operation

1, Irrepuilarities cn AC line. Inctall A0 line broad-band nofss
flter capable of handiing 750 wat opemation

Bawer Indicator Light tumns on but LCD Panel does not
ilheminats

L. Press re-5ct bation,

2. If condition eenttnoea, install AC lins brosd-band neqes
filer capable of handling 750 watt operation,

Inconsictent expasires - color balance shifts

1. User roust make compensation in color scttings if
switching between A and AL modes.

2 Check end, if necessary, replace exposurs twbe(s)
3. Allevor mare cool-down time between expoIres or use
foreed wir cooling aeress conling fina,

4, Inatall AC line broad-band niise filter cepatle of handling
730 wall operation.

Exposmure times slowing dosm 1. Replare exposure tube(s) in coler channe] that is slowing
Symem will not exposs L. All color channels have aot sminted down completely:

Preaa DATA* key to peset.

et P ) S
L] on
data. Change data or skip over the ring-sround step.

Drring exposere, LCD Pane] blanks oot seaementardly, then
EYEiEm escls

1. Ideatify blackened flash tube(s) end replace.,
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BESELER 454 DIANUAL
INDEX

105mm Lens ‘TR-B, 2 B&EW Contrast Gradea TR-H.23
105mm Lens TR-E, 33 B&W Graded Printing TR-G, 20
120y220 Megatrans TR-B, 4 B&W Priots From Color Negs ' TR-L 24
120/220 Negatruns Camier TR-K, 34 B&W Ring-Amound OM-G, 22
135mm Lens TR-B, 2 B&W Rinp-Arownd TR-C, 6
135mm Lens TR-E. 33 BEW Ring-Armound Mode TR-H, 22
150mm Lens TR-E. 33 BEWYC Printing TR-H, 21
240mm Lens TR-B,2 Beseler 23C Enlarper OM-D, B
240mm Lens TR-K, 33 Bescder 454 Calibration OM-F, 13
330mm Leas TR-B, 2 Beseler-HD Lenses TR-KE, 33
I$mem DfY. Cham. Installing TR-K, 31 Beslar Lenises TR-K, 33
A5mm Diffusion Chamber OM-G, 25 Bluz Flter TR-K, 32
AFmm Dhiffugon Chamber TR-B,2 Button, Re-Set TR-1, 30
Afmm Diffecan Chamber TR-K, 31 Burion, Re-Set TR-L, 38
3¥mm Negatmns COM-G, 25 Cable, Fiber Optic TR-1, 25
3¥mm Negairans TR-B,2 Calibration of 45A TR-C, 10
35mm Nepatrans TR-B, 4 Carrier, 12007 Negntmas TR-E, 34
Aimm Negatrans Camier TR-E, 34 Carrier, 35mm Negatrns TR-E, 34
3Emm Lens TR-B,2 Carrier, Megaflat 4x5 TR-K, 34
454 Calibration TR-C, 10 Changing Densaty TR-C, 10
S0mm Leas TR-B, 2 Changing Flash Tubes TR-J, 26
S0mm Lens TR-K, 33 Changing Lenses TR-D, 14
T5mm Lens TR-B,2 Chaning The Calor TR B
Tamm Lens TR-K, 33 Chatiering MNoise TR-L, 35
B0mm Lens TR-K, 33 CH-1 to 4 LCD Code OM-G, 25
Amm Lens TR-B,2 Cleaning Cabor Filiers TR-I, 30
Ol Lens TR-K, 33 Calor Balance OM-F, 13
ACOEssoTiEs TR-K, 31 Color Balance Adjusting TR-E, 16
Adaptor Brackets OMD, 8 Calor Balance, Adjusting TR-F, 18
Additive Color Printing OM-F, 13 Color Contrast Control OM-F, 15
Adjusting Coler Balance TR-E, 16 Color Contrast Conteold TR-E, 17
Adfusting Color Density TR-E, 16 Calar Contrnst Control TR-F, 19
Adnsting VO BEW Contrast TR-H, 2 Color Control OM-F, 15
Analyze Key OM-G, 23 Color Denaity, Adp=iing TR-E, 16
Amnalyer oM-G, 23 Calar Density, Adjusting TR-F, 18
Analyzer Probe TR-J1, 26 Color Filters, Cleaning TR-I, 30
Analyzer Programs TR-D, 11 Color Piliers, Beplacing TR-KE, 32
Anslyzer Readings, Intcgrated OM-G, 24 Caler Head OM-G, 24
Analyzer Resdings, Muliiple OM-G, 24 Color Negative Printing TR-E, 16
Aqulyzer's Sensithrity Ranpe ObI-G, 24 Colar Positive Printisg TR-F, 18
Anslyrer's Sensor Oni-3, 24 Coler Ring-Amund OM-0, 3
Anslyser, Use Of TR-I, 11 Calor Ring-Amund OM-G, 22
Anti-Newton Glaes ‘TR-B, 4 Color Ring-Around TR-C, 5
Anti-Mewton Spray ‘TR-B, 4 Color Shifts In Prnts TR-L.38
Arnti-Newton Spray TR-E. 3 Caolar, Changing TR-C, 8
APQ 240mm Lens TR-B, 2 Cootents, Ohwner”s Manual OM-E, 2
Assesnhly, Filter Holder ™R-K,32 Comiems, Technizal Ref. TR=A, 1
Avemps Eey TR-D, 11 Contimeons Exposupe Limits ~ TR-L, 35
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Contrast Contral, Caolor
Cantrast Coptrol, Pasaliees
Contrast Grades, BEW
Contrest, Adjusting B&W VC

Control, Magnificaticn
Contral, Variable Contrast
Caontraller
Controller's " A" Mode

Coatroller's "AL" Maode
Coairoller, Use OF
Controls

Conversion Program

Cover, Dust
Creating A Program

Dats, Sealing

Density, Changing
Diffusion Chamber, 35mm
Diffusion Chamber, 35mm
Diffusion Chamber, 35mm

D=MIN

Dast Cover
Enlgrping Lenses
Exposure Key

Exposure Tubs
Exposure Tubs
Failure Indieation, Tubs

Fast Start

Fiber Cpic Cable
Film Carriers, Glacs
Film Carmers, Glass

Film Carriers, Glassless
Film Cerricrs, Glassless
Film Carriess, Undversal
Film Type Key

Film Typs, "N”

Film Type, "P*

Filmn Type, “BW™
Flter Holder Assembly

Filter, Blue
Filer, Green

Filter, Light Integraiar
Filter, Red

Filter, Red Safety
Flter, Yellow

Flters, Cleaming Color
Filters, Glass

Filters, RGB
Filtratiom, Modss
Flash Tubes, Changing
Focal Length, Lens

TR-E, 17
TR-1, 25

TR-H, 23
TR-H,22

TR-B, 2
TH-H. 22
OM-G, 20
TR-C, 10

TR-C, 10
TR-C, 5

OM-C, 4
TR-LY, 14

TR-K. 33
TR-D, 12
TR-I, 14
TR-C, 10

TR-K, 31
QMG 25
TR-B, 2
O], 23

Ohi=3, 23
TR-K, 33
TR-E, 33
OM-G, 22

TR, 26
TR-K, 33
TR-I, 29
TR-L, 3&

OME, 10
TR-1, 26
TR-B, 4
TR-E, 33
TR-B,3
TR-K, 33
TR-B, 4
OM-G, 21

oM, 21
OM-G, 21
OM-G, 21
TR-K, 32

TR-E, 32
TR-E, 32
TR-E, 33
TR-K. 32

TR-K, 33
TR-K, 32
TR-I, 30

OM-G, 24

OM-G, 24
TR-L, 37
TR, 26
TR-B,2
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Focus Tube
Focus Tube
Foens Tube, Replacing
PFoat Switch

Fuse, Power

f-stop Settings
Geperl Information
General Opermtion

Glass Filos Casriers
Glaas Filters, RGE
Glass, Anti-Neadan
Glassless Film Carriers

Glamsles Film Carriers
(ilses-Type Film Carriers
Gracked BAW Paper
Graded BEW Printing

Green Filier

Initiz] Setup

lastallation Instructions
Inerallimp 35 mm Daff, Cham.

Inteprated Analyzer Readings
mug;uu-‘ filter, Light
Introducton

Irrepular Strobing

ey, Analyzs
Key, Averge

Eey, Film Type
Key, Meamme

Eey, Memory

Key, Memory

ey, Print Mode
LCD Code CH-1 to 4

Lens Foeal Lengths
Leas, 105mm
Lens, 1050mm
Lens, 135mm

Lens, 135mm
Lens, [50mm
Lens, 240mm
Leas, 240mm

Lens, 330mm
Lens, 38mm
Lens, S0mm
Lens, 50mm

Leas, TSmm

Lens, TSmm

Lens, S0

Lens, 0mm
Lens, APO 240mm
Lenses, Beseler-HD
Lenscs, Besler

TR-1, 26
TR-K, 33
TR-J, 25
TR-E. 31

TR-L, 38
TR-B.3

OM-F, 13
Q-G 20

TR-K, 33
OM-G, 24
TR-E, &
TR-B, 3

TR-E, 33
TR-B, 4

OM-F, 16
TR-G, 20

TR-E, 32
OM-D, 9

TR-K, 21

OM-(F, 24
TR-E. 33
OmM-C, 3
TR-L, 37

OM-G, 13
TR-D, 11
OM-0G, 21
TR-I, 11

COM-G, 23
TR-D, 11
OM-G, 21
OM-G, 25

TR-B, 2
TR-B,2
TR-K, 33
TR-B, 2

TR-E, 22
TR-KE, 33
TR-B,2

TR-K, 313

TR-B,2
TR-B, 2
TR-BE, 2
™=K 3

TR-K, 33
TR-B,2
TRE 33
TR-B, 2

TR-K. 33
TR-B, 2

TR-K, 33
TR-K, 33



Negative Carmiers, Use OF
Negatrans, 120020

Panchrematic (B&W) Printing

Pager, BEW
Paper, Graded Contrasg

Paper, Panchromatic BEW
Paper, Weniahle Contrast
Power Fuss

Power Line Neoiee

Princips] Parts
Print Mode Ky
Print Mode, A
Print Mode, A"

Prnt Mode, "AL"
Print Mode, "AL"
Print Mods, "B"
Print Mode, *G®

Frint Mode, "R™

Printing B&W Graded Paper
Printing B&W Negatives
Primting B-&cW MNegatives

Printicg BAW Panalurc
Printing B&W Varishle Prper
Printing Color Negatives
Printing Color Negatives

TR-D, 14
TR-KE, 33
TR-K, 33
TR-L, 35

oM, 28
TR-B,2

TR-1, 26
TR-D, 11

OM-G, 23
TR-D, 11
TR-1, 26
oM-D, 3

OM-G, 24
TR-E,. M
TR-E. 3
TR-E, 4

OM-G, 25
TR-B, 2
TR-B, 4
TR-L, 37

TR-L, 35
TR-L, 37
OM-D, B
TR-L, 35

OM-H, 27
TR-L 2§
OM-F, 18
R-1, 24

TR-L 24

OM-F, 18
OM-F, 16
OM-F, 16

OM-F, 17
OM-F, 17
TR-L, 33
TR-L, 37

OM-C, 4
OM-G, 21
OM-G, 21
TR-C, 10

OM-G, 21
TR-C, 10
OM-G, 21
OM-G, 21

oM-G, 21
OM-F, 16
OM-E, 12
OM-F, 16

OM-F, 18
OM-E, 17
OM-E, 10
OM-F, 14
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Programs, Analyzer
Reciproeiry Failurs
Red Filter

Fed Safety Filter

Repulation, Voliags
Repair Service
Feplecing Color Filters
Replscing Exposirs Tube
Feplacing Fosus Tobe
Bie-Set Bution

Be-Set Butian

RGB Filter Part Numbers

RGH Gines Filiers
Ring-Arcund Featurs
Ring-Amund Mode, B&W
Ring-Around Mode, B W

Bing-Around, BEW
Ring-Arcand, Color
Rinp-Armand, Color
Safety Procautions

Scalmg Test Data
Seansitivity Ranps, Anabyzer
Lenear, Analyrer

Serviee Information

Segvice, Ch-Of-Warrany
Sexvice, Warmaniy
Scttings, f-stop
Specificatians

Spray, Anti-Mewton
Sprmy, Anti-Newton
Stmbing, lregnlsr
Swinch, Foot

TcutDnu,SnIuH:g
Trouble

OM-E, 11
OM-F, 14
OM-G, 20
OM-G, 20

TR-H, 21
TR-E, 16
TR-F, 18
TR-G, 20

TR-I, 24
TR-1, 24
TR-1, 26
OM-G, 20

OM-G, 20
TR-D, 14
TR-D, 12
TR-D, 13

TR-D, 11
OM-F, 14
™-K, 3
TR-K, 33

TR-L, 36
Obd-H, 26
TR-K, 12
TR-1, 29

TR-J, 20
TR-J, 30
TR-L, 38
OM-1, 23

OM-G, 24
T™RC, 5

TR-H, 2
OM-G, 22

™L,6
OM-G, 22
TR-C,5
OM-A_ 1

TR-D, 14
OM-G, 24
OM-G,24
OM-H_ 26

OM-H, 27
OM-H, 26
TR-B, 3
OM-1, 28

TR-B, 4
TR-K, 34
TR-L,37
TR-K, 31

TR-L, 35
TR-D, 14
TR-L, 35
TR-L, 40



Cuide, Trouble Shooting
Tuobe Frilure Indication
‘Tube, Exposure
Tube, Exposure

Tube, Exposure

Tube, Focus
Uraverial Film Carrier
Vg Of Analyrzer

Ul Of Controller

Uas Of Mepative Carmiers
Using A Program
Wariable Contrast Contral

Wariahle Contrast Paper

VO B&W Contrast, Adjusting

W B&EW Printing
Veitage Regulation

Wassaniy
‘Warnmty Service
Weight

Xenan Flash Tube Part Numbers

Yellow Filter

TR-L, 40
TR-L, 38
TR-I, 26
TR-K, 33

TH-K, 23
TR-1,26
TR-B, 4

TR-I, 11

TRC,S
TR-B,3
TR-D, 13
TRH, 22

OM-F, 16
TR-H, X
TR-H, 21
TR-L, 38

OM-H, 26
OM:H, 26
OM-L, 28
OM-1, 28

TR-F, 32



LIMITED ONE YEAR WARRANTY
{Applicabla in U5 A, outside L5 A. 500 local distributorn

Charles Beseler Company warranis its products (with
the exception of lamps), to the ariginal purchaser only,
1o be free from defects in materials and workmanship
for a period of one (1) year from the date of purchase.

This Warranly does not apply fo our products which
show evidence of accidental damage, misuse or abusze
by vou. The Warranty also does not apply to our pro-
ducts which are defective or damaged by lampering or
attempted repair by an unautharized Besaler agent.

Beseler axclusivaly fimits this Warranty to repair or
replace {at Beseler's option) the defective part of its pro-
duct. If you decide to send our product to our authorized
repair outhet, you must insure the product and prepay all
fransportation expenses. Beseler will nol be liable for
damages cauaad in the course of shipping the product
10 vou. You must allow at least six (B) waeks for correc-
tige of the defect.

ANY IMPLIED WARRANTIES OF FITNESS FOR USE,
OR MERCHAMTABILITY, THAT MAY BE CREATED
BY OPERATION OF LAW ARE LIMITED TO THE ONE
(1) YEAR WARRANTY PERIOD.

Some states do not allow limitations on how long an
implied warranty lasts, 30 the above limitation ms. nol
apply io you.

MO LIABILITY 1S ASSUMED FOR EXPENSES OR
DAMAGES RESULTING FROM INTERRUPTION IM

OPERATION OF EQUIPMENT, DAMAGE TO FILM OR
FAPER, OR FOR IMCIDENTAL, DIRECT OR COMNSE-
QUENTIAL DAMAGES OF ANY NATLURE.

Some states do not allow the exclusion or limitation of
incidental or consequential damages, 50 the above imi-
tation or exclusion may not apply o you.

In the event there is any defect in materials and work-
manship of our product you may contact cur Gusiomaer
Service Departrnent at Charles Beseler Company, 1600
Lewer Road, 'Linden, N.J. 07036. This Warranty gives
you specific legal rights, and you may also have other
rights which vary from state to state, You may also have
implied warranty rights. In the event of a problem with
warranly service or performance, you may be able to go
to a Small Claims Court, & State Court, or a Federal Dis-
trict Court,

IMPORTAMNT:

THIS WARRANTY SHALL NOT BE WALIT i
BESELER BSHALL NOT BE BOUND Of THIS
WARRANTY IF OUR PRODUCT 1S NOT OPERATED
N ACCORDANCE WITH BESELER'S WRITTEN
INSTRUCTIONS.

YWou must prove the date of purchase by producing
a sales: receipt indicating that wou are the ariginal
purchaser.

IMPORTANT! KEEP THIS INFORMATION HANDY
FOR FUTURE REFERENCE

KEEP YOUR SALES RECEIPTI

SERVICE INFORMATION:
(Applicable In UWE.A,, Outside U.S.A. See Local Distrizulosn

Should you meed sardice jor your BESELER photographis
equipmeant alter tha warranty has expired, please follow thesa
SLeps:

PACK the product in the ariginal packaging matardal to protect
il i grans,

EMNCLOSE completa infermation showing your name and
address, whal i wrong with the aguipment, and the reburn
shipping address. Tape the Intormation 10 the eguipment 16 be
surd 1t doas not get thiown o with the packisg material,

ADDRESS 1ha package to BEESELER SERVICE MAMAGER,
1600 Lowar Road, Linden, N.J. 070386,

FPREFAY FREIGHT CHARGE AND INSURE the package
againg damage or loss in transit,

ESTIMATES. We will gladly provide astimalas upan réquest,
There iz 2 flat estimale charge of $20,00 payable in advance,
The estimate charge will be craditad towards the cost off the
rggair, Mo work will be undenaken or Billad until writian
approval of the estimate is received.

CHARGES. Your local Basaler dealar has a list of current price
rangas o sarvice Beseler phatographic equipmant, Any rapair
likely 1o excesd tha maxirmum recommandsd sarvice prics will
be estimated and hald for your approval before work i Begun.

PAYMENT. Your chack for $20.00 miust Accompany your
requas! fof an estimate, alkternativaly, you may charge your
VISA of MASTER CHARGE account. Repairs mus b paid in

fudl prior to return to swmer. Personal chacks or VISAMASTER

CHARGE accepted, (f you pay by VISA or MASTER

{d:HAFIGE. plaase give the accoun! numikes and exgiration
aba.y

DBS0OLETE EQUIPMENT. Baselar rasarves the night 1o refuse
1o repdair sguipment that has bean discontinuad S five (5)
yaars.

IN-WARRANTY SERWICE. Thare is no chargs for-service per-
formed during tha wiarranty pediod, PROOF OF PURCHASE s

riguired for waranty samvice and must be anclosed with the
refurn. Terms of tha warranty are explainged abows,

=BESELER

Charlas Basalar Company
1600 Lower Road, Lingan, N.). 07036
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