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FOREWORD

The Bureau of Radiological Health develops and carries out a national program tocontrol unnecessary .human exposure to potentially hazardous ionizing and nonionizingradiations and to ensure the safe, efficacious use of such radiations. The Bureau publishesthe results of its work in scientific journals and in its own technical reports.
These reports provide a mechanism for disseminating results of Bureau and contractorprojects. They are distributed to Federal, State, and local governments; industry; hospitals;the medical profession; educators; researchers; libraries; professional and trade organiza-tions; the press; and others. The reports are sold by the Government Printing Office and/orthe National Technical Information Service.

The Bureau also makes its technical reports available to the World Health Organization.Under a memorandum of agreement between WHO and the Department of Health andHuman Services, three WHO Collaborating Centers have been established within the Bureauof Radiological Health, FDA:

WHO Collaborating Center for Standardization of Protection Against NonionizingRadiations;

WHO Collaborating Center for Training and General Tasks in Radiation Medicine; and
WHO Collaborating Center for Nuclear Medicine.

Please report errors or omissions to the Bureau. Your comments and requests forfurther information are also encouraged.

John C. Villfort
Director
Bureau of Radiological Health

iii



PREFACE

Production of radiologic images of acceptable diagnostic quality obtained with minimum
radiation exposure to patients is a basic goal of the Bureau of Radiological Health (BRH).
The efforts of the Division of Training and Medical Applications to meet this goal are
diverse; one very promising approach is the development and dissemination of Quality
Assurance (QA) informaton and methodology for medical uses of radiation. A Quality
Assurance Recommendation for diagnostic radiology facilities was published in the
FEDERAL REGISTER on December 11, 1979. The Division is also developing a series of
quality assurance instruction manuals. These manuals describe in detail the establishment
and operation of specific elements of a quality assurance program. They present proven QA
techniques that can be adapted by individual radiology facilities according to their needs
and resources. These manuals are part of the "BRH Quality Assurance Publications" series
providing QA inforriralion for many uses of medical radiation including ultrasound, nuclear
rifedicine,- and radiation therapy as well as diagnostic radiology. A listing of subjects and
specific titles follows.

This volume, "Radiographic Film Processing Quality Assurance: A Self-Teaching
Workbook," is intended as an educational aid in implementing a quality assurance program
for radiographic film processing. It consists of several typical examples of processing
problems, each in the form of an "exercise." The exercises are presented as they would
occur in practice from control charts and maintenance logs, followed by logical solutions.

This and related materials will allow a radiographic film processing QA program to be
implemented with maximum ease and understanding.

We welcome comments on your experience with this manual, as well as suggestions for
the content, style, and direction of future manuals.

William S. Pro rzio , Ph.
Director
Division of Training and

Medical Applications
Bureau of Radiological Health
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RADIOGRAPHIC FILM PROCESSING QUALITY ASSURANCE:
A SELF-TEACHING WORKBOOK

INTRODUCTION

The existence of variability and fluctuations in the automatic processing of radiographs
can contribute significantly to increased patient dose, increased incidences of retakes, and
poorer image quality. A processing Quality Assurance program can eliminate and control
much of this variability and be highly cost effective.

Perhaps the most difficult task in the proper maintenance of a QA program is in
determining the probable cause of a processing problem, appropriate corrective action toTake, and when to act. This workbook presents several typical problems requiring correction
which will be found in a QA program. Each problem is presented as an exercise followed by
a step-by-step reasoning process, so that you can determine the probable cause and
appropriate corrective measures. In each case, these determinations are based on routinely
obtained sensitometric data, simple physical measurements, consideration of the processor's
recent "history," and common sense observations on the state of the processor itself. The
"answers" arrived at in this way will normally represent the most likely alternative. The
suggested corrective actions will not necessarily be the only ones acceptable, but are those
which the author has found to be useful and workable in practice.

This workbook has been designed for use in conjunction with the manual, "Photographic
Quality Assurance in Diagnostic Radiology, Nuclear Medicine and Radiation Therapy" (1). As
a prerequisite, you should read it before proceeding. The slide-tape package, "A Basic
Program: Quality Control for the Automatic Film Processor" (2) will provide a basic
introduction to the subject of radiographic film processing quality control.

This workbook by no means attempts to cover all possible problems. It is hoped,
however, that as a result of these tutorial exercises you will begin to develop a "feel" for
the type of reasoning and logic needed in weeks of experience and trial-and-error before
gaining confidence in maintaining the QA program. You are therefore strongly urged not
to become discouraged before reaching this stage if it seems difficult at first.

BACKGROUND

The concepts and procedures for performing a Quality Assurance program on radio-
graphic film processors are discussed in detail in Reference 1. Essentially, the program
involves routine (i.e., once or twice daily) exposure of a sheet of control x-ray film to a
sensitometer, after which the film is processed.

Control x-ray film is a batch of the same type film used in the department, but which is
set aside to be used only for the QA program. There will be very little difference in film
speed, contrast or fog among the sheets of film in this batch. A sensitometer is a devicewhich exposes a sheet of film to a controlled, reproducible light source. This light source is
generally attenuated by a filter to produce a "stepwedge" image showing grey levels ranging
from base plus fog (B + F) to ma;timum density. When such an exposure is made on a sheet
of control film and then processed, any changes in optical density (O.D.) of the step wedge

1



Image can only be due to changes in processing, since both the film and exposure are tightly
controlled.

Thus, changes in processing may be characterized by changes in the density of this
"stepwedge" image. If the "steps" of this image are plotted vs. optical density (Fig. 1) an "I-1
Lac D" or "characteristic" curve results. Most diagnostic information is found within the
linear portion of this curve. To adequately describe this curve, therefore, only the following
information is needed:

(a) The "slope" of the straight line portion. For this, a "density difference" index is
calculated. This is the difference in density between two steps: one near the
"shoulder" of the curve (2-2.5 O.D.) and one near the "toe" (O.D. 4-6). This
serves as an index of contrast.

(b) The position or location of the straight line portion. For this, the density of a
mid-density (MD) step (1.0-1.5 O.D.) is recorded. This number locates the line
horizontally, and is an index of "speed."

(c) The base plug fog (B + F) level of the curve. For this, the density of an unexposed
region of the film is recorded.

On a daily basis, therefore, only these four points (two for density difference, one each
for mid-density and base plus fog) are measured, using a densitometer, and recorded.
Changes in processing are then determined by comparing these numbers to the desired
levels. In the following, processing is considered acceptable if the DD and MD indices are
both within desired or optimum values.
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2.0

1.5
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Figure 1. Obtaining r.1.! H do D curve from a sensitometric strip.
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INSTRUCTIONS

The following is a series of imaginary but very representative examples of processingproblems which will normally be found as part of a QA program. Each exercise consists ofone such example and is arranged in the following fashion. The first pair of opposing pagesshows a portion of a processing control chart and a processor maintenance log to be 'used inthe first exercise. Three pieces of sensitometric data are given under each date/timeheading. These are:

(a) Density Difference (DD): This is the difference in optical density of twostandardized steps on the sensitometric strip: one with an optical density
between 2.0 and 2.5 and the other with an optical density of about 0.5. Thisnumber serves as an index of contrast.

(b) Medium Density (MD): This is the optical density of a standardized area on thesensitometric strip with an O.D. around 1.0. This number serves as an index ofrelative speed.

(c) Base Plus Fog (B + F): This is the optical density of an unexposed portion of thesensitometric strip.

Two sets of data are plotted each working day: one from a sensitometric strip processedabout 9:00 a.m. and the other processed about 3:00 or 4:00 p.m. Each "gap" in the charts*corresponds to a weekend when no sensitometry was performed.

The last entry on each chart is a set of circled data points which fall outside the controllimits and therefore require corrective action. The portion of the processor maintenancelog facing this chart contains entries of all actions taken on the processor before thedeviation occurred and thus represents the processor's "recent history". All actions arerecorded: those done routinely as well as corrective actions. You should use the log andcontrol chart in conjunction with any other knowledge available to "deduce" the probablecause of the problems and the suggested corrective procedures. Since the developertemperature should be read whenever a sensitometric strip is made, this factor should beassumed, although it is not included in the exercise. In many cases, therefore, you mustpropose two possible courses of action: one assuming improper developer temperature andthe other assuming proper developer temperature. The course of action developed shouldinclude both the steps to be taken in finding the cause and those taken to correct it.
The second pair of opposing pages shows the maintenance log after the appropriatecorrective actions have been taken and a detailed evaluation and discussion of the example.In many cases, suggestions or advice will be given in order to prevent or minimize that typeof problem.

These four-page sets make up each succeeding exercise. Think carefully about eachproblem before turning to the answer on the next page. Sometimes there will be noapparent way to correctly interpret the problem from the data given. This is intended,since such situations may often be encountered in practice, and can only be handled throughexperience. Occasionally, you are referred to the "manual" for further information. Thismanual is given in Reference 1.
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ACTIONS ON PROCESSOR

Date Time Actions (Circle One See Key),

Previous New

Setting' Setting Comment

3/Z ILE CL CC CO CF RI RI MD MF TD TW MR OT. ,65 AL
am

pm CL CC CD CF. RI RL MD MF TO TW MR PT

am .

pm CI CC CD CF RI RI MD MF TO TW MR OTam1s)
pm CL CC CD CF. RI RI MO MF TO 1W MR OT

am

pm CL CC CO CF RI RI MO MF TO TW MR OT

am

pm CL CC CD CF RI RI MD MF TO TW MR OTrawrar
am

pm CL CC CO CF RI RI MO MF TD TW. MR OT
mOmmw....mmmmiromm ftMMIOMmomm mrrm.MMWO

pm' CI CC CO CF RI RI, MD MF TO TW MR OT

CL -

CC-

CD -

CF -

am

pm CL CC CO CF RI RI' MD `MF TO TW MR OT

am

pm CI CC CD CF RI RL MO MF TO TW MR OT

am

Pm CI CC CD CF RI RI MO MF TO TW MR OT

am

Pm CL CC CO CF RI RL MD MF TO TW MR ,OT

am

pm CI CC CD CF RI RI MO MF TO TW MR OT

am

pm CL CC CD CF RI RI MD MF TO TW MR OT

am

Pm CL CC CD CF RI RI MD MF TO TW MR DT

am

pm CI CC CD CF RI RI MD MF TO TM MR OT

am

pm CI CC CO CF RI RI MD MF TO TW MR OT

am

pm Cl CC CO CF RI RI MO MP TO 14 MR OT

Cleaned

Total Chemistry Change

Changed Developer

Changed Fixer

1,

1....m1

.......111111111MPIIIINMMIMIIIMMIYIIIMPms

RI Increased Replenishment Rate TO Developer Temperature Adjust,

RI . Lowered-Replenishment Rate TW - Water Temperature Adjust.

MD - Mixed New Developer Replen. MR - Mechanical Repair

MF Mixed New Fixer Replen. OT - Other (comment) 13
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ACTIONS CN PROCESSOR

Date

3,J2. c/ i5 CL

3:10

8M

PM

pm CL

ai

pm CL

am

pm Cl

pm. CL

pm CL

am

pm CL

am

pm CL

are

pm CL

art

pm CL

am

pm CL

am

pm CL

am

pm CL

am

pm CL

8M

pm CL

Time Actions (Circle One

CC CD CF (g) RL

CL CC CD CF. RI g
CL CC CD CF RI RL

CL CC CO CF. RI

.....aamormww

CC CO

CC CD

CC CD

CC CD

CC CD

CC CO

CC CO

CC CO

CC CD

CC CO

CC CO

CC CO

CC CD

CC CO

CF

CF

CF

CF

CF

CF

CF

CF

CF

CF

CF

CF

CF

CF

KEY: CL - Cleaned

CC . Total Chemistry Change

CD . Changed Developer

CF - Changed Fixer

Previous

See Key), Setting Sttdng Comment

MD MF TO TW MR OT. ,(05 ?p(),

MO MF TD TW MR OT ?CI ,,w7C),

MO MF TO TW MR 6)

RI MD MF TO TV MR OT

RI RL MD MF TO TW MR OT

RI RL MD MF TO TW MR OT.

RI RL MO MF TO TW. MR OT

RI RL, MD MF 70 TW MR OT

RI RL MO 'MF .TO TW MR OT'

RI RL MD MF TO TW MR OT

RI RL MD MF TO .TW MR OT. 1.1=1. IMINI.11

RI RL MD ME TD TW MR

RI RI' MO ME TO TW MR

RI RL MO MF TO .TW MR

RI RL MD MF TO TW MR

RI RL. MD MF TO TW MR

RI .RL MO MF TO TW MR 61

RI RL MD MFT0' TW MR OT W.I.WV0,....==.m.....m.P.I

or (0 Fvit

. moworsoft 11
OT

OT

OT

OT

OT

RI.. Increased Replenishment Rate

RL Lowered Replenishment Rate

MO - Mixed New Developer Replen,

MF - Mixed New Fixer Replen,

TO ... Developer TemperatOe Adjust.

TM Mater Temperature Adjust.

MR Mechanical Repair

'01 - Other (comment)
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ANSWER: Over-replenishment

CORRECTIVE ACTION: Turn back replenishment rate and run several fully exposed films
films that have been exposed to visible light.)

EXPLANATIONS: Since both the speed and contrast indices are high, the indication is that
there has been an increase in either developer temperature or chemical activity (strength).
Usually, the developer temperature is measured routinely and found tb be normal (in this
case, .92°). Thus, the source of the problem is probably in the developer chemistry. The
fact that a gradual upward trend is evidenced during the week points to the replenishment
rate being too high as the cause. That is, as each film is processed, a little more new
developer is added via replenishment than is used up by the .film's development, thus
gradually increasing the strength of the chemicals in the developer tank. Turning down the
replenishment rate will alleviate this problem, although the precise amount of reduction
depends on the individual facility and must be determined by trial and error. This
corrective action alone, however, may not bring the processor back to within the control
limits for several days. Thus, in addition, several fully exposed films should be run through
the processor until the processor is back within the normal limits. These fully exposed films
reduce developer strength by using much more developer in their processing than is replaced
through replenishment.

You will observe that in this exercise the replenishment rate had been increased earlier
in the week, apparently in response to under-replenishment. In practice, it will be found
that improper replenishment is a common source of improper development, since variation
in patient load, types of exams, film processing practices, and even the amount of chemicals
in the replenisher tanks can affect the amount of replenishment.
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ACTIONS ON PROCESSOR

Date Time Actions (Circle One - See Key),

312 TS pm CL CC CO CF (E) RL MD' MF TO TW

1:14 CL CC CD CF. RI g MD MF TO TW

/5 3:10 CL CC CD CF'.3 MD MF TO 1W

am

pm CL CC CD CF. RI RI MD MF TD TW

am

pm CL CC CD CF ,RI RL MO MF TO TW

am

pm CL CC CO CF RI RL MD MF TO TVamr.011.M.II
am

pm CL CC CD CF RI RL MO MF TO TW. MR Or

Previous

Setting

MR OT. ,CS

MR OT

MR (0])

MR OT

MR DT

MR of

New

Setting Cement

to RA d

U.MOPIOIMINeawl 0.

IMIN.ft...
am

pm' CL CC CD CF RI RL MD MF TO TW MR OTMWMOMMEWW5
dmilmOMMIRMMM

IMINOOMMINEMI 01111..wino...1

pm CL CC CD CF RI RL MO 'MF TO TW MR OTMon..110

KEY; CL -

CC

CO -

CF

am

pm CL CC CD CF RI RL MD MF ID TW MR DT
IMMIMIONNOI=0.

am

pm CL CC CO CF RI RL MO MF ID TV MR OT

pm CL CC CD CF RI RL MD MF TO TW MR OT

am

pm CL CC CD .CF RI RL MD MF TO TW MR OT

am

pm CL CC CD CF RI RL MO MF TO 1 MR OT

am

pm CL' CC CD CF RI RL MD MF TD TW MR OT

am

pm CL CC CO CF RI RL MD MF TO TW MR OT

am

pm CL CC CD CF RI RL MO MF TD TW MR OT..m.al

pm CL CC CD CF RI RL MD 'ME TO 1W 'MR OT

Im.sloomrwrnpr

4...POPIMlommorirM.1.1, ww

11...010.1011

Cleaned

Total Chemistry Change

Changed Developer

Changed Fixer

RI Increased Replenishment Rate

RL - Lowered Replenishment Rate

MD - Mixed New Developer Replen,

MF - Mixed New Fixer Replen,

TO . Developer Temperature Adjust,

TW - Water Temperature Adjust.

MR . Mechanical Repair

OT - Other, (comment)
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ACTIONS ON PROCESSOR

Previous New

Date Time Actions (Circle One - See Key) Setting Setting Corment

3,12. 7:1S pm CL CC CD CF (15 RI MO MF TO DI MR OT. .65 4C) ,

111E TIC) 111) CL CC CO CF, RI RL MO MF TO TW MR OT INO

3 S 1:10 CI. CC CO CF RI RL MO MF TO TW MR (0)

ti11.1 1050 pm CL CC CD CF RI RL MO MF TO TW MR (0!)

(() 1230(]) CL CC CO CF RI RI MO MF TO (Ilt)MR OT ?p°

pm CL CC CD CF RI RL MD MF .7D TM MR OT

am

pm CL CC CO CF RI MO MF 0.TO TM. ,MR Ot

am

pm' CL CC CD CF RI RI. MO MF TO TW MR OT
am

pm CL CC CD CF RI RL MO 'MF MR OT'

0 am

pm Cl CC CO .CF RI RL MO MF TO TV MR OTam.1.marmwM
00.11MIN. 11.111.

1..IMM11110.01M..

pm CI CC CO CF RI RI MO MF TO TW MR 01'
INImamNalaga.04 IMmogniwnWIN

pm CL CC CO CF RI RI MD MF TO 7111 MR OT
am

pm CL CC CO ,CF RI RI MO MF TO N MR OT

..81.11

am

.pm Cl CC CO CF RI'. RL MO MF TO TM. MR 01
ON.MOIIMMem

am

Dm CL' CC CD CF RI RI MD MF TD N 01,
am.=1..1111 1011.1111

pm Cl CC CO CF RI RI MD MF TO TM MR 0.1
en.a.dagere00 INmaMM0111

am

pm CI CC CD CF RI RI MD MF TO TW MR OT
0.1/.101.01N1

Ct, CC CO CF RI RI MO MF TO 114 MR 01

XEI: CL - Cleaned RI Increased Replenishment Rate TO Developer Temperature Adjust,
CC - Total Chemistry Change RI Lowered Replenishment. Rate TW Water Temperature Adjust,
CD - Changed Developer

MO - Mixed New Developer Replen,
MR . Mechanical Repair

CF - Changed Fixer MF Mixed New Fixer Replen, OT - Other (comment)



ANSWER: Oxidation and/or evaporation of the developer chemicals.

CORRECTIVE ACTION: Addition of replenisher directly into developer tank.

EXPLANATION: This type of problem is very common in most facilities (and, in fact, may
be the norm) after lengthy periods of low volume processing such as after a weekend. It is
the result of interaction of the developer chemicals with the atmosphere, causing oxidation
and reduced chemical strength. Since the same chemicals have been sitting in the processor
for many hours, the cumulative effect of the oxidation over this period of time can besufficient to noticeably reduce the chemical activity. In most cases, the effect will be
more pronounced in the contrast index than in the speed index. The reason is that there are
actually two different "developing" chemicals in all developers. These are usually
phenidone, which quickly produces the "greys", and hydroquinone, which more slowly
produces the "blacks" on the final radiograph. The second chemical, hydroquinine, is moresuceptible to chemical oxidation. Since a high density 'black" area on the sensitometric
strip is used to calculate the contrast index, this index is more affected by oxidation than
the mid-density speed step. Again, this problem will very often be found after a long period
of low volume processing, and it is therefore very important that the processor be checked
before running any patient films at these times.

The problem is corrected by simply adding new developer directly to the developer tank.
This may be done in three ways: take the cover off the processor and carefully pour some
developer replenisher into the developer tank in, for example, 100 ml increments until the
control region is reached; or, manually trip the replenisher microswitches for a few
moments causing replenisher to be dumped into the processor; or run some previously
processed films (such as retakes). The last is often the easiest and merely causes
replenishment with little use of developer.
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ACTIONS ON PROCESSOR

Previous New.

Date Time Actions (Circle One See Key), Setting Setting Comment

3 z IS pm CL CC CD CF (15 RI MD MF TO TW MR OT. ,65

s7V CL CC CD CF. RI (RI) MD MF TO TW MR OT

CL CC CO CF RI RI MD MF TO TV MR

3Ic? 71;60 pm

(0
CL CC CO CF' RI RI MD MF TO TW MR

am

3110 1214)(D CL CC CO CF RI RL MD ME TO (MR OT gi:) ° ..ge)

am

Pm CL CC CD CF RI RL MD ME TO TW MR OT

Pm CL CC CD CF RI RL MD MF TO TW. MR OT

am

Pm' CL CC CO CF RI RI. MD MF TO TW MR OT

am

pm CL CC CD CF RI RI: MD 'MF .TD .TW. MR OT'

am

Pm

Pm

alil

Pm

. am

. Pm

am

Pm

am

CL CC CD CF RI RL MD MF TO TW MR OT

CL CC CO CF RI RL MD MF TO .TW MR OT

CL CC CO CF RI RI MD ME TO TW MR OT

CL CC CD CF RI RI MO ME TO TW MR CT

CL CC CD CF RI' RL MD MF TD TW MR OT

Pm CL CC CD CF RI RL MD MF TO TW MR OT

am

pm CI CC CO CF RI RI. MD MF TO DI MR OT .

pm CL CC CD CF RI RL MD MF TO TW MR 61

am

pm CL CC CD CF RI RI MD MF TO TW MR OT1.1.m. IMI.M=1.1

KEY: CL Cleaned

CC Total Chemistry Change

CO - Changed Developer

CF Changed Fixer

RI Increased Replenishment Rate

RL Lowered Replenishment. Rate

MO . Mixed New Developer Replen,

MF Mixed New Fixer Replen,

go, 10 Foll 5/FttiF4limS

,OXtaotto-ct84 Loom\ gylm.

TO Developer Temperature Adjust,

TW - Water Temperature Adjust.

MR Mechanical Repair

'OT - Other (comment)



um
 u

nn
im

11
11

1
um

an
iu

m
ni

ni
m

uu
n

11
11

11
11

11
III

III
IIM

U
M

M
41

1M
U

U
10

11
M

I M
I!

..4
.1

7,
11

11
 1

11
1I

11
11

1/
11

11
11

10
11

20
11

10
01

11
11

11
11

11
11

11
11

M
11

11
1t

in
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

1K
21

10
11

11
11

1
11

 U
11

11
11

10
!

11
11

11
05

11
11

01
11

11
11

11
11

01
01

11
11

11
11

11
11

11
1!

11
11

11
M

IU
M

IL
H

N
U

IM
III

Iil
li

11
11

10
11

1 
im

11
11

11
11

11
11

11
11

 1
11

11
11

11
1

un
nu

o1
11

11
11

:1
11

11
11

g1
11

11
11

11
11

11
1

11
11

11
11

11
11

11
11

11
17

11
1M

11
11

11
11

11
11

11
H

M
U

11
11

11
10

11
:1

11
1i

fil
lU

 in
u1

11
11

11
11

11
11

11
10

11
11

11
11

01
11

11
11

11
11

11
11

1
11

11
1

11
11

11
11

2F
A

U
M

11
11

11
11

11
11

1
11

11
11

1M
U

11
11

11
11

M
11

11
11

11
11

1
11

10
11

11
11

11
11

11
11

11
11

[1
11

10
01

1M
1

11
11

11
11

11
11

11
11

11
11

11
11

11
1/

11
11

11
11

11
1W

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
.1

11
11

11
11

1
01

11
11

11
11

11
11

11
11

1i
11

11
11

11
11

11
01

11
11

11
11

11
11

11
11

1U
M

M
U

1N
II1

1 
11

11
11

11
1

W
ill

11
11

11
U

11
11

01
11

11
11

11
1.

11
11

11
11

11
11

11
11

11
up

um
ln

a0
11

11
11

11
11

11
11

11
01

11
11

11
11

01
11

11
11

M
11

11
1 

11
11

11
11

1
11

11
1 

11
11

11
11

U
11

11
11

11
11

11
11

01
11

11
1

ni
t

11
11

11
31

 1
11

11
11

11
11

11
11

11
11

t1
11

11
11

11
11

U
11

11
0 

11
11

11
11

11
11

11
1U

11
11

11
11

11
11

11

M
11

11
11

11
11

11
11

11
11

11
1"

11
11

11
11

11
11

10
11

11
N

11
14

11
10

11
11

11
11

01
11

11
11

11
11

M
11

11
11

11
11

01
M

11
11

11
11

11
11

11
11

11
11

1

91
11

11
11

11
11

11
11

11
11

11
11

11
11

M
IH

1I
I

11
01

11
11

11
11

11
11

11
11

W
11

11
11

11
11

11
1

11
11

11
11

1H
11

11
11

11
11

11
11

11
11

11
11

01
11

11
11

11
11

1 
Ill

un
11

11
1M

11
11

11
11

11
11

11
1

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
01

11
11

(1
11

/1
11

11
1M

11
/1

11
1/

10
/1

1/
11

M
1/

11
11

11
11

11
11

11
11

11
11

11
u1

11
11

11
11

11
M

M
M

11
11

11
11

11
11

10
11

11
11

11
11

11
11

11
11

11
11

11
1

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

U
11

11
11

11
1M

11
1

11
11

11
11

11
11

11
12

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
1

11
11

11
11

11
 im

um
um

um
l 1

11
11

11
11

1
un

m
ig

ul
ta

tu
nu

nn
u

nu
m

nu
m

ni
um

ni
ni

m
m

ui
 M

01
11

11
11

11
11

11
11

11
M

11
11

11
10

11
01

11
11

1
11

11
11

11
11

11
11

11
11

01
11

11
11

11
11

11
10

11
11

11
11

11
11

11
11

11
11

11
11

11
1i

11
11

01
1M

m
um

ni
um

m
un

um
g 

m
m

11
11

11
11

01
11

11
11

1:
31

11
11

11
1I

c1
11

1
11

1M
11

11
11

11
11

0i
11

11
M

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

01
11

11
11

i1
11

11
11

11
11

1
11

11
11

11
11

11
11

11
11

11
11

11
1M

11
11

M
11

11
1

11
1E

tia
1l

 1
11

11
11

11
,3

11
11

11
11

11
11

11
M

11
1

m
un

nu
m

ni
u 

m
um

11
11

11
ik

!1
11

11
11

41
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

:1
,1

11
11

11
1M

11
1M

11
11

11
11

11
11

11
N

IM
H

IM
ill

11
11

11
10

1
01

11
11

11
11

1M
11

11
10

11
11

11
11

11
11

11
11

1
11

11
11

11
11

11
11

11
11

11
1M

41
11

11
1M

11
11

1
11

11
11

11
11

11
11

11
11

11
11

11
11

11
p

11
11

1i
11

11
11

11
14

11
11

11
11

11
1f

fil
 1

11
11

11
1

M
11

11
11

M
10

11
11

11
11

11
11

01
11

11
11

11
11

11
11

11
11

11
11

11
10

11
11

11
11

11
11

i1
 m

um

m
uu

nn
in

um
m

am
m

um
un

n
11

11
11

11
11

10
11

11
11

11
11

11
11

11
11

11
11

11
1M

11
11

11
11

1 
01

11
41

11
11

11
11

11
11

11
11

11
11

11
1

11
11

11
11

11
11

11
11

1n
11

11
11

11
11

11
11

11
11

11
1

11
11

11
11

1 
11

11
11

10
11

11
11

11
11

11
11

11
11

M
11

11
11

11
11

11
10

1i
11

11
11

1N
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
M

11
11

11
11

11
1

11
11

11
11

11
11

11
14

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
M

11
1

11
11

11
11

11
11

11
H

11
11

11
11

,1
11

11
11

11
11

11
11

10
11

11
11

1M
11

 1
11

11
11

11
1

11
11

11
11

11
11

11
10

11
11

11
11

11
11

11
11

11
1 

11
11

11
11

11
11

11
11

1

M
11

11
11

11
11

11
11

11
11

11
11

11
10

11
11

11
11

11
11

11
11

11
11

11
11

11
1i

11
11

11
11

11
01

11
11

11
11

1
11

10
11

11
11

11
11

11
11

11
10

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

14
11

11
 H

M
11

11
1

01
01

01
11

11
11

11
01

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
14

11
11

11
11

14
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
H

11
11

11
11

/1
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

1M

11
11

11
11

11
11

11
11

11
1f

11
11

11
11

11
11

01
11

11
1

11
 1

11
11

11
11

11
11

11
1u

11
11

11
11

11
11

11
11

11
1



30

ACTIONS ON PROCESSOR

Previous New

Date Time Actions (Circle One See Key). Setting Setting Comment

jjL1119 CL CC CD CF (E) RL MD MF TO TW MR OT. g; _211)

315 CL CC CO CF. RI ® MD MF TO TW MR OT

am

no 9 CL CC CO CF RI RL MD MF TO TW MR a Pco, (0 F) q

11
;bp CL CC CO CF. RI RL MD MF TO TW MR (01)

am

.0)(r6attoiN-cidc mobil tom,

3 0 IZ CL CC CD CF RI RL MD MF TO TW MR VAL sial
am

3112. CL CC CD CF RI RL MD MF TO (2) MR OT, CI 1 °

am Ak
11116:00 CO CC CO CF RI RL MD MF TO TW, MR Of RblitInt Citithit

am

pm CL CC CO CF RI RL. MO MF TO TW MR OT

am

pm CL CC CO CF RI RL MD If 'TO TW MR OT'

am

pm CL CC CO CF RI RL MD ME TO TW MR OT

am

pm CL CC CO CF RI RL MO MF TO MR OT

am

pm CL CC CO CF RI RL. MD MF TD TW MR OT

am

pm CL CC CO .CF RI RL MD MF TD TW MR OT

am

pm CL CC CO CF RI RL MD MF TD TW MR OT

am

pm CL CC CO CF RI RL MD MF TO TW MR OT

am

pm CL CC CO CF RI RL MD ME TO TW MR OT

am

pm CL CC CD CF RI RL MO MF TO TW MR OT

am

pm CL CC CD CF RI RL MO MF TD TW MR OT

sionnrm.

CL - Cleaned RI Increased Replenishment Rate

CC Total Chemistry Change RL Lowered Replenishment Rate

CD Changed Developer, MO Mixed New Developer Replen,

CF Changed Fixer MF Mixed New Fixer Replen,

IMMINMEINOMI

TO p Developer Temperature Adjust,

TW r Rater Temperature Adjust,

MR Mechanical Repair

OT Other (Comment)
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ANSWER: Developer temperature too high due to excessive wash water temperature.

CORRECTIVE ACTION: Red lice wash water temperature to proper setting.

EXPLANATION: As usual, the increase in all three monitored indices (contrast, speed, and
base plus fog) points first to excessive developer temperature. In this case, the
thermometer reading indicated a developer temperature of 94° instead of the normal 92°
for this processor. The normal impulse in these situations is to reduce the developer
thermostat setting. It is strongly emphasized, however, that developer temperature
problems are usually not caused by the thermostat, but by some other source of temperature
fluctuation. The most probable culprit in non-cold water processors is the temperature or
pressure of the wash water circulating through the developer heat exchanger. This water
should normally be 4 to 5° cooler than the desired developer temperature. If it is hotter
than this, its heat exchanging capacity is greatly reduced. The resultant insufficient cooling
of the recirculating developer allows the higher temperature in this example to occur. (In
cold-water systems make sure that the water temperature is at least 4 to 5° lower than the
desired developer temperature.)

Several factors can affect the wash water temperature: alteration of the wash water
temperature setting; a surge or drop in the incoming hot or cold water pressure; or, a
change in the temperature of either the hot or cold incoming water lines. In each case, the
temperature of the mixed wash water will be altered.

In this case the wash water temperature setting was increased earlier in the week from
80 to 88°, as noted in the processor maintenance log. The cause, apparently was not an
improper temperature setting, but a change in the temperature of the incoming water.
When this later returned to normal, the wash water was found to be too hot (910), causing
the observed problem.

These conditions may be avoided by the following practices:

(1) Do not alter a mechanical setting unless it is fairly certain that the setting is
incorrect and not just the result of temporary environmental conditions.

(2) Pressure and temperature gauges should be installed in both the incoming hot and
cold water lines in addition to the single ones usually installed at the mixing
valve; this will allow easy determination of external water-related problems.

(3) If a water problem is suspected, keep an eye on it and correct immediately if the
problem recurs.

NOTE: A routine processor cleaning and chemistry change is entered in the maintenance
log. It is important that all actions taken on the processor be entered in this log, and not
just corrective actions taken in response to a problem. Many future problems may be traced
to these routine procedures.



ACTIONS ON PROCESSOR

Previous New

Date Time Actions (Circle One See Key). Setting Setting Comment

:312. "IS pm CL CC CD CF RI RL MD MF TO N MR OT. .65 _il:).
am

31; 1:10 CL CC CD CF. RI (E.) MD MF TO 114 MR OT ; frID

3/c 114. CL CC CD CF RI RL MD MF TO TW MR 0 pn

319' app CL CC CD CF' RI RL MD MF TO TW MR (0!)

am

3110 1230 CL CC CO CF RI RL MO MF TO ()MR OT /0°

12, 2r.20 CL CC CD CF RI RL MO MF TO !IR OT $ IT° ,

am

3116 00 V. E) CD CF RI RL MO MF TO N. MR Or

aft..

am

Pm

am

PM

1-1
am

PM

am

Pm

am

Pm

am

Pm

am

Pm

am

Pm

am

Pm

PM

am

Pm

33

CL

CL

CL

CL

CL

CL

CL

CL'

CL

CL

CL

CC CO

CC CD

CC CO

CC CO

CC CO

CC CO

CC CD

CC CO

CC CO

CC CD

CC CD

CF RI

CF RI

CF RI

CF RI

CF RI

CF RI

CF RI

CF RI

CF RI

CF RI

CF RI

KEY: CL Cleaned

CC Total Chemistry Change R

CO Changed Developer. MO

CF . Changed Fixer MF

RL MD MF TO DI MR OT

RI: MO IMF TO TW MR OT

RL MO MF TO TW MR OT

RL MO MF TO TW MR OT

RL MD MF TO TW MR OT

RI MD MF TO TW MR OT

RL MD MF TO TW MR OT

RI MD MF TO DI MR OT

RI MO MF TO TM MR OT

RI MD MF TO TW MR 0

RI MD MF TO TW MR OT

Pouttrit Clsitnine

I - Increased Replenishment Rate

L - Lowered Replenishment Rate

Mixed New Developer Replen,

- Mixed New Fixer Replen,

1100

TO Developer Temperature Adjust,

TW - Water Temperature Adjust,

MR Mechanical Repair

'OT - Other (comment)
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ACTIONS ON PROCESSOR

Date Times Actions (Circle One Se

3'z 71.65 Pm CL CC CO CF (g) RL MD

3/c 114) Cl CC CO OF. RI ® MD

11:10 CL CC CO CF RI RL MD

31c? 11514; CL CC CO CF. RI RL MD

311.0 CL CC. CO CF ,RI RL MO

aiii

.411 T.20 CL CC CO CF RI RL MD

am

31/(0 :00 Cl e CO CF RI RL MD

1,17 'Vs' pm. CL 0 CD CF RI RL MO MF TD 1 MR OT

an

pm CL CC CD CF RI RI: MO 'If TD TW .MR OT'

am

pm CL CC CD 'CF RI RL MD ME TO TW MR OT1

Previous New

e Key), Setting Setting Comment

ME TO TW MR OT. ,65

ME TO 1 MR OT ,h

MF TO 111 MR

MFTOTVMROT

MF TD (1DMR OT

ME TO p MR
OT, 51 °

MF TO 1. MR Of

pm CI CC CO CF RI RL MF TO 1 MR OT
111.11VMam.

pm CL CC CO CF RI RL MD MF TO TW MR OT

am

pm CL CC CO .CF RI RL MO ME TO TW MR OTMIV.I.,11
am

pm Cl CC CD CF RI . RL MO ME TO DI MR 01

am

Pm CL CC CO CF RI RL MD MF TO TW MR OT

am

Pm CL CC CO CF RI RL MD MF TO TW MR OT

am

pm CL CC CD CF RI RI MD ME TO TW MR OTM11 1

37

R out10, Clict

mmognmOIONIINNII.W.01.11A.W..111111.1

1=.011 0.0.11=1 ilrywi....mwome.i.ft

am

pm CL CC CO CF RI RL MD MF TO 1W MR OT

1111111

KEY: CL Cleaned . RI Increased Replenishment Rate TO Developer Temperature Adjust,

CC Total Chemistry Change RL Lowered Replenishment Rate TV Water Temperature Adjust.

CO Changed Developer MD .; Mixed New Developer Replen, MR Mechanical Repair

CF Changed Fixer MF Mixed New Fixer Replen. 'OT Other (comment)



ANSWER: Developer contaminated with fixer.

CORRECTIVE ACTION: Drain and flush developer tank; refill and restart.

EXPLANATION: The sharp drop in both the speed (MD) and contrast (DD) again suggests
either a temperature drop or a problem with the chemistry. This time, the developer
temperature is normal. As is often the case, a clue to the problem's source can be obtained
from the maintenance log. You can see that the chemistry was changed following a routine
processor cleaning which had been done the evening before. A problem associated with this
change should be the first item suspected. The sharp drop in the processing in this suggests
contamination of the developer with fixer.* It does not require much fixer to cause this
amount of contamination, and could easily be the result of splash-over of fixer into the
developer tank during refilling.

The proper protocol to follow to avoid this problem is to refill the fixer tank first, with
a cover over the developer tank. A quick flushing of the developer tank with water will
remove any fixer residue. The developer tank may then be refilled without fear of
contamination.

Actually, it is difficult in this instance to ascertain that fixer contamination is the cause
of the problem. It could, for example, have been the result of adding too much starter
solution. In either case, the corrective procedure is the same, and should be taken without
spending excessive time determining the precise cause. If it later becomes evident that the
chemistry change was not at fault, other possibilities may be then pursued.

z

*Actually, for several film-chemistry combinations, a significant increase in developer
activity may occur after contamination by small amounts of fixer (2).

19



ACTIONS ON PROCESSOR

Previous New

Date Time Actions (Circle One See Key). Setting Setting Comment

3/2 3:15 pm Cl CC CO, CF (g) RI MO MF TO TV MR OT. ',65;,

315' 1:14 CL CC CD 0, RI RL MO hiF TO TW MR OT ,t)
am

.2.33 CC CO CF: RI RL MD MF TO TW MR

,3I(? cia pm CL CC CO CF' RI RL MO MF TO TV MR

ani

310 12:30 CC CD CF .11; RI MO MF TO(!),MR OT gtis)
am

3112. 113 CL CC CD CF RI RI MO MF TO (2) MR 01 51° tri°

.3142_4:00 u CO CF RI RI. MO MF TO TV. MR OT iZuutlmt

3117 '&:15 pm CL (g) CD CF RI RI. MD MF TO TI1 MR OT
cortiornift41/4 Ns(

am

pm CL CC CD CF RI RL MO sMF TO Tli MR OT'

am

pm CL CC CO CF RI RI MD MF TO TR MR OT

am

pm Cl CC CO CF RI RI MC MF TO .TV MR 01

are

Pm CL CC CD CF RI RI MD MF TO TW MR OT

am

pm CL CC CO CF RI RL MO MF TO TW MR OT

am

pm CL CC CO CF RI RL MO MF TD TW MR OT

am

pt CL' CC CD CF RI RI MO MF TD TW MR OT

am

pm CL CC CD CF RI RL MD MF TO TW MR OT

am

PM CL CC CO CF RI RL MO MF TO TW MR OT
am

pm CL CC CO CF RI RI MO MF TO Tk MR OT

Rah (0 Fv(tif_c

in

ClKEY: - Cleaned RI Increased Replenishment Rate
CC Total Chemistry Change RL Lowered Replenishment Rate
CD - Changed Developer MD Mixed New Developer Replen.

CF - Changed Fixer MF - Mixed New Fixer Replen.

1=111

11MMOIMownM

TO Developer Temperature Adjust,

TW - Water Temperature Adjust,

MR Mechanical Repair

'OT'. Other (comment)
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ACTIONS ON PROCESSOR

Prey ous New

Date Time Actions (Circle One - See Key) Setting Setting Comment

1(12, (pc pm CL CC CO. CF (RI) RL MD MF TO TW MR OT ,(0r .8()
al

3 ISe CL CC CD CF RI ® MD MF TO TW MR OT, .B 7()

31;7 ;101 CL CC CD CF. RI RL MD MF TO TW MR

q:00 pm CL CC CO CF RI RL MD ME TO TW MR 0

aril

3110 10 RL MO MF TO (E) MR OT ()0

311 . ;CI am RL MD ME TO (S) MR OT CI I g7°

311c, po RL MD ME TO TW MR OT
ROUtlht CtCciAjr\

RL NO MF TO TW MR OT
cCAtt,01,)eftri Oftk.J5Vir

RL MD 'ME TO TW MR (Cr Akit3

RL MD MF TO TW 'MR OT

RL MO MF TO TW MR OT

kph Lei ;tiq)i$fo4 'Ohl&

ex(6ekLch-a6g c000llizsr(cnt.

CL CC CD CF RI

Cl CC CD CF RI

tCC CD CF RI

'3 (7 3:15 pra, CL (g) CD CF RI

11110 3:IOjl CL CC CD CF RI

CC CO CF RI

CL CC CO CF RI

Cl CC CD CF RI

CL CC CO CF RI

Cl CC CD . CF RI

Cl CC CO CF RI

CL CC CO CF RI

Pm

am

Pm

am

Pm

am

Pm

am

Pm.,&01=mmw

Pm

am

Pm

am

RL MO MF TO TW MR OT

RL MD MF TO TW MR OT

RL MD MF TO TW MR OT

RL MD MF TO TW 1 MR OT

RL MO MF TO TW MR OT

pm CL CC CD CF RI Rl. MD ME TO TW MR OT

all

pm CL CC CD CF RI RL MD ME TO TW MR OT

KEY: CL - Cleaned

CC - Total Chemistry Change

CD - Changed Developer

CF - Changed Fixer

RI Increased Replenishment Rate

RL Lowered Replenishment Rate

MD - Mixed New Developer Replen.

ME Mixed New Fixer Replen,

(amS t'`U it) CORR.cct

TO - Developer Temperature Adjust.

TV - Water temperature Adjust.:

MR Mechanical Repair
.

OT - Other (comment)
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ANSWER: Excessive replenishment due to unusually heavy patient load.

CORRECTIVE ACTION: Run several fully exposed films or change chemistry.

EXPLANATION: The purpose of this exercise is twofold: to demonstrate another cause of
improper replenishment, and to point out the important fact that one cannot isolate the
processing QA program from other "goings-on" in the department.

In this example both the MD and DD are again on the high side. -The developer
temperature checks out okay, and no recent actions have been taken on the processor. No
trend is visible from the sensitometric data. The next logical step is to "ask around", and
find out if anything unusual occurred in the department that could be linked to the problem.
In this case, it was determined that there was an unusally heavy workload of chest exams
that day, which resulted in the excessive replenishment. Since the replenishment rate is set
for an "average" workload and distribution of exams, isolated instances of heavy workload or
abnormal exam frequency can cause isolated cases of improper replenishment.

The problem may be corrected by either changing chemistry or by running several fully
exposed films. (These should be green films known to be bad, for example, fogged, and not
film taken from the bin. The latter is costly of film, and it would be easier and cheaper to
simply dump the chemistry and start over).

Two words of caution are in order.

(1) If no apparent cause of the improper processing is found within a reasonable
period of time (30 minutes or less), then make the necessary correction without
trying to determine the cause and look further only if it reappears.

(2) Many people like to "assume" a cause of the problem (such as excessive
replenishment rate) and take corrective action accordingly. This will usually
cause more problems than it corrects and is strongly discouraged.
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ACTIONS ON PROCESSOR

Date. Time Actions (Circle One - See Key),n,c)312. -1:1 pm CL CC CD CF RI RL MD MF TD

3/6- 3:106 CL CC CD OF. RI (E) MD

3/5 3:10

aM

CL CC

319. 1:o) pm CL CC

am

3110 i2:31 cc

31124 Liao CL CC

3_11§

am

6:00 C CI
3 117 g:ts- Pm CL (Di

;40 3:(0A CL CC

pm CL CC

tz3 :00

am

al

Pm
am

Pm
am

Pm
am

Pm
am

Pm
am

pm

am

pm

CD CF RI RL

CD CF. RI

CD CF RI

CD CF RI

CD CF RI

CD CF RI

CD CF RI

CD CF RI

CL CC CD CF RI

CL CC CD CF RI

CL CC CD CF RI

CL CC CD CF RI

CL' CC CD CF RI

CL CC CD CF RI

CL CC CD CF RI

CL CC CD CF RI

KEY: CL - Cleaned

CC - Total Chemistry Change

CD - Changed Developer

CF - Changed Fixer

RL

RL

RL

MD

MD

MD

TW MR

MF TD TW MR

MF, TO TW. MR

41F TO TW MR

MF TD (1),MR OT gre

MD MF TD (2)MR OT 9 ° $ 7°
RL MD MF TD TW. MR Of

RL. MD MF TD TW MR OT

RI: MD 'MF '111 TW MR (5

RL MD MF ID TW MR OT

RL MD MF TD .TW MR C)

RL MD MF TD TW MR OT

RL MD MF TD TW MR OT.

RL MD MF TD TW MR OT

RL MD MF. TO TW MR OT

RL MD MF TD TW MR OT

RL MD MF ID TW MR OT

RL MD MF TD TW MR OT

Previous New

Setting Setting Comment

01 .65' ,g
OT TO .70

RI -

RL -

MD

MF -

Increased Replenishment Rate TD -
Lowered Replenishment Rate 1W -
Mixed New Developer Replen. MR -
Mixed New Fixer Replen. OT

gar, (0 trott isrtssf;411mS.

Oxidation took, rzylm.

gbuttnt Clair

coritorniA41/44 tonFivr

rurs.+c, eevaget-
1\kto boX C8rikI201 411prr

Developer Temperature Adjust.

Water Temperature Adjust.

Mechanical Repair
C5

Other (comment)
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ACTIONS ON PROCESSOR

Previous New
Date Time Actions (Circle One See

Setting Setting Comment
am

1:12. 3:5 pm Cl CC CO CF RI RI MF TO N MR 01 65 21.0.
115'. 1108 CL CC CO CF RI Rey MO MF TO TW MR OT tt)

3115 1:10 CL CC CO CF L!,.1 MO MF TO 11W MR 1#10)

3 0 $150 pml CL CC CO CF RI RI MO NF TO TN MR c)
3110 12,30 Cl CC CO CF RI RI MO MF TO(1)1MR 01. gp° :

3111 L1110 CL CC CO CF RI RI MO MF TO (2) MR 01 I° rj°

lqgo :00 CO CF RI RL MO MF V. MR 01'

3 IP ps. pa! CL 0 CO CF RI RI MO ME TO TW MR OT
am

10 3 CL CC CO CF RI RL MO 'MF TW MRg
pm CL CC- CO CF RI RI MO ME TO TW MR 01

am

00 CL CC CO CF RI RI MO MF TO ,11,1 MR 10

CL CC CO CF RI RI MO ME TO DI MR

c.L.111.) ,rci4,45.44timS

op601>- OW low OK

am

am

CL CC CD CF RI 111, MD MF TO 1W MR OT

"!, CC CO CF RI RI MO MF TO TW MR 01

Routing C.Itetw\ci

RP"

iSctuj4,)citgloci7 Io4vllysxP,

turcit eount

WIMM.MWMIMW

pm CL CC CO CF RI RI MD ME TO TW MR OT
am

pm CL CC CD CF RI RI MO MF TO TN MR OT

am

Pm CL CC CO CF RI RI MO ME TO TW MR (tMIPMWmilIMIONNOMMIO MWMMWMMR1

am

pm CL CC CD CF RI RI MO ME TO TW MR OT

KEY: CL Cleaned

CC Total Chemistry Change

CO - Changed Developer

CF Changed Fixer

RI Increased Replenishment Rate

RI Lowered Replenishment Rate

MD Mixed New Developer Replen,

ME Mixed New Fixer Replen,

Folot otdrbl

W.PIN

011.111...Mal

TO Developer Temperature Adjust,

TW Water Temperature Adjust,

MR Mechanical Repair

'CT Other (comment)



ANSWER: New operating levels not made for new box of control film.
CORRECTIVE ACTION: Prepare new chart with properly reset operating levels and controllimits.

EXPLANATION: Here again, the processor maintenance log suggests the problem's origin:a new box of control film was opened the previous day without changing the operating levelsand control limits on the chart. Although individual boxes of film will usually be very closein sensitometric prOperties to each other (especially those within the same batch andemulsion number), it is not uncommon to have boxes different in speed by as much as 0.1optical density units in the mid density range. If new operating levels are not made on theprocessor control chart to account for these differences, changes in the processormonitoring indices may be observed although there has been no change in the processingwhatsoever. It is therefore important that such film differences be evaluated whenever anew box of control film is opened.*

This proceduie for determining new operating levels is discussed in the manual. Briefly,
however, the last few sheets of film from the "old" control box should be sensitometricallyexposed and processed along with a few strips from the "new" box of control film. The MD,DD, and B + F from the "old" strips should be averaged and compared to the same averagesfrom the "new" strips. The differences between the two MD and DD averages indicate theamount by which the new limits should be changed. For example, if the average MD fromthe "old" box was 1.10 and the average MD from the "new" box was 1.15, the operatinglevels for the new chart must be moved up to 0.05 O.D. on the MD plot.

In this case, it was found that the MD and DD had to be moved up 0.10 units. (The limitshave not been changed in these examples, although in "real life", all future charts wouldhave been shifted upward).

It is a good idea to similarly evaluate samples of all film and not just control film, to
screen out batches of film with excessively large (more than about 0.15 O.D.) differencesin speed or contrast.

27 5



ACTIONS ON PROCESSOR

Previous New

Date Timeets. Actions (Circle One See Key) Setting Setting Comment

31Z 1:15! CL cc CO CF RI RI ma IF TO N MR OT. 65,

CL CC CD CF RI MO MF TO TW MR OT stb
am

3/c 1:10 g CL CC CD CF RI RL MD MF TO N MR

319

3110

3/12.

311

3117

311,0

A el
21p22 CL CC CD CF RI RL MD

am

CL CC CD CF RI RL MD MF

am

120?,CL CC CO CF RI RL MO MF1

'.00 ip () CO CF RI RL MD MF

di. oe,

1:1; pm CL CC CO CF RI RL MD MF

am

11:(0 CL CC CO CF RI RL MD 'MF

CF RI RI MD MF

MF TO TW MR0 opdatm icoml pylcn.

TO (S)MR OT fo° ge

TO () MR OT q 1°
$i°

TO TW MR OT ct$4,,&ci

cortkomitiettoi FIr
C

cilfht Pun Cho taittic0
pm CL CC CO

112.3 oo CL CC CD

a

312,4 CL CC CO

am

pm CL CC CD

pm CL CC CD

am

Pm

am

Pm

am

Pm

am

Pm

CL CC CD

CL CC CO

CL CC CD

CL CC CO

CF RI

CF RI

CF RI

CF RI

CF RI

CF RI

CF RI

RI MD MF

RI MD MF

RL MD MF

RI MD MF

RI MD MF

RI MD MF

RI ND MF

TO TW MR OT

TO TW MR

TO TW MR OT

TO TW MR OT

TO TW MC)

TO TW MR OT

ID TW MR OT

TO TW MR OT

TO TW MR OT

TO TW MR OT

CF RI RL MO MF TO TW MR DT

bat Mk) Ord htnitt4six)

KEY: CL - Cleaned RI Increased Replenishment Rate TO Developer Temperature Adjust,

CC - Total Chemistry Change '11. - Lowered Replenishment Rate TW Water Temperature Adjust.

CD - Changed Developer MD Mixed New Developer Replen. MR Mechanical Repair
,

CF - Changed Fixer MF Mixed New Fixer Replen, OT - Other (comment)
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ACTIONS ON PROCESSOR

Date Time Actions (Circle One - See Key)

am

Oc

Pm

Pm

am.

Pm

am

Pm

aim

Pm

am

'Pm

am

Pm'

am

Pm

am

Pm

am

Pm

am

Pm

am

. Pm

am

Pm

am

Pm

am

pm

am

PM

am

PMlemormworm

.0.Ildwe

KEY: CL

5 8 CCCO -

CF

CL CC CO CE (g) RL MD MF TO TW MR OT

CL CC CO CF RI RL MO ME TO TW MR OT

CL CC CO, CF RI RL MO MF TO 1W MR '01

CL CC CO CF RI RL MO MF TD TW MR OT

CL CC CO, CF RI RL MO MF TO TW MR OT

CL CC CD. CF RI RL MD MF TD 1W MR OT

CL CC CO CF RI RL MO ME ID TW MR OT

Cl CC CO CF RI RL, MD ME TD TW MR OT

CL CC CO CF RI RL MD 'MF .TO TW MR OT

CL CC CO CF RI RL MO ME TO TW MR OT

CL CC CO CF RI RL MO MF TO .TW MR OT

CL CC CD CF RI RL MO MF. TO 1W MR OT

CL CC CD CF RI RL MO MF TO TW'MR OT

CL CC CD CF RI RL MO MF TD TW MR OT

CL CC CO CF RI RL MO MF TO 1W MR DT

CL CC CD CF RI RL MO MF TO TW MR OT

CL CC CD CF RI RL MD MF TO TW MR OT

CL CC CD CF RI RL MD M" TO 1W MR OT

Cleaned RI

Total Chemistry Change RI

Changed Developer MO

Changed Fixer ME

Previous New

Setting Setting Coment

MONIM111111111111M

110.11110..M

IMONSumemwm

11,=.11Emm=

IMMINIOnvw

MINIIMammme

1..1====P111 11.1

Increased Replenishment Rate

lowered Replenishment Rate

Mixed New Developer Replen,

Mixed New Fixer Replen,

TO - Developer Temperature AdjUsto

TW - Water Temperature Adjust.

MR Mechanical Repair

OT - Other (comment)



ANSWER: Under-replenishment

CORRECTIVE ACTION: Increase replenishment rate and add some replenisher directly to
processor to bring it back to within control limits.

EXPLANATION: In this example as in the first, a gradual reduction in development has
occurred. As before, this is generally the earmark of improper replenispment causing a
gradual falloff in developer strength. In this case, the inadequate replenishment rate meant
that on the average, each radiograph was using up more developer than was replaced.

The proper corrective action, is to increase the replenishment rate. Also, additional
replenisher should be added directly to the processor developer tank (in about 100 ml
increments) until the processing is back inside the control limits. This again may be done
either by manually tripping the microswitches, by using a container to pour it right into the
developer tank, or by processing several previously processed films.*

*It should be noted that here and elsewhere the processing of previously developed films is
suggested as part of a corrective or routine procedure. There had in the past been opinions
against this practice, since residual fixer in the film could cause developer contamination.
However, if these films are being adequately washed, little if any fixer should remain, and
the re-processing of a limited number should not be a problem. In fact, their use, as well
as the use of fogged or expired film for processor cleanup, lead films for single-emulsion
roll film and correction actions can avoid the wasteful and costly use of "good" film from
the film bin.
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6.i

ACTIONS ,ON PROCESSOR

Date Time Actions (Circle One - See Key)

am

CL CC CD CF (g) RL MO MF TD TW MR OT 75 .1k)

3111 ((5 CL CC CO CF RI RI egg) TO TW MR OT
am

pm CI. CC CO CF

am

pm Cl CC CD CFam=10...

pm CL CC CD, CF

am

pm CI. CC CO. CF

pm CL CC CO, CF

am

pm Cl CC CO CF

pm Cl CC CD CF

am

pm CL CC CO CF

am

pm CL CC CD CF

am

pm CL CC CO CF

am

pm CL CC CO CF

am

pm Cl CC CO CF

am

pm CL CC CD CF

an

pm CL CC CO CF

am

pm CL CC CO CF

am

pm CL CC CO CF

Previous New

Setting Setting Comment

RI RI. MD MF TD TW MR OT

RI RI MD MF TO TW MR OT

RI RL MD MF TO TW 'MR OT

RI RL MD MF TD TW MR OT.

RI RI MO MF TO TW MR OT

RI RI MD MF TO TW MR OT

KEY: CL - Cleaned

CC - Total Chemistry Change

CO - Changed Developer

CF - Changed Fixer

RI It, MO 'MF TO TW MR OT

RI RL MD MF TO TW MR OT

RI RI MO MF TD TV MR OT

RI RL MD MF TO TW MR OT

RI RI MD MF TO TW MR OT

RI RI MO MF TO TW MR OT

RI RL MO MF TO TV MR OT

RI RI MO MF TO TV MR OT

RI RI MD MF TO 11 MR OT

RI RL MD MFTO DI MR OT
IMINIMImam4

RI Increased Replenishment Rate

RL - Lowered Replenishment Re

MO - Mixed New Developer Replen,

MF - Mixed New Fixer Replen,

1.1111010111

fIcelsnmkOtgs log

111INI10.mmoNIONNII=1

TO - Developer Temperature Adjust,

TW - Water Temperature Adjust.

MR Mechanical Repair

IT - Other (comment)
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ACTIONS ON PROCESSOR

Date Time Actions (Circle One See Key)

a,

31r. ci cc

330
01!) CL CC

am

CL CC

am

Pm

am

Pm011=.1.1

CL CC

CL CC

pm CL CC

am

pm CL CC

am

pm CL CC

pm CL CC

am

pm Ct. CC

am

pm CC

am

pm CL CC

am

pm CL CC

am

pm CL CC

dill

pm CL CC

am

pm CL CC

am

pm CL CC

am

pm CL CC

CO CF (E) RL MO MF TO

CO CF RI RL (g) TD

CO CF RI RL MO MF TO

CD

CD,

CO

CO

CO

CO

CO

CD

CO

CO

CO

CO

CO

CO

CD

CF

CF

CF

CF

CF

CF

CF

CF

CF

CF

CF

CF

CF

CF

CF

RI

RI

RI

RI

RI

RI

RI

RI

RI

RI

RI

RI

RI

RI

RI

CL - Cleaned

:C - Total Chemistry Change

CO - Changed Developer

CF - Changed Fixer

RL MD

RL MO

RL MO

RI MO

RL, MD

RI MD

RI MD

RI MD

RL MO

RL MO

RL MO

RI MD

RL MO

RI MD

RI MO

MF

MF

MF

MF

MF

*MF

MF

MF

MF

MF

MF

MF

MF

MF

MF'

TD

TO

TO

TD

TO

TO

TO

TO

TO

TO

TO

TO

TO

TO

TO

,Previous New

Setting Setting Comment

TW MR OT, .6757,

TW MR OT

TW MR® conciAlz.-tah 101 lizp.

TW MR OT

TW MR OT

TW MR OT

TW MR OT

TN MR OT

TW MR OT

TW MR OT

TW MR OT

IIminmmor

TN. MR OT ..

IMEN*1M~MO M4611

TV MR OT

TW MR OT

TW MR OT

TW MR OT

TW MR OT

TN MR OT

RI - Increased Replenishment Rate

RL Lowered Replenishment Rate

MO . Mixed New Developer Replen,

MF Mixed New Fixer Replen,

1

AMINVIIMilmlftem

Ifts.141m.

TO - Developer Temperature AdjUst,

TW Water Temperature Adjust,

MR - Mechanical Repair

OT - Other (comment) 66



ANSWER: Replenisher too concentrated.

CORRECTIVE ACTION: Dilute replenisher to proper level as indicated by hydrometer.
Either dump and restart the developer tank or run several fully exposed films.

EXPLANATION: The maintenance log shows that new developer replenisher was mixed justthe prior afternoon. Thus after first checking for normal developer temperature, explorethe possibility of excessively strong (too 'concentrated) replenisher. Obtain from themanufacturer the specific gravity of the properly mixed replenisher (for that batch number)and compare it to the hydrometer reading taken from the replenisher after correcting thereading for temperature in the tank, (not the tank inside the processor). If the specificgravity is higher than the manufacturer specification, then the replenisher wasinsufficiently diluted when it was mixed.

The proper corrective action is to add additional water to the tank in small (2-4 liters)
increments until the proper specific gravity is reached. Since it may take a while for thisaction alone to restore proper processing levels through replenishment, either the developerin the processor itself should be drained and restarted, or several fully exposed films shouldbe processed to lower the chemical strength of the developer.
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ACTIONS ON PROCESSOR

Date Time

Previous New

Actions (Circle One See Key) Setting Setting Comment

3127 !OS'am CL CC CO CF RI RI. MD MF TO N MR OT 75.

10,1 CAT CL CC CD CF RI RI (50 TO TW MR OT

3110 440 le CL CC CD CF RI RL MD MF TO TW MR

am

pm CL CC CO CF RI RL MO MF TO TW MR OTam------
pm CL CC CO, CF RI RI MO MF TO TW MR OT

pm CL CC CO CF RI RL MD MF TO TW MR OT

am

pm CL CC CO, CF RI RI MO MF TO TW MR OT

am

pm CL CC CO CF RI RI MO MF TO TW MR OT

am

pm CL CC CO CF RI RL MD 'MF TO TW MR OT

am

pm CL CC CO CF RI RI MD MF TO TW MR OT410.
am

pm CL CC CO CF RI RI MO MF TO .TW MR OT

am

pm CL CC CD CF RI RI MD MF TO TW MR OT

am

pm CI CC CD CF RI RI MO MF TD TW MR OT

am

pm CL CC CD CF RI RL MO MF TO TV MR OT1.10. 01.111.11011.

cons

...fte

wmM.. Immu.14..mMWEr.aimmayl..

dm

pm CL CC CO CF RI

am

CL CC CO CF RI

am

pm CL CC CD CF RI

ail

pm CL CC CO CF RI

KEY: CL Cleaned

CC Total Chemistry Change

68 CO Changed Developer

CF Changed Fixer

RL MD ME TO TW MR 01...

RI MD MF TO TW MR OT

RI MD MF TO TW MR OT

RL MO MF TO TW MR OT

ilMoloWIMMIN

0111IMMIMO ..1

RI Increased Replenishment Rate

RI Lowered Replenishment Rate

MO - Mixed New Developer Replen,

MF Mixed New Fixer Replen.

1104401Mos

TO Developer Temperature Adjust,

TW Water Temperature Adjust.

MR - Mechanical Repair

'OT - Other (comment)
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ACTIONS ON PROCESSOR

Previous New

Cate Time Actions (Circle One See Key) Setting Setting Comment

31x1 os.r CL CC CD CF (g) RL MD MF TO TW MR OT 775' 6 iiC).

3111 cpv CL CC CO CF RI RL

3110 00 41)

am

TO TW MR OT

CL CC CO CF RI RL MD MF TO TW MR

CL CC CD CF RI RL MD MF TO TW MR OT...12). ,g5',

TW MR OT

to.WmINVINNaP

pm CL CC CO, CF RI RL MD MF TO

am

pm CL CC CO CF RI RL MD MF TO

am .

pm CL CC 'CO CF RI RL MO MF TO

am

pm CL CC CO CF RI RL MD MF TD

am

pm CL CC CO CF RI RL MO 'MF TD

am

pm CL CC CD CF RI RL MD MF TO

am

pm CL CC CD CF RI RL MD MF TO

am

Pm CL CC CD CF RI RL MD MF TO

TW MR OT

TW MR OT

TW MR OT

TW MR OT

TW MR OT

TW MR OT

TW MR OT

am

pm Cl CC CD CF RI RL MD MF TO TW MR OT

am

pm CL CC CO CF RI RL MD MF TO N MR OT
1....100.0.111M0 1.=1

am

pm Cl CC CD CF RI RL MD MF TO TW MR OT

am

pm CL CC CD CF RI RL MD MF TO 11 MR OTPAMIIIMI0110 11
am

pm CL CC CO CF RI RL MD MF TO 11 MR OT41=116..MIMmt U11041MMIMM
am

pm CL CC, CD CF RI RL MO MF TO TW MR OT

1,011mw.

ftIrdiOImMII

KEY: CL Cleaned RI Increased Replenishment Rate

CC Total Chemistry Change RL Lowered Replenishment Rate

CO Changed Developer ND Mixed New Developer Replen,

CF Changed Fixer MF Mixed New Fixer Replen.

0,....1.=mma

TD - Developer Temperature Adjust.

TW - Water Temperature Adjust,

MR Mechanical Repair

'OT - Other (comment) 73



ANSWER: Under-replenishment.

CORRECTIVE ACTION: Increase replenishment rate and add enough replenisher directly to
bring processor back within the control limits.

EXPLANATION: This is perhaps the most common recurrent problem. A gradual falloff
trend can be seen in both the MD and DD, indicating a gradual reduction in development.
As before, this is generally the earmark of improper replenishment causing a gradual
decrease in developer strength, although over-diluted replenisher may bring similar results.
In this 'Case, an inadequate replenishment rate existed meaning that, on the average, each
radiograph was using up more developer than was replaced via replenishment.

The proper corrective action is to increase the replenishment rate. Also, additional
replenisher should be directly added to the processor developer tank (in approximately 100
ml increments) until the processing is again within control limits. This may be done by
manually tripping the replenisher microswitches, by carefully pouring fresh developer
directly into the developer tank using a container, or by running a few previously processed
films.
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ACTIONS ON PROCESSOR

Previous New

Date Time' Actions (Circle One See Key) ' Setting Setting Comment

2M

CL CC CD CF (g) RL MD MF TO TW MR OT 75. 3C)

CL CC CO CF RI RL MD TO TW MR OT

am

3130 yOOt CL CD CF RI RL MO MF' TO TW MR

am

3

Pm'

am

Pm

pm

PM1......2
PM

am

PM

am

Pm

am

Pm

am

Pm

am

Pm

am

Pm

am

Pm

2M

PM

Pm

4.1.1,11.

VM,../

1.1.1.MM*101.

CL CC CD CF (7,9 RL MD MF TO TW MR OT

CL CC CD. CF RI RL MD MF TO TW MR OT

CL CC CO CF RI RL MD MF TO TW MR OT

CL CC CO CF RI RL MD MF TO TW MR OT

CL CC CO CF RI RL MO MF TO TW MR OT

CL CC CD CF RI RL MO 'MF TD TW MR OT

CL CC CO CF RI RL MD MF TO TW MR OT

CL CC CO CF RI RL 110 MF TO TW MR OT

CL CC CD CF RI RL MO MF TO TW MR OT

CL CC CO CF RI RL MO MF TO TW MR OT

CL CC CD CF RI RL MD MF TO TW MR OT

CL CC CO CF RI RL MO MF TO TW MR OT

CL CC CO CF RI RL MO MF TO TW MR OT

CL CC CD CF RI RL MD MF TD TW MR OT

CL CC CD CF RI' RL MD MF TO TW MR Ur

KEY: CL - Cleaned

CC Total Chemistry Change

CD Changed Developer

CF - Changed Fixer

RI Increased Replenishment Rate

RL Lowered Replenishment Rate

ND Mixed New Developer Replen,

MF Mixed New Fixer Replen.

=rins

IMP101011

TO Developer Temperature Adjust,

TW Water Temperature Adjust,

MR Mechanical Repair
.

'OT - Other (comment)
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ACTIONS ON PROCESSOR

am

auf

pm CL CC CD CF RI

am

pm CL CC CD CF RI

8111

pm CL CC CO CF RI

am

pm CL CC CD CF RI

am

pm CL CC CD CF RI

8M

PM CL CC CO CF RI

am

pm CL CC CO CF RI

Previous New

Actions (Circle One - See Key) Setting Setting Comment

CL CC CO CF@) RL MD MF TO TW MR OT 775 3C)

CL CC CO CF RI RI (3)(g) TO TW MR OT
giflitlIkk.ktkvA4S (.00

CL CC CD CF RI RL MD MF TO TW MR (0)

CL CC CD IF (E) RI. MD MF TO TW MR

CL CC CD. CF RI RI MD MF TO TW MR

ilowan..

am

pm CL CC CO CF RI

am

pm CL CC CO CF RI

am

Pm CL CC CD CF RI

am

Pm CL CC CD CF RI

am

Pm CL CC CO CF RI

am

pm Cl CC CD CF RI

KEY: CL Cleaned

CC - Total Chemistry Change R

CO - Changed Developer MO

CF - Changed Fixer

at; gtAiltit Qol 1C()
RI MD MF TO TW MR OT

RI MD MF TO TW MR OT

RI MO MF TO TW MR OT

RL MD 'MF TO TW MR OT

RI MD MF TO TW MR OT

RI MO MF TO TW MR OT

RI MD MF TO TW MR OT

RL MD MF TO TW MR OT

RL MD MF TO TW MR OT

RI MD MF TU TW MR OT

RI MD MF TO TW MR OT

RL MD MF TO TW MR OT

RI MD MF TO TW MR OT

I Increased Replenishment Rite

I Lowered Replenishment Rate

- Mixed New Developer Replen,

F Mixed New Fixer Replen,

Ii..110.111=1.1prowar...11=1101.

1111.111MWMIMmIPIIMMIIIIIMMIIS1.01111111112.

TO - Developer Temperature AdjUst.

TW - Water Temperature Adjust,

MR - Mechanical Repair

OT - Other (comment) SO



ANSWER: Safe-light fogging.

CORRECTIVE ACTION: Replace safe-light bulb with one of the correct wattage.

EXPLANATION: The observation which suggests the existence of safe-light fogging in this
example is the elevated MD with little or no change in the DD or B+F. The basis of this
effect is that the small exposure increases caused by safe-light fogging result in much
larger increases in optical density in the medium density (straight line region of the H&L)
curve) range than in the high (Shoulder) or low (Toe) density ranges. Figure 2 demonstrates
this effect (1). Thus, the safe-light may result in no density increase at the B+F point, and
the small increases in both points used to calculate DD (one around 0.5 O.D. and one around
2.5 O.D.) may cancel each other out leaving only the increase observed on the MD. Safe-
light fogging may be quickly verified by simply making a second sensitometric strip with all
safe-lights turned off.

In this instance, it was found that the hospital's maintenance crew had inadvertently
replaced the 15 watt safe-light bulb with a 100 watt bulb. The problem disappeared
following replacement.

3.00

2.50

2.00

1.00

0.50

0.'30

1.5 min.

No Fog

0.16

0 10 26% Increase

0.00 0.50 1.00 1.50

Log Relative Exposure

2.00

Figure 2. Effect of safe-light fogging on the H&D curve.

Note that the increase in density due to safe-light exposure is much greater for the
medium density region around 1.0 O.D. where the MD index is taken. The increases around
both points at which the contrast index (DD) is calculated are approximately equal and will
therefore normally cancel out leaving the DD relatively unchanged. Observe that there is
essen daily no change in the base plus fog, although this area is usually checked for fog.
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ACTIONS ON PROCESSOR

Previous New
Date Time Actions (Circle One - See Key) Setting Setting Comment

am

Cc CD CF (RI) RI MD MF TO TW MR OT. ,7S'

tOpe Cl CC CD CF RI RI (MF ) TO TW MR
. OT

4,1111Ligi2s24.1.4.6).0

A3120018 CL CC CD CF RI RI MD MF TO TW MR
am

(1 10 Cl CC CD CF RI RI MO MF TO Tli MR OT.
.

a

2112.115 CI CC CD, CF RI RI MO MF TO TW MR e
aui

pm CL CC CD CF RI RI MD ME TO TW MR OT
am

pm ct, cc co CF RI RL MD MF TO TW MR OT

it,

IMM....rosmarar 010111.1111.ft .1.11.

pm CI, CC CD CF RI RI MD ME TO TW MR OT

1=10410.101

am

pm CL CC CO Cr RI RI MO 'MF TO N MR OT

pm CI, CC CD CF RI RI MD ME TO TW MR OT
am

pm r!. CC CD CF RI RI MO ME TO TW MR OT

=MOM MMWWWW.

am

pm ct. CC co CF RI RL MO MF TO N MR OT
am

pm CL CC CD CF sii Rt tID ME 10 N MR OT
am

CL CC CO CF RI RI MD ME TO TW MR OT
am

11pm CL CC CO CF RI RI MD MF TD TW MR r
am

pm, CL CC CD CF RI RI MO MF TO TM MR OT

am

pm CL CC CO CF RI RI MO ME TO TW MR OTMMEWWWwdmm...

pm CL CC CD CF RI 111. MD MF TO TW MR 0TMIMWW.M.W. wwww

KEY:
CL

CC

CO

CF

is

Im=1.1Imm 0Ww.ww==ww.

011rnOm

..=.1.M111=0. 1.1==1WW MM.
.M=MWWWwwWW.Mww.wwwwwpilmwomm.m.mmi.lowww0.

- Cleaned

Total Chemistry Change

- Changed Developer

- Changed Fixer

RI Increased Replenishment Rate

RL - Lowered Replenishment Rate

MD Mixed New Developer Replen,

ME Mixed New Fixer Replen,

TO - Developer Temperature Adjust,

TW - Water Temperature Adjust,

MR Mechanical Repair

OT - Other (come it)

83



A
IL

111111111111111111111H
11111111111111111

11111H
111111111111111M

111111111111111
111111H

111111111111111111111111i1111111
1111111111111111111111101111111111111i1

I1111111lH
fluifIH

hhIl 111111111111

111111111m
im

m
m

im
m

i1111111111

w
ilinom

m
inim

m
iim

 1111111
11111111111111N

111111i1H
11111111111111

11111111i/111111111111111111111 I[ 11111

Iffill1111111111111111111111B
1111111111

IIIH
M

117111111111111111111111111
111111111111

1111
M

1111111111
1M

11111111 111111M
11111M

111111111
11111111111111111111M

1N
11111111111111

1111111111111111111111111111111111111M
-

11111111111111111101111111111111i111111
1111111111111111ffiliM

1111!1M
IIM

I
1111111111111114111112B

1H
11111111111111

111M
11111111111111M

M
IM

Ill" "
1M

11111111111111111111011111111111111
11111111111111N

ly1M
11110.11111IM

H
11111111111111M

111111;1211111111111111
IM

IM
11111114111111:9111111111111111

1111111111111111111111111111111:11111111
1111111M

111111111111111111111111111111
1111111111111111M

1111111111/1"1=
11111

IM
IM

IN
11111111111

lim
n

M
IIIIIR

1111111111t111111111111 M
IM

11
111M

1111/1111111111111K
111111111M

1
11111

11111H
1111511111111111M

11111
11111111111111111111H

711111111111111111
1111111111/11113;i1111111111111111111M
11M

11111tinsv-untim
m

ilim
m

il
111011211011ii1111111111111111111111
1111M

M
111111111111111111111111111111

111111111111111111111111M
1111Q

-M
i11111

1111111111111111111111111011im
nluIl

m
um

m
uum

m
ium

innm
m

un
1111111111111111111U

1111111111111111111
num

nim
m

iraunm
inum

inn
um

lim
im

airainnum
m

ii

1111M
1111111M

1 111M
11111M

1111111
111111111111111111111111111111111111111
11111011111111111M

111111111111111
111111111111111M

11111111i11111111111
1111111111111111H

1111111111111111111111
11111i11111111111111 0111111i111111111111
1111111W

111111111111111H
1111111 11111

111111M
IM

IR
IM

III11111111i11111111

111111111111111111M
11111111-11111111111

11111111E
M

M
11111111R

11111111111111
11111111111111111111111111111111

1111111
11111111

1/111111111111111111i1111111
111111111111111111111111111H

11111111111

111111111111111111111111111111111 IM
I1

1i111111111111111M
11111111111111111111

IM
111111111111111M

IM
IIIIII

111111111111111111111M
M

1111111111111

um
agginfillIW

IIM
I1111111111111

111111111111111601111111111111 11111111
111111111111111111211111111111 11111111
11111111111111111111M

111111111111111111
11111

1111111711M
11111111111111111

lig:IM
E

H
M

U
LT

11111111111fillIIIM
M

IU
M

1111111iiiiiiM
M

111111111M
1

IIM
M

M
IM

ILIM
I111111111111111

111111M
1

1111M
111111111111:1111111111

1111111111M
111111111111

H
11111 11

m
m

unum
unum

inutuaium
i

iffill111111M
111111101

111111111
11111ttlitim

m
unitiam

11111111
m

uinum
m

m
inustoim

niim
111111111111111M

iiii1111111111111111111
U

111111111111111111g131111111111111111
1M

111111/110i111111111111111111111111
1U

111111111111:111111111111111111111111
11111D

.121111111K
111111111111i111111111

rum
m

unfir
11111011111111111

num
m

ainm
n sim

m
11111111111

1111111111
11111111111111IniliM

11
nnim

uum
m

iiim
anim

m
um

n
11111Q

D
111 0111111 1111111111 1

11111
1111111/1_1111111111111111111

1111111111um
um

m
uum

um
11111

1 13111111111111111



ACTIONS ON PROCESSOR

Previous Mew

Date Time Actions (Circle One See key) Setting Setting Coment

3Z7 !O CL CC CD CF RI RI MO MF TO If! iiR of .,75

3111 4.111 CL CC CD CF RI RL 0 TO TW MR CT

3 lo CL CC CD CF RI RI MD MF TO rW MR

am

.3.11.210 Cl CC CD CF RI RI MO MF TO N MR

41/ .3 S CL CC CO CF RI RI MD MF TO N MR

ItALE Cl CC CO CF RI RI MO r' T N MR

pm Cl CC CO.

TI

pm CL CC CD

am

pm CL CC CO

am

pm CL CC CD

am

pm CL CC CO

Gill

pm CL CC COamWINININN10...

pm CL, CC CD

am

pm CL CC CO

Ci CC CD

pm CL CC CO

am

pi CL CC CO

al

pm Cl CC CD

CF RI

CF RI

CF RI

CF RI

CF RI

CF RI

CF RI

CF RI

CF RI

Cr RI

CF RI

CF RI

12 Cl , Cleaned.

CC - Total Ci4mistry Change

Changed Developer

Ci Changed Fixer

RI MD MF TO TW MR

RI, MD MF TO TW MR

RL MD 'If .TO TW MR

RI MD MF TO TW MR

RI MD MF TO IV MR

RI MD MF TO N MR

RI MO MF TO TV MR

RI MO MF TO N MR OT .

$110,

RI, MO MF TO TW MR OT

RI MO ME TIP; TV MR OT

RI, MD MF TO TW MR OT

RI. MD ME TO TW MR OT

OT

OT

OT

OT

OT

OT

OT

NalmlaNNIMMII .10

aMMOIMOMMONM

RI Increased Replenishment Rate

RI Lowered Replenishment Rate

MD gixed New Developer Repl en.

g Mixed *it; Fixer Replca,

amangMI.Mal ..OMMOGMan

TO - Developer Temperature Adjust.

TW - Water Temperature Adjust,

MR Mechanical Repair

OT Other (comment)



ANSWER: Developer thermostat set too high.

CORRECTIVE ACTION: Turn back thermostat setting until proper temperature is achieved.

EXPLANATION: It was stated earlier that changes or fluctuations in the developer
temperature are not generally the result of an improper thermostat setting. In this case,
however, the developer temperature was found to be excessively high (93.50 as opposed to
the proper 92°) and remained high, with no other possible cause being found. (Both the wash
water temperature and pressure were normal and therefore not at fault. You must then
assume that the thermostat setting has actually been changed, possibly as a result of
unauthorized tampering.

Rese the thermostat and watch the developer temperature. If there is a recurrence, it
may indicate th onset of thermostat malfunction, and must be checked out by a repairman.
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ACTIONS ON PROCESSOR

Date Time

am

OS' CL

3119 4:01 CL

30 00 CL

am

lo a CL

17 3:1S CL

io q;15 pm CL

Actions (Circle One See Key)

CC CO CF (g) RL MO MF TO

CC CO CF RI RL (30 TO

CC CO CF RI RL MD MF TO

CC CD CFa RL MD MF ID

CC CD CF RI RL 1 MF TO

CC CD CF RI RL MD MF

Previous New

Setting Setting Comment

TW MR OT..jal

DI MR OT

TW MR (OD

TW MR 4T...121. IL

TW MR

TW. MR OT t)

am

pm CL CC CO CF RI RL MO MF TO TW MR OTellommolore Wwmmm
am

pm CL CC CO CF RI RL MD MF TO TW MR OT

alil

pm CL CC CD CF R. RL MO 'MF TO TW MR OT

am

pm CL CC CD CF RI RL MD = TO TW rR OT

am

pm CL CC CD CF RI RL MD MF TO TW MR OT

pm CL CC CD CF RI RL MO MF TO TW MR OT

am

pm CL CC CD CF RI RL MD MF ID TW MR OT

pm CL CC CD CF RI RL MO MF TO TV MR OT

dM

pm CL CC CO CF RI RL MD MF TO DI MR OT

am

pm CL CC CD CF RI RL MD MF TD TW MR OT

am

pm CL CC CO CF RI RL MO MF TO 111 MR OT110.....1

pm CL CC CF RI RL MD MF TO TW MR OTdallxMW14.... 11140.1 .41..01.MbNiN

Ortwwwww...do 11.r1

wrop .1.m..11 mml,

KEY: CL - Cleaned RI .

CC - Total Chnistr Change RL -

CD - Changed Developer MD -

CF - Changed Fixer MF

Increased Replenishment Rate

Lowered Replenishment Rate

Mixed New Developer Replen,

Mixed New Fixer Replen,

lomm.1.10mminowlwaw.1001fRapligWVI10101.1simmimmimma.rrd

TO - Developer Temperature Adjust,

TW 'Ater Temperature Adjust,

MR Mechanical Repair

)T - Other (comment;
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ACTIONS ON PROCESSOR

Previous New

Date Time Actions (Circle One - See Key) Setting Setting Comment

J30 ;OS CL CC CD CF (12) RL MO ME TO TW MR OT ,675-. ,q()

0191 CC CO CF RI RL TO TO TW MR P.4111CLISA11±241.1mSgi......

11130 11006 CL CC CO CE RI RL MO ME TO TW MR

am

4 13 CL CC CO CFa RL MO ME TO. TW MR 01.10

i 17 3 IS CL CC CD. CF RI RL MD MF TO TY MR ;4244) go4tIft 40(1, (/5.4)

11110
CL CC CO CF RI RL MO ME TW MR OT 915 tr 12.0

CL CC CO. CF RI RL MD ME TO TW MR OT 1)

am

pm' CL CC CD Cr' RI RL MO ME TO TW MR OT

am

pm CL CC CO CF RI RL MO v TD TW MR .0T

v. am
0

pm CL CC CD CF RI RL MO MF TO TW MR OT.

am

pm CL CC CO CF RI RL MD MF TO .TW MR OT

am

pM CL CC CO CF RI RL MO MF. TD TW .MR OT

am

pm CL CC CD CF RI RL MD ME TO TW.MR OT

am

pm Cl CC CD CF RI RL MD MF TD TW MR OT

am

pm CL CC CO CF RI RL MD ME TO DI MR OT

am

pm CL CC CO CF RI RL MD MF TO TW MR OT

am

Pm CL CC CO CF RI RL MD MF TO TW MR OT

am

pm CL CC CD CF RI RL MD MF TD V MR OT

CL - Cleaned

CC - Total Chemistry C

CD - Changed Developer

F - Changed FixerC

RI Increased Replenishment Rate

hange RL Lowered Replenishment Rate

MD Mixed New Developer Replen,

ME New Fixer Replen,

TO - Developer Temperature Adjust,

TW Water Temperature Adjust.

MR Mechanical Repair

OT - Other (comment)



ANSWER: Developer replenisher line pinched..

CORRECTIVE ACTION: Remove obstruction and refill developer tank.

EXPLANATION: There. is not really any way to "diagnme this particular problem from the
sensitometric data alone. You will quickly discovc: it, however, by simply removing the lid
to look at the processor. The point is that observation's of the processor itself must not be
overlooked in processing a QA problem. In this case, by observing the very low level in the
developer tank, you would realize that a blockage might be preventing replenisher from
reaching the processor. Since each film carries a signficant amount of developer out of the
developer tank into the fixer, it would not take long to deplete the tank.

The correct procedure is to look for possible ca,..-,es of the apparent blockage. In this
case, a box of supplies had been accidently placed on top of the replenisher line, preventing
replenishment from reaching the processor. Removing the object eliminates the problem.

Similar problems could also be caused by a clog, somewhere in the line by dirty or
clogged filters.

51



ANSWER: Developer replenisher line pinched.

CORRECTIVE ACTION: Remove obstruction and refill developer tank.

EXPLANATION: There.is not really any way to "diagnose" this particular problem from the
sensitometric data alone. You will quickly discover it, however, by simply removing the lid
to look at the processor. The point is that observations of the processor itself must not be
overlooked in processing a. QA problem. In this case, by observing the very low level in the
developer tank, you would realize that a blockage might be preventing replenisher from
reaching the processor. Since each film carries a signficant amount of developer out of the
developer tank into the fixer, it would not take long to deplete the tank.

The correct procedure is to look for possible causes of the apparent blockage. In this
case, a box of supplies had been accidently placed on top of the replenisher line, preventing
replenishment from reaching the processor. Removing the object eliminates the problem.

Similar problems could also be caused by a clog somewhere in the line or by dirty or
clogged filters.
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ACTIONS ON PROCESSOR

Date Time Actions (Circle One - See Key)

am

as77

31Z9 !t4jot

3130 po

913

411

410

am

Previous New

Setting Setting

CL CC CD CF RI RI MD ME TO TW MR OT 75- it

CL CC CO CF RI RI Q TO TW MR OT

CL CC CO CF RI RI MD MF TO TW MR (FT) torn

CI. CC CD CF (RI) RI. MO ME TO TW. MR OT.2. .21

CL CC CD. CF RI RI MD ME 70 TW MR (0) g

CL CC CD. CF RI RL MO ME TD TW MR OT ,S° 2141,:m

Cement

10 ilLET CL CC CO. CF RI RI MD MF .TO TW OT

915 0 am Cl CC CD CF RI RI MD MF TO T41 MR OT

MMNIIMdIMMMY.MYMP

pm CL CC CD CF RI RL MO '11F, TD TW MR (IT

am

pm CL CC CD CF RI RI MD MF TO TW MR 01

1111011MMIMMMINI

am

pm CL CC CD CF RI RI MD ME TD .TW MR OT

a M

pm CL CC CD CE RI RI MO MF TO TW, MR OT

am

pm CL CC CD CF RI RI MD MF TD TW MR OT

am

pm CL CC CD CF RI RI MD MF TO TW MR OT

am

Pm CL CC CD CF RI RI MO MF TO TV MR OT

am

Pm CL CC CO CF RI RI MD MF TO TW MR OT
am11NIMMENI.I.MIIMN= P..

pm CL CC CD CF RI RI MD ME TO TW MR (jT

1.=101.11.
aM

pm CI CC CD CF RI RI MO MF TO TV MR OT

RI Increased Replenishment Rate

e RI Lowered Replenishment Rate

MD Mixed New Developer Replen.

ME Mixed New Fixer Replen,

gEY: CL . Cleaned

CC . Total Chemistry Chang

CO - Changed Developer

CF - Changed Fixer

larrimorimmue

Ir.... SIMMIMIOOmMil

111=.1.1.11110.0

immxma.00

=.=MNIOMMI

AM10=.1

INIT.164eAkAm.0.1=mmwriara.m

VAINAkwomonwar.k.

TO - Developer Temperature AdjUst.

TW - Water Temperature Adjust.

MR - Mechanical Repair

'OT - Other (comment) 9','
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AXONS ON PROCESSOR

Date Time Actions (Circle One - See Key)

am

CS. CL CC CD3177

Previous New

Setting Setting Comment

CF c) RL MD MF ID TW MR 01..21

4.10 CL CC CD CF RI RL (5E) TO TW MR OT.......... gif3likklai_
am

3 1
all

CL CC CD CF RI RL MD MF TO TV MR g5iin,h conciht,wa_c) I 51214p

CL CC' CD CF (RI) RL MD MF TD TV MR OT og() sc,

CL CC CD. CF' RI RL MD MF ID TV MR e
CL CC CD, CF RI RL MD MFO TV MR OT 91,13; le t)

HIP1 112 CL CC CD, CF RI RL MD MF ID TW MR OT . Dio.)1414 Low-Lots e clki

am

till; 6:oog@C:) CD CF RI RI., MD MF TO TV MR OT . ilttri'lrlf. ((WI IPIC

4 116 ,Ips pm CL CC CD CF RI RL MD MF :T0 TN MR0
am

Foltit it Coli) qittetcr

0
P pm CL CC CO CF RI RL MD MF TO 11 MR OT

OYINOM ...4.11001...
4

am

pm CL CC CO CF RI RL MD MF TO TV MR OT

am

pm CL CC CO CF RI RL MD MI' TD TW MR OT

am

pm CL CC CD CF RI RL MD MF TO TW MR OTIi
am

4....WWWW MMIIIMOMMIMP inM,WI.EaMMMNEMMII~a

pm CL CC CD CF RI RL MD MF TD TV MR OT
OM~1.1, 1.._1111001 1.01

am

pm CL CC CD CF RI RL MD MF TO TV MR DT

am

pm CL CC CD CF RI RL MD MF TD TV MR OT

am

pm CL CC CO CF RI RL MD MF TO TV MR OT
mIlmWMIM.~~em OPIM.1.

am

pm CL CC CD CF RI RL MD MF TO TV MR OT

KEY: CL Cleaned

CC - Total Chemistry C

CD - Changed Developer

CF - Changed Fixer

10d

RI Increased Replenishment Rate

hange RL Lowered Replenishment Rate

MD Mixed New Developer Replen.

MF Mixed New Fixer Replen,,

Malmw1IIINMINNI

MI.INNEMIIMIMINN.41

11.0M

01411.10r441

TD - Developer Temperature Adjust,

TW - Water Temperature Adjust.

MR . Mechanical Repair

OT - Other (comment)



ANSWER: Did not add starter solution following chemistry change.

CORRECTIVE ACTION: Drain developer tank and restart with addition of proper amount of
starter.

EXPLANATION: It is observed that shortly after a routine cleaning and chemistry change
both the DD and MD are too high. Look immediately for a cause associated with this
chemistry change (after, as usual, first seeing that the developer temperature is normal).
Since new replenisher was not mixed, the problem must be limited to the developer in the
processor. The most probable cause of the excessive chemical strength is failure to add
sufficient (or any) starter solution when refilling the processor.* (Insufficient chemical
strength found after a chemistry change would suggest contamination of the developer with
fixer, as in an earlier example.)

It is again difficult to verify this cause unless the individual involved happens to
remember. If you cannot, proceed with the draining and -.estarting of the processor without
verification, being careful to add the proper amount of starter solution. If the assumption
was correct, the problem should then disappear.

Although the frequency of this type of problem depends on how careful each facility's
personnel is, it is generally a very good idea to make a sensitometric strip after every
chemistry change to ensure that the proper level of processing is restored. In fact, it is a
good idea to run a sensitometric strip after any maintenance or corrective activity on the
processor, to ensure that proper processing is retained or restored.

*Adding starter solution is important to "age" the new developer to a strength found under
normal use. If this is not done, then the strength of this "pure" developer cannot be
maintained as bromide levels increase with use.

55 102



ACTIONS ON PROCESSOR

Previous New

Date Time Actions (Circle One - See Key) Setting Setting Comment

am

31/7 !os. CL CC CD' CF RI RL MD MF TD N MR 01.2_5° c30

3 Ili ,C0 Cl CC CD CF RI RI (00,TD TW MR OT piflinlskiCktrk LOtO
81E1

3 lo '00 CL CC CD CF RI RL MD MF' TO N MR OT cone

CL CC CO CF RI RL MD ME. TO TW MR OT pg0 sg.

411 3:15 Cl CC CO, CF RI RI MD ME TD TW MR e 14/laccgait[tt (Lib IS

cr.15 pm Cl cc CD, CF RI RI MD MF N MR OT 93.S°, ite 11+

D

RbUilht

1.4e

413

0 92 Cl CC CO, CE RI RL MD MF TD TW

am

QC CL CC ICD CF RI RL, MD MF TO TW MR OT

CL CC CD CF RI RL MO 'MF TO 71. MR (OD

am

11.41pm Cl CC CO CF RI RI MD MF TO N MR OT

am

pm CL CC CD CF RI RI MD ME TO .TW MR OT

am

pm Cl CC CD CF RI RI MD MF,'TO N MR OT

am

pm Cl CC CO CF RI RI MD ME TO TW MR OT

am

pm Cl CC CO CF RI MD ME TD TW MR OT

am

pm Cl CC CD CF RI RL MD MF TO TN MR OT

Cl CC CO Cr RI RL MO MF TO N MR OT

Cl CC CO CF RI RL MD ME TO N MR OT

Cl CC CO CF RI RI MD ME TO TW MR OT

9115

'1116 101.0; Pm

am

Pm

Pm

am

Pm

KEY: CL - Cleaned

CC - Total Chemistry C

CD - Changed Developer

CF - Changed Fixer

10101.1.1w1.111.11

.M

WwwwwI ft wmww14ft.001.1....04.111.111.01M.P.

RI Increased Replenishment Rate

hange RL Lowered Replenishment Rate

NO Mixed New Developer Replen.

!IF - Mixed New Fixer Replen,

TO - Developer Temperature Adjust.

TW - Water Temperature Adjust,

MR Mechanical Repair

'OT r Other (comment)
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1

ACTIONS ON PROCESSOR

Previous New

Date Time Actions (Circle One See Key) Setting Setting Comment

am

OS' CL CC CO CF (g) RL MD MF TO 'Ili MR OT

CL CC CD CF RI RL (3)(!) TO TW MR OT

am

...1412... CL CC CD CF RI RL MD MF TO TW MR

CL CC. CO CFa RL MO MF TO TW MR OT...11.0.

CL CC CO. CF RI RI MD MF TO TW MR (0) St

0 pm CL CC CO. CF RI. RL MO MF TO TW MR 0T (RV,

3a pm CL CC CO. CF RI RL MD MF TO TW MR OT

015 (!) (21C0 CF RI RL MO MF TO TW MR OT

__AIL., IC17 pm CL CC CD CF RI RL MO 'MF TO TW MR

1.1.6S CL CC CO CF RI RL MD MF TD TW MR

am

pm CL CC CO CF RI RL MD MF TO .TW MR OT

am

pm CL CC CD CF RI RL MO .MF, TO TW MR OT

am

pm CL CC CD CF RI RL MO MF TO TW MR OT

am

pm CL CC CD CF RI RI MO MF TO TV MR OT

am

istotiR 4Ctkv\KS (S)(0

cootc'xvici4 15aitio

?ICI

pm CL CC CO CF RI RL MD MF TO TW MR OT

am

pm CL CC CO CF RI RL MD MF TO 1 MR OT
IMMiliMMUMM 111==11.1ftiMMPOMMOMIMINNIMPPIMIMINI

4 am

pm CL CC CO CF RI RI MD MF TO TW MR OT
01101=AmmaltioNinamm=10110111110

am

. pm CL CC CO CF RI RL . MD MF TO TW MR OT

KEY: CL - Cleaned

CC - Total Chemistry C

CO - Changed Developer

CF - Changed Fixer

RI Increased Replenishment Rate

hange RL Lowered Replenishment Rate

MO Mixed New Developer Replen,

MF Mixed New Fixer Replen,

TO Developer Temperature Adjust,

TW Water Temperature Adjust,

MR Mechanical Repair

'OT - Other (comment)



ANSWER: Film in film bin fogged.

CORRECTIVE ACTION: Eliminate sources of fogging and replace film.

EXPLANATION: The extremely high base plus fog immediately suggests some form of film
fogging. (Although high developer temperature can cause this amount of fogging, it is
normally accompanied by much greater changes in density difference and medium density.)
To determine the source of fogging, the following tests may be performed:

(1) Process several sheets from various parts of the bin (including the contra:. ox)
with all safe-lights off.

(2) Perform the test for darkroom fogging described in the manual- 'f ither
indicated darkroom fogging, then the problem has been narrowed ..z.s.s.rr Lo the
film itself.

(3) Run a sheet of film from a new box. If there is still fog on the film, refer to the
section on proper film handling and storage in the manual. If there is no fog,
then the problem is only with the film in the bin.

Although the cause could be in the film itself (bad or outdated), look for some external
source of radiation.* In this example it was found that some radioactive material was
temporarily stored in an adjacent room near the bin.

*The cause of light-fogged film bin is usually indicated by the telltale pattern of low B & F
at the bottom of the boxes and high density at the top, where exposure to the light is
greatest.

The ruined film which is removed from the bin should be kept for use processor clearing
film or to use as "fully exposed" film in correction actions.



ACTIONS ON PROCESSOR

Date Time Actions (Circle One - See Key)

am

.3122 to CL CC CD

311Ct CL CC CD

am

3110 CL CC CD

am

20

417 31

'41°
CL CC CD

411q CL CC CD

am

915 04®en
kill b 'DO CL CC CD

0 114

am

1) CL CC CD

am

pm CL

am

pm CL

am

pm CL

am

pm CL

am

pm CL

am

pm CL

am

pm CL

am

pm CL

CL CC CD

CL CC CD

CC CD

CC CD

CC CD

CC CD

CC CD

CC CD

CC CD

CC CD

Previous New

Setting Setting Comment

CF (g) RL MD MF TD TW MR PT .75" oik)

CF RI RL MD MF TW MR OT,

CE, RI RL MD MF TO TW MR 11011, inD c0rvidg.-0A 11)010

CF RI RL MD ME TD TV MR OT IR) egg°,

CF RI RL MD ME TD TW MR e
RL MD MFO TW MR OT. clilj°,

RL MD MF TO TiCi OT Dieth54 Lot0,11K

(Itan inRL MD ME TD TW MR OT

RL MD MF TD TW MR OT alg sitoettr
CF RI RL MD MF TO TW. MR Br Fumed gAili IMPN_

4 j

CF RI

CF RI

CF RI

CF RI

CF RI

CF RI

CF RI

CF. RI

CF RI

CE RI

CF RI

CF RI

KEY: CL - Cleaned

CC - Total Chemistry Change

CO - Changed Developer

CF - Chahged Fixer

RI MD ME

RI. MD ME

R!. MD ME

RI MD ME

RL MD ME

RI MD MF

RI MD MF

RI. MD MF

TD TW MR OT

TD TW MR OT

TO TW MR OT

TD TW MR OT

TO TW MR OT

TD 1W MR OT

TO TW MR OT

TD TW MR OT

RI Increased Replenishment Rate

RL - Lowered Replenishment Rate

MD - Mixed New Developer Replen.

MF - Mixed New Fixer Replen.

TO - Developer Temperature Adjust.

TW - Water Temperature Adjust.

MR - Mechanical Repair

'OT - Other (comment)
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ACTIONS ON PROCESSOR

Previous New

Date Time Actions (Circle One - See Key) Setting Setting Comment

il9 io CL CC CD CF RI (E) MD MF ID TW MR OT

am

pm CL CC CD CF RI RL MD MF TO TW MR OT

IiIMI=n

am

pm CL CC CD CE RI IL MD MF TD TW MR DT

am

pm CL CC CD RL MD ME TO TN MR OT

am

pm CL CC CD CF RI RL MD MF ID TW MR OT
ImIMI 411=0M

am

pm CL CC CD CE RI RL MD MF TD TW MR OT

am

pm CL CC CD CF RI RL MD MF TD TW MR OT

pm' CL CC CO CF RI RL MD MF TO TW MR OT

am

pm CL CC CD CF RI RI: MD 11F TO TW MR OT
=11.1MmlMe

MNIII=FIM

moommopir*I.M...1.100

MmEnowinlm

.M.smogismara =IMMIRMIMmom

pm CL CC CO CF RI RL MD ME ID TV MR OT
1.11.16 OFFPNEmiRmim

am

pm CL CC CD CF RI RL MD ME TO T14 MR OT

OM

pm CL CC CD CF RI RL MD MF- TO TW MR OT

OM

pm CL CC CO CF RI RL ND MF TO TV MR OT

am

pm CL CC CD CF RI RL MD MF ID TW MR OT

am

pm CL CC CD CF RI RL MD MF ID TW MR OT

am

pm CL CC, CD C5 RI RL MD ME TD IN MR OT

am

pm CL CC CO CF RI RL MD MF ID TW MR OT

am

pm CL CC CO CF RI RL MD MF TO TW MR OT

KEY: CL - Cleaned

CC - Total Chemistry C

CO - changed Developer

CF - Changed Fixer

RI Increased Replenishment Rate

hange RL Lowered Replenishment Rate

MD . Mixed New Developer Replen.

MF Mixed New Fixer Replen.

.....diNogr,..ril014{/aftd~1.11111.00.101

TO - Developer Temperature Adjust,

TN Rater Temperature'Adjust.

MR - Mechanical Repair

'OT - Other (comment)



ANSWER: Replenishment rate too high.

CORRECTIVE ACTION: Lower replenishment rate and run several fully exposed films.

EXPLANATION: As in earlier examples, this problem is indicated by the gradual upward
trend observed in the Medium Density plot, although the trend in this case is not quite as
clear as before and is only seen in the MD region. This does not mean that the apparent over-
replenishment has only affected the MD, but that the effect on the DD has probably been
masked to some extent by random (i.e., inherent) fluctuations.

The proper corrective action, as before, is to readjust downward the replenishment rate
and run a few fully exposed films to bring the processor back to within control limits.

63



ACTIONS ON PROCESSOR

Date Time Actions (Circle One See Key)

am

am

pm CL CC CD CF RI RL MD MF ID TW MR OT

am

pm CL CC CD CF RI IL MD MF TO TW MR OT

am

Previous New

Setting Setting Comment

CL CC CD CF RI (!) MD MF ID TW MR OT..11)..

pm CL CC CO .CF. RI RL MD MF T0 TV MR OT

am

pm CL CC CO CF RI RL MD MF ID TW MR OT1=
am

pm CL CC CD CF RI RL MD ME TO TW MR OT

am

pm CL CC CO CF RI RL MD MF TO TW MR OT
ww10=1 111...

am

pm CL CC CD CF RI RL MD MF TD TW MR OT

am

pm CL CC CO CF RI RL MD 'MF TO TV MR OT
04.411...

am

pm CL CC CO CF RI RI MD MP TD TW MR OT

am

pm CL CC CD CF RI RL MD MF TO TW MR OT

am

pm CL CC CO CF RI RL MD MF,,TO TW MR OT

am

pm CL CC CD CF RI RL MD ME TD TM MR OT

am

pm CL' CC CD CF RI RL MO MF TO TW MR OT

am

11

1MIMP. 1.011/

pm CL CC CD CF RL MD MF TO TW MR OT

em

pm CL CC CD CP RI RL MD MF TO TV MR OT

am

pm CL CC CO CF RI RL MD MF TD TV MR OT.=.01..
am

pm CL CC CO tF RI RL MO MF TO TW MR OT

KEY: CL - Cleaned

CC Total Chemistry Change

CD - Changed Developer

CF Changed Fixer

RI r Increased Replenishment Rate

RI » Lowered Replenishment Rate

MO . Mixed New Developer Replen.

MF Mixed New Fixer Replen.

TO - Developer Temperature Adjust,

TM .'Water Temperature Adjust,

MR Mechanical Repair

DT - Other (comment)

16
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ACTIONS ON PROCESSOR

Date Time Actions (Circle One - See Key)

am

2 10 CL CC CO CF Ri (E) MD MF TD TW MR 01...,10 7;

27 g :05 pm CL CC CD CF RI RL MD MF TO TN MR

am

pm CL CC CD CF RI IL MD MF ID TW MR OT

am

Previous New

Setting Setting Comment

visow.egl.p.mrm===tmpws

pm CL CC CO CF. RI RL MO MF TO TW MR OT

am

pm CL CC CO CF RI RL MD MF T0 TW MR OT

am

pm CL CC CD CF RI RL MD MF TO TW MR OT

am

pm CL CC CO CF RI RL MD MF TD TN MR OT1.1 101
am

pm CL CC CO CF RI RI MD MF TD TW MR OT

am

pm CL CC CO CF RI RL MD 'MF TO TW MR OT

am

pm CL CC CO CF RI RL MO MF TO TW MR OT

am

pm CL CC CO CF RI RL MD MF TD TN MR OT

am

Pm CL CC CD CF RI RL MD MF. TD TW MR OT

am

Pm CL CC CD CF RI RL RD MF TD TV MR OT

am

pm CL CC CO CF RI RL MO RP TD TW MR OT

am

Pm CL CC CO CF RI RL MD MF TO TN MR OT

am

Pm CL CC CO CF RI RL MD MF TO TW MR OT

0....nome
am

Pm CL CC CO CF RI RL MO MF TO TW MR OT

am

pm CL CC CO CF RI RL MO MF TO TN MR OT

KEY. CL - Cleaned

CC - Total Chemistry Change

CD Changed Developer

CF - Changed Fixer

1.....M. ill1

..Miww.wwzmiti

ro.. 41. smImpmwmomm...ammisrm

wri.iso 01111111110M.I

RI Increased Replenishment Rate

RL - Lowered Replenishment Rate

MD - Mixed New Developer Replen,

MF Mixed New Fixer Replen,

TD Developer Temperature Adjust,

111 Rater Temperature Adjust.

MR Mechanical Repair

07 . Other (comment)



ANSWER: Chemical oxidation.

CORRECTION ACTION: Add fresh developer directly to processor developer tank.

EXPLANATION: This is another example of the reduction in developer strength that can
occur over an extended period of low-volume processing as a result of interaction of the
chemistry with the atmosphere (oxidation and evaporation). You will again observe that the
effect is more pronounced in the DD plot than in the MD due to the faster oxidation of
hydroqu inone.

The proper corrective action is to add fresh developer directly to the processor
developer tank by the methods prevously described until acceptable processing levels are
restored.

Three important points must be emphasized, however, for the proper evaluation and
correction of this common occurrence.

(1) If the processor was shut down (e.g., over the weekend) then sufficient time must
be allowed for the processor to reach proper operating temperature before a
sensitometric strip is run. If this is not done, then the sensitometric indication
of low development may be the result of low temperature rather than from
oxidation.

(2) If the period of low-volume processing was unusually long (i.e., after a holiday
weekend), the oxidation effect may be much more severe than is shown here. If
this is the case, dump the developer and restart the processor rather than try to
correct it by adding fresh developer.

Most important, oxidation in the developer tank is primarily the result of its
elevated temperature (over 900). If the processor must be left running during
low-volume periods (such as weekends) then a "stand-by" system would be a good
investment. These systems maintain the processor in an "on" conditon, but
reduce the water flow and hold the developer several degrees below its operating
temperature. When taken off "stand-by" condition, the developer is quickly
brought up to its operating temperature. These systems usually conserve a
significant amount of water and electricity during low-volume periods, and the
reduced temperature greatly reduces chemical oxidation.

(3)
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ACTIONS ON PROCESSOR

Previous New

Date Time Actions (Cir.cle One - See Key) Setting Setting Comment

b.4 :0 CL CC CO CF RI (E) MD MF TD TW MR OT,

(1?

.3.1./LS:OS pm Cl CC CO CF RI RL MO ME TO TM MR (01)

am

pm CL CC CO CF RI RI MD ME TO TW MR OT

am

pm Cl CC CO CF. RI RI MD MF TO TM MR OT

am

pm Cl CC CD CF RI RL MD ME TO TW MR OT
NIMMIIMENIMM. ==

am

pm CL CC CD CF RI RI MD MF TO TW MR OT

pm Cl CC CO CF RI RI MO MF TO TW MR OT

1.11.1=1MO

IMPMIMMMI.1. MMIIMIMMM=

.01.1.111 1.1101mOMM. WW.mmi.M111101MIMMIMMEMMUM

am

MMIOwanaMfmMl.

pm CL CC CO CF RI RI, MO ME TD TM MR OT

am

pm CL CC CO CF RI RI 'MO 'MF TO TW MR OT

am

pm CL CC CD CF RI RI MD MF TO TW MR OT .

am

pm CL CC CO CF RI RI MD MF TO .TW MR OT

am

pm CL CC CO CF RI RI MO MF. TO TV MR OT

am

pm Cl CC CD CF RI RI MO MF TO TW MR OT

am

pm CL CC CD CF RI RI MO MF TO TM MR OT

am

pm CL CC CO CF RI RI MD MF TO TW MR OT

am

pm CI. CC CO CF RI RI MD MF TO TM MR OT

am

pm Cl CC CD CF RI RI, MO MF TD TW MR OT

am

pm CL CC CO CF RI RI MD ME TD TW MR OT.

CL - Cleaned RI

CC - Total Chemistry Change RI

CO - Changed Developer MD

CF - Changed Fixer MF

Increased Replenishment Rate

Lowered Replenishment Rate

Mixed New Developer Replen,

Mixed New Fixer Replen,

MMIN1IM11

TO - Developer Temperature Adjust,

TW . Water Temperature Adjust,

MR . Mechanical Repair

.01 - Other (comment)
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ACTIONS ON PROCESSOR

Previous New

Date Time Actions (Circle One - See Key) Setting Setting Comment

am

Lihti 0.10 lip CL CC CO CF RI E) MO MF TO TW MR OT q .45.6

g:05 pm CL CC CO CF RI RI MO MF TO Tit MR a,
am

q [30 q106 CL CC CO CF RI .RL MD MF TO TN MR

am

pM CL CC CD CF' RI RI MO MF TO TW MR OT111.E,
pm CL CC CO CF RI RI MO MF TO TW MR OT

am

pm CL CC CD CF RI RI MD MF TO TW MR OT

am

pm CL CC CO CF RI RI MD MF TO TW MR OT

11
IMINftwg..WIWN MPIMI

alimmmmMOOM
MIMMMMIMMM

pm' CL CC CO CF RI RI MO MF TO TW MR OT

.1d11111m0
am

pm CL CC CO. OF RI RL MO 'MF TO TW MR OT

am

pm CL CC CO CF RI RI MD MF TO TW MR OT

am0.0.11M. 1......rmrwroftlinmftum=am

pm Cl CC CO CF RI RI MO MF TO 711 MR OT
Momswomm,

am

pm CI CC CD CF RI RI MO MF.,TO TW MR OT

pm CL CC CD CF RI RI MO MF TO TW MR OT

am

pm Cl CC CO C RI RI MD MF TO TW MR OT ONft11 IIMOM.NEMR.P.
am

pm CL CC CO CF RI RL MO MF TO TW MR Or
M011.M.M.11.01MIPM. almmmem.

am

pm CL CC CD CF RI RL MD MF TD TW MR OT

am

pm CL CC CO CF RI RI MO MF TO TW MR

am

pm CL CC CO CF RI RL MO MF TO DI MR OT
10.10~1=1101411 MOPIM0=10

KEY: CL Cleaned

CC Total Chemistry Change

CO Changed Developer

CF - Changed Fixer

RI Increased Replenishment Rate

RL Lowered Replenishment. Rate

MO Mixed New Developer Replen.

MF Mixed New Fixer Replen.

TD Developer Temperature Adjust,

TW Water Temperature Adjust.

MR . Mechanical Repair

'OT,- Other (comment)



ANSWER: Cause unknown.

CORRECTIVE ACTION: Add fresh developer until processor is back to within the control
limits.

EXPLANATION: Although it may appear that this exercise was to "trick" the reader, the
moral of this example is important: if the cause of a problem cannot be found within a
reasonable period of time (20-30 minutes), stop looking and just correct the problem.
Although it is certainly desirable to "solve" all sub-optimum processing problems, it must be
kept in mind that the processor is an important link in a normally busy clinical environment.
Thus, the processor should not be tied up for too long a time in searching out the source of
the problem. The problem should be remedied by the appropriate corrective action (in this
case the addition of fresh developer to increase developer strength) and the processing
observed for a possible recurrence. if it does not recur, then the problem's source was of no
consequence. If there is a recurrence, then that is the proper time to spend more effort in
locating the cause.
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13i

ACTIONS ON PROCESSOR

Date Time Actions

am

1.1 CL CC CD

,i1 ;/7 ;Ai CL CC co

11130 Lime CL cc co

am

51q S.3o CL CC Co

pm CL CC CO CF RI RL MD ME TD TW MR OT
WINem,~,. .11Mm

am

pm CL CC CO CF RI RL MO ME TD TW MR OT

Previous New

(Circle One - See Key) Setting Setting Comment

CF RI (11) MO ME TD TW MR OT

CF RI RL MD ME TO TN MR

CF RI IL MO ME 'TD TV MR as 12/1h .giAcCIftptgOW6

CE' RI RI® (E) TO TW MR

,20

II...=11.10

11rwrm,

am

pm CL CC CO CF RI RL MD ME TO TW MR 01

am

CL CC CD CF RI RL MD ME TO 111 MR OT...
am

pm CL CC CO CF RI RL MD TO TW MR 01

am.

pm CL CC CO CF RI RL MD MF TD TW MR OT

=111..01 =ww.P.IIMMEM=MM,.....ImmOdINNIM

DIMENION.M 1...111P..10

1
dm

pm CL CC CD CF RI RL MO MF TO .TW MR OT

am

pm CL CC CO CF RI RL MO MF. TD TW MR OT

am

pm CL CC CO CF RI RL MO ME TO 1W MR OT

am

pm CL CC CD CF RI RL MO MF TO TW MR OT

am

pm CL CC CO CF RI RL MD MF TO TW MR OT

am

pm CL CC CD Cr RI RL MD ME TO TW MR OT

am

pm CL CC CO CF RI RL MD MP TO DI MR OT am.1...1

IMONINIMMIONEN

pm CL CC CD CF RI RL MO Mr TO TW MR OT

KEYS CL - Cleaned

CC Total Chemistry C

CO - Changed Developer

CF - Changed Fixer

RI Increased Replenishment Rate

hange RL Lowered Replenishment Rate

MD Mixed New Developer Replen,

ME . Mixed New Fixer Replen.

TO Developer Temperature Adjust,

TW . Water Temperature Adjust.

MR . Mechanical Repair

'VT Other (comment)
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ACTIONS ON PROCESSOR

Previous New

Date Time Actions (Circle One - See Key) Setting Setting Comment

am

11119 10 CL CC CD CF RI (E) MO MF TO Di MR OT, ,211.

Litz7 1;:ospm CI. CC CD CF RI RI MO MF TO TW MR

130 4106 a

am

CL CC CD CF RI RI MO MF TD TW MR

am

514 S30 qrp CL CC CD Cr RI RI® (E) TO TW MR OT, Loo

51; ,LIQE CL CC CD CF RI RI MD MF TO TW MR

am

pm CL CC CO CF RI RI MD MF TO Di MR OT

am

Pm CL CC CD CF RI RI MO MF TO TW MR OT

aim

°Nation -14 0014

Pm' CL CC CD CF RI RI MO MF TO TW MR OT

am

pm CL CC CD CF RI RI MO *MF TO TV MR OT

am

pm CL CC CO CF RI RI MD MF TO TV MR OT
11111111

pm CL CC CD CF RI RI MO MF TO TV MR OT

am

pm CL CC CO CF RI RI MO MF TO TW MR OT

am

pm CL CC CO CF RI RI MD MF TO TW MR OT
,I=RM~...01111.1= 01

am

ENWMEMIMmal

IM.momms

pm CL CC CO CF RI RI MO MF TO TW MR OT

am

CL CC CO CF RI RI MD MF TO TW MR OT

am

OIMENIM.mftlimg MmEl

Pm CI CC CO CF RI RI MD MF TO TV MR OT

am

pm CI. CC CO CF RI RI MD MF TO TV MR (11.

mMMommi0

am

WWWW1M.8

Pm CI CC CD CF RI RI, MO MF TO TW MR OT
001.1~..M040 M.FONNWMPO 11~~1...IPOO.11.0.1.11011

KEY: CL Cleaned

CC . Total Chemistry C

CO Changed Developer

CF Changed Fixer

RI Increased Replenishment Rate

huge RI Lowered Replenishment Rate

MD Mixed New Developer Replen.

MF Mixed New Fixer Replen.

'TO Developer Temperature Adjust,

TW - Water Temperature Adjust.

MR Mechanical Repair

OT - Other (comment)

13(J



ANSWER: Replenishment too concentrated.

CORRECTIVE ACTION: Dilute replenisher with water until proper specific gravity is
reached.

EXPLANATION: This it another example of a problem encountered in an earlier exercise.
The sensitometric indication of high MD arid OD was found shortly after a new batch of
developer replenisher was, mixed. Thus, after first determining that the developer
temperature was normal, the next thought should be in the direction of the replenisher tank.
A specific gravity test quickly indicates insufficient dilution.

As before, additional water should then be slowly mixed in until the correct specific
gravity is obtained. An important point to remember when mixing new developer replen-
isher is that it is easy to add more water to get the right specific gravity, but it is
impossible to take out. Therefore, somewhat less water should be added when doing the
dilution than is called for, followed by a specific gravity measurement. Then, more water
can be slowly mixed in if required until the right dilution is reached as indicated by the
specific gravity. This "ounce of prevention" can eliminate several incidences of improper
processing which would require throwing out an entire tank of developer.
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ACTIONS ON PROCESSOR

?revious New

Date Time Actions (Circle One See Key) Setting Setting Comment

lay lo CI CC

9(27 t
(D,

OS CL CC

130 CL CC CD CF RI

am

51q S:30 CI CC CD CF RI.

1;30 pm CL CC CD CF RI

am

pm CL CC CD CF RI

CO CF RIO MO MF TO TW MR 01

CD CF RI RI. MD MF 'TD TW MR
011aLtILVA jobilakt.

or,....raPNO

.1NNaNima.m..M.M.

..=1N.0111...m.

pm CL CC CO CF RI

aim

pm CL CC CD CF RI

am

pm CL CC CD CF RI

pm CL

am

pm CL

dM

. pm CL

am

pm Cl

am

pm Cl

am

pm CI

am

pm' CL

am

pm CI

am

pm CL

RI MO MF TO TW MR

RL ®Q TO TW MR OT

RI. MD MF TO TW MR (!)

RI MD MF TO TW MR OT

RI. MD MF TO TV MR OT

RI. MD MF TO TW MR OT

RI: MD liF TO TW MR OT

CC CO CF RI RI MD MF TO TW MR OT

CC CO CF RI

CC CD CF RI

CC CD CF RI

CC CO CF RI RI MD MF TD TW MR OT

CC 'CO CF RI RI MD MF TO TW MR OT

CC CD CF RI RI MD MF TO TW MR OT

CC CD CF RI RI MO MF TO TW MR OT

CC CO CF RI RI MO MF TO TW MR OT

uK

10010 OwswINMEIM.,.1

11100

RI MD ME TD TW MR OT

RL MO ME. TD 141 MR OT

RI MO ME TO TW MR OT

11.1. 0111w.wmMINNOMMINpnomMUINIIIMEMINN.,M11111

wro 4.Im...msoIrmrawmrrIr.sww

1.1ftmowift.wwmami10..maa.sw010.=m1=aftwillmaie

10, =.0. wNoi.101~1.

1 MIN
11111 fiMimumma.1Oftaig...p...../UMNW.NrwilMift.al

Vs4/..0//m/

KEY: CL - Cleaned

CC Total Chemistry Change

CD.- Changed Developer

CF Changed Fixer

RI Increased Replenishment Rate

RL lowered Replenishment Rate

MO Mixed New Developer Replen,

MF Mixed New Fixer Replen,

IMMII11

....InIMM...11
TO Developer Temperature Adjust,

TW Water Temperature Adjust.

MR Mechanical Repair

OT Other (comment)
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ACTIONS ON PROCESSOR

Previous New

Date Time Actions (Circle One - See Key) Setting Setting. Comment

am

th 61 10 all CL CC CD CF RI O MO MF TD .114 MR OT. I CIe
4127 g:t5pm Cl CC CD CF RI RL MO MF TD TW MR a

am
OWeitiOn -altIA Ito Ml op lm,

11130 Too 0 CL CC CD CF RI RL No MF TO TW MR

am

5iq .5 30 u CL CC CO CF. RI RL ® (if; TO TW MR 13T ToK4 Ltzo
sjc /30

(5)
CL CC CD CF RI RL MD MF TO TW MR 0

ami

Siticil,11110fa Oik0 410;
3 3:o5 pm CL CC CO CD CF RI RI. MD MF TO TW MR

Silt tit ittort) mAgol box
am

CL CC CD CF RI

CL CC CD CF RI

CL CC CD CF RI

CL CC CD CF RI

CL CC CD CF RI'

pm RL MO MF ,TO TW MR OT

am

Pm RL MD MF TD TW MR OT

am

. pm RL MO 'MF .TO TW MR OT

am

CO
pm

am'

Pm

am

am

am

Pm

am

am

pm CL CC CO Cr RI RI. MD MF TO TW MR OT

pm CL CC CD CF RI RL MD MF TO TW MR 61...6111

142

RL MO MF TO TW MR OT

RL MD MF TO TV MR OT

CL CC CD CF RI RL MO MF. TO TW MR OT

CL CC CO CF RI RL MD MF TO TW 'MR OT

CL CC CO CF RI RL MO MF TD TW. MR OT

CL CC CO CF RI RL MD MF TO TW MR OT

sinmorr
am

pm CI, CC CO CF RI RL MD MF TO TW MR OT

KEY: CL - Cleaned

7 CC - Total Chemistry Change

CO - Changed Developer

CF - Changed Fixer

emlMII=PM

RI Increased Replenishment Rate

RL Lowered Replenishment Rate

MD Mixed New Developer Replen,

MF Mixed New Fixer Replen,

awmIm.wwwwim

TO - Developer Temperature Adjust,

TW - Water Temperature Adjust,

MR Mechanical Repair

OT - Other (comment)



ANSWER: First sensitometric strip not from control box.

CORRECTIVE ACTION: None.

EXPLANATION: The lesson of this exercise is that it is important to verify a processor
change before searching out a processor-related case. This verification consists of nothing
more than making a second sensitometric strip to see if the change is still evident. In this
case, the second strip was normal. It was then realized that the first strip was erroneously
made on a sheet of film not taken from the control box.* The observed change was due to
differences in the film and not related to the processor at all.

Other similar "anomalous" sensitometric exposures may be due to momentary electric
"surges" through the sensItometer during exposure, as an example. A single additional
sensitometric strip will uncover most such situations, and save searching out a nonexistant
processing problem.

*There is a fair amount of legitimate feeling that control film should not be kept in the film
bin, this example being one such reason. If it is not kept in the bin, small amounts of it
shduld be kept in a light-tight film carrying case, the rest kept refrigerated until needed.
There is, however, at least one reason for keeping it in the bin: it be subject to the
same conditions as the regular film, and resulting environmental problems will be evi-
denced in the control strips which may otherwise go unnoticed for a length of time. If kept
in the film bin, the control film must be readily distinguished from the rest either by
keeping it in its box with the top replaced, or by keeping it in its bag with flap folded over.
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ACTIONS ON PROCESSOR

Previous New

Date Time Actions (Circle One See Key) Setting Setting Comment

am

1111 110 iA CL CC CD CF RI (R) MD MF TD TW MR OT.2.1.. ,7g

1:05p CL CC CO CF RI RL MD MF TO TW MR (0!)

am

130 Too Cl CC CD CF RI .RL MO MF, TO TW MR

am

slq S:30 o CL CC CD

Sic 1:30 pm, CL CC CD

511 3:C4i pm CL CC CD

am

pm CL CC CD
WIMINWPW =MIME.

am

pm Cl CC CD

am

pm CL CC CD

am0)
0 pm CL CC CD

am

pm CL CC CD

am

Pm CL CC CD

001

pm Cl CC CO

am

pm Cl CC CD

am

Pm CL CC CD

am

pm CL CC CO

am

Pm Cl CC CD

am

pm CL CC CD

CL - Cleaned

CC Total Chemistry C

CO - Changed Developer

CF - Changed Fixer

14-

Cr RI

CF RI

CF RI

CF RI

CF RI

CF RI

CF RI

CF RI

CF RI

CF RI

CF RI

CF RI

CF RI

CF RI

CF RI

RL ® (I!) TO TW MR OT

RI MO MF TO TW MR (!)

RI MD MF TO TW MR

RL MD MF TO TW MR OT

RI MD MF TO DI MR OT

RL 'MD 'MF TO TW MR OT

RL MD MF TO TW MR OT

RL MD MF TO .TW MR OT

RL MD MF: TO TW MR OT

RL MD MF TO TV MR OT

RL MD MF TO TW MR OT

RL MD MF TD TW MR OT

RI MD If TO TM MR OT

RL MD MF TO TW MR 0

RI MD MF' TO TW MR Of

Tanks Loco

1.1.5*221Lignantpliuo

100..=1=11111111111011MownmniMINNE.

41111=m1.1=11=11

RI Increased Replenishment Rate TD - Developer TeMperature Adjust,

hange RL Lower'ed Replenishment Rate TW - Water Temperature Adjust.

MO Mixed New Developer Replen, MR Mechanical Repair

MF Mixed New Fixer Replen. 'OT - Other (comment)
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ACTIONS ON PROCESSOR

Previous New

Date Time Actions (Circle One Sc. Key) Setting Setting Comment

am

11,1L. :10 0 CL CC CD CF RI8 MD MF TO TW MR OT

(1?

4117 g :OS pm CL CC CO CF RI RL MD MF TO TW MR (0)

am

Tob CL CC CD V RI RL MD MF TO TW MR

am
S30u CL CC CD CF RI RL ®M MF TO TW MR OT 744

51; 12011! CL CC CD CF RI RL MD MF TD TW MR

dill

511 :05 CL CC CD CF RI RI MD MF TO TW MR 10 Sf
ittort) CO 416 ilia);

S Is 1115.2 CL CC CD CF RI RL MD MF TO TW (5 OT tagathrelds.sticyli_
am

pm Cl CC CD CF RI RL MD MF TO TW MR OT

pm CL CC CD CF RI RL MD MF TO TW MR OT

Co am

ts)
pm CL CC CO CF RI RL MO MF TO TV MR OT

am4011.rmrMONIMP

14.")

pm CL CC CD CF RI RL MD MF TO TW MR OT

am

pm CL CC CO CF RI RL MD MF. TO 1W MR OT
........

111 INNIEMPIMMMIN1 1111101111111.01

am

pm Cl CC CD CF RI RI MD MF TO TW MR OT
INOMMEMIMP

am

pm Cl CC CD CF RI RL MD MF TO TW MR OT
am0111m1160+4 11Immew friOl

. pm CL CC CO CF RI RL MO MF TO TW MR OT

am

pm CL CC CO CF RI RL MD MF TO TW MR OT

am

pm CL CC CO CF RI RL MD MF TO TV MR 1:1T

am

pm CL CC CO CF RI RL MD MF TO TW MR OT

KEY: CL . Cleaned

CC - Total Chemistry Change

CD Changed Developer

CF . Changed Fixer

RI Increased Replenishment Rate

RL . Lowered Replenishment Rate

MD . Mixed New Developer Replen.

MF Mixed New Fixer Replen,

MMIMMII.M.miummonmplinummoon.ftm.1

TO Developer Temperature Adjust,

TW - Water Temperature Adjust.

MR Mechanical Repair

OT Other (comment)



ANSWER: Replenisher microswitches stuck.

CORRECTIVE ACTION: Repair microwswitches and run several fully exposed films.

EXPLANATION: In this case., the cause of a processing problem could have been detected
by observing the physical condition of the processor itself. An observant individual may
have noticed that the developed replenisher tank was emptying unusually fast, and that the
flow meters showed a continuous stream of replenishment.

The problem was traced to the replenisher microswitches which remained on per-
manently as a result of mechanical failure. Following mechanical repair, the processor was
restarted and the problem solved. Remember, it is very important to remain alert to the
physical condition of the processor. It is, after all, a machine, and machines can malfunc-
tion and break down.

Also, as with most machines, much may be observed about the processor's condition by
listening to it. Many minor problems can produce noises different from usual. In this
example, since you can hear the replenishment pumps on many processors, you. may have
noticed that the pumps were running continuously, or, at least, that they were not going on
and off. Thus, listen!
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ACTIONS ON PROCESSOR

Date Time Actions (Circle One See Key)

ilb.4 40; Cl CC CD

'117.7 g:05p: CL CC CD

...iilk...ToOli CL CC CO

li

CCD

ip

5 3:05 cl. CO co

511cl...114 .pm CL CC CO

am

pm CL CC CO
IMINNIMM. 11111111

CF RI (E) MO MF ID TW MR OT,

CF RI RL MD MF TO TW MR®
CF RI IL MD MF TO TW MR

CF RI RL (MD (2) TO TM MR OT

CF RI RL MD MF TO TW MR 0

CF RI RL MD MF TO TM MR

CF RI RL MD MF TO TW

CF RI RL MD MF TO TW MR OT

Previous New

Setting Setting Comment

.80,,15 wwwrrarommr..0.~....gramerramm. oft..~Or

OT

am

pm CL CC CD CF RI RL MD 'MF ID TW MR OTOwn.0
am

pm CL CC CD CF RI RL MO MF TO TM MR OT

dlm

pm CL CC CD CF RI RL MD MF ID TM MR OT

an

pm CL CC CO CF RI RL MD MF TO TW MR DT

am

pm CL CC CD CF RI RL MD MF ID TW MR OT

am

pm CL CC CD CF RI RL MD MF ID TM MR OT

am

111..MImmo

pm CL CC CD CF RI RL MO MF TO TW MR OT

am

pm CL CC CD CF RI RL MD MF TO TM MR OT
=1,11.111101

3m

pm CL CC CO CF RI RL MO MF TO TW MR 0
ami

pm CL CC CD CF RI RL MD MF TO TW MR OT

KEY: CL Cleaned

CC - Total Chemistry C

CD Changed Developer

CF Changed Fixer

ommwmpor11

wommommmom liwwwwm.m.F1

OMOPP/Imm....a rnopme10...

.11.111111

1.11=1.=1.11EMIM

RI Increased Replenishment Rate

hange RL - Lowered Replenishment Rate

MD Mixed New Developer Replen.

MF Mixed New Fixer Replen,

1116;atuttLi.....

Od/NPMOMM.

TO Developer Temperature Adjust,

TM - Mater Temperature Adjust,

MR Mechanical Repair

OT - Other (comment)
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co

ACTIONS ON PROCESSOR

Date Time

1119

9117 $:0S PM

am

41130 Litoo

am

5Iq 5:30 64

51; 1:30 pm

3:DC

_III I

5110 It

Pm

am

pm

iv
pm

am

Pm

am

. PM

am

Pm

am

am

Pm

Pm

am

.

Previous

Actions (Circle One See Key) Setting

CL CC CD CF RI (!) MD MF TO TW MR OT ji)

CL CC CD CF RI RL. MD MF TD TW MR

CL CC CD CF RI.: RL MD MF TO TW MR

CL CC CD CF RI RL ® (E) TD TW MR OT

CL CC CO CF RI RL MD MF TO TW MR

CL CC CD CF RI RL MD MF TD TW MR

CL CC CD CF RI RL MD MF ID TWO OT

CL CC CD CF RI RL MD MF TD TN MR a
CL CC CD CF RI RL MD 11F TO TW MR OT

CL CC CD CF RI RL MD MF TO TW MR OT

CL CC CD

Cl CO

CL

CL

New

Setting Comment

014cAtiOn toopAllifIcA,

CF RI RL MD MF TO TW MR OT

CC CF RI RL MO MF. TO TW MR OT

CC CD CF RI RL MD MF TD TW MR OT

CC CO CF RI RL MD MF TD TW MR OT

CL CC CO CF RI RL MO MF TO TW MR OT

CL CC CD CF RI RL MO MF TO TW MR OT

CL CC CO CF RI RL MD MF TO TW MR OT

pm CL CC CD CF RI RL MD MF TO TW MR OT

KEY: CL - Cleaned

CC - Total Chemistry Change

CD - Changed Developer

CF - Changed Fixer

MIMI11111...1.0 .IMMIMMEM.

RI Increased Replenishmv; Rate ID,-

RL Lowered Replenishment Rate TW -

MD Mixed New Developer Replen, MR -

MF Mixed New Fixer Replen. -

Developer Temperature Adjust,

Water Temperature Adjust,

Mechanical Repair

Other (comment)
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ANSWER:' Overreplenishment caused by single emulsion roll film tripping microswitches.

CORRECTIVE ACTION: Run several fully exposed films.

EXPLANATION: The problem indicated in this exercise is one which may be severe in
facilities that routinely process strip film (105 mm, cine, etc.) through the regular
department processor. If the roll film is processed in such a way as to trip the replenisher
microswitches, then replenishment will be pumped into the processor during the entire
length of the strip film, without using up nearly that amount of developer. Possible

corrective actions:

1. If the processor has microswitches located only at either end of the feed tray,
then process the strip film only down the center; then either manually add
replenisher as needed (i.e., as indicated by a sensitometric strip) or use a
previously processed film as a leader*.

2. If the processor has microswitches controlled by a single bar along the entire
length of the feed tray, either replace or readjust the switches so that roll film
does not trip them, or turn replenishment rate down very low prior to processing
the strip film; afterwards return rate to normal and correct as before. If this
procedure is not followed, improper replenishment may result after every strip
film processed.

TISiricTirie single emulsion roll film is generally of much lower average density (being single
emulsion) than sheet film, the previously processed leader will usually provide sufficient
replenishment, but not if large amounts of roll film are run at once. In this case, it would
probably be worthwhile to invest in a roll film processor rather than continue to process
roll film under possibly less than ideal conditions.
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AFTERWORD

As a result of the previous exercises, a few patterns of emphasis may have become
evident to the reader. These points are, in fact, very important and are summarized here
one last time as a final word: .

(I) Many processing problems are the result of human error in actions taken on the
processor. These can often be avoided by following a few simple rules:
whenever chemistry is changed or remixed, test it (either sensitometrically for
chemistry inside the processor or by specific gravity for replenisher) do not
make thermostat adjustments unless it is fairly certain that the thermostat is
improperly set; finally, be sure to enter all actions taken on the processor in the
maintenance log so problems related to those actions may be quickly corrected
when they do occur.

(2) Two of the more common processing problems are caused by improper replenish-
ment and improper wash water temperature. The first will usually have to be
lived with as unavoidable if there is a large daily variation in workload and exam
distribution. The second can usually be eliminated to some extent through
investment in high quality mixing valves and pressure regulators.

(3) Remember not .to spend a lot of time tracking down the source of every pro-
cessing problem. If you cannot be find it in about a half hour or less, then
proceed to counteract it without looking further. If a problem reappears, then
spend more time in searching out its origin.

(4) With experience, most problems can be quickly and easily solved with little more
than diligent monitoring and common sense.

A word of warning (and consolation) is given to "small" facilities with automatic
processors which process 50 sheets of 14" x 17" film (or the equivalent) per day. These "low
volume" processors are, for the most part, extremely difficult to stabilize or maintain.
Success may be achieved, however, through the use of standby systems and a technique
known as "flood replenishment," a method in which developer replenisher containing starter
solution is introduced into the processor at timed intervals, regardless of the number of
films being processed (3).
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