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Instruction Manual for Fuji Film
Densitometer FPD3O1 and

Printer FPD3O3
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S. Delchamps
July 1, 1991

On June 25, 1991 I receiveda faximile of a Fuji film instructionmanual
printedin English from G.T. Technologies.Herearelisted somesalientpointsof
Fuji film usewhich I learnedfrom this fax.

1 Thetypeof film we haveis called ‘mono-sheet." It consistsof a layer
ofpolyesterwith, a developercoatinganda layerof colorantcapsules.Theoverall
thicknessof thefilm is about6 mils.

2 Highertemperaturesandhumiditiesmakethedevelopedcolor darker,so
thatTEMPERATUREandHUMIDiTY mustbe recordedat thetime ofexposure.

3 Thedevelopedfilm will grow darkerwith time, so that a systematicerror
of unknown magnitudeis introduceddependingon how long after exposureto
pressure.thefilm is anlayzed.RECORDTHE DATE AND TIME OF EXPOSURE
WHEN USING.

4 The active areaof theFPD3O1densitometeris a circle with diameter
2mm.

5 Eachexposureof theFPD3O1 gives theaverageof 4 readingsover 0.6
seconds!

6 TheFPD3O3will processup to 5 consecutiveFPD3O1readings,so that
theaverageof 5 x 4 = 20 are available.

7 ‘[HE FJLM IS TO BE READ FROM THE POLYESTER"PET" SIDE,
WITH A WHITE SHEETUNDERNEATH.

8 SETTINGS FOR FPD3O3: When the 303 asks for film
"type" used MS-H for "medium" pressurerange film and HS-H for
"high" pressure range film.
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SUBJET FUJI PRRSCALE FILM

MESSk3E: FOLLOWING YOU WILL FIND THE FUJI USER’S HANDROOK. THERE IS ALSO
AN CWU’ER’S MANUAL IN ENGLiSH SPECIFICALLY WRITTEN FOR THE FPD-303;
TJNFCRI’UNATELY, AS WE DISCuSSED, IT WILL NOT BR AVAILABLE TO US UNTIL MONDAY,
JUL’I LST, AT WHICH TIME WE WOULD HAPPILY FORWARD A COPY TO YOU IF SO
DESIR.D.

MOS’I EMPORTANTLY, WE HAVE CONTACTED ONE OF OUR ENGINEERS AND HE CONFIRMED
TUM THE "8" DESI3NATION IS FOR MOMENTARY PRESSUREAND THE "H" DESIGNATION
IS FO CONTINUOUS1.

WE ?OULD LIKE TO DISCUSS WITH YOU THE POSSIBILITY OF SUPPLYING YOUR FUTURE
FILk :1EEDS AND ANY TECHNICAL ASSISTANCE YOU MAY REQUIRE. PLEASE CONTACT US
AT ‘iO3R CONVENIENCE.

BE.S’I .EGARDS,
DOMcA PODKUL
GTC
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PRESSURE MEASURING FILM
"FUJI PRESCALE FILM"

The -FUJI PRESCALL FILM" is a pressurs measuring f:Irfl developed or me princ:pie thai tne microcapsute contain!n color
tormers is destruclen ilS the prssure is applied arid that the colorless and t:-ar.sparer,t spectic dye contained is absorbed into
catourants and then ra:acts to radootors. The -Fuji PRESCALE FILM’, whc, wt tirsi inircouced to the market in lG77nas been
improved enreIy new y, CxpIanacn wdl be made on .:s structure leatures. rraas’Jflng rod and usages.

PRESSURE MEASURING FILM "Fuji PRESCALE FILM"

‘fomoaki Korntsii FUJI PI-1OTO FILM CO., LTD.

1. Introduction
P ESCALE FILM is a pressure

Tle.as!Jring him developed h,’ Fuji FUrn by
ully e 1ptoying its thin-layer coating and
nicro capsule technologies in order to

.;atish the needs of many industrialtields.
i, *:t present, contributir.g greatly to

.mpro’ring the quality, increasing me
proJulivity, reducing the cast of mass
rodu:tion items, as well as in trou
lesh oling and cause analyzing for
pro:lcms during productior process, in
.3 widt range of industrial fi-tds.

Fwexample, PRESCA £ PILM has
been’ sed since irnmediat&y after sales
:starz ii April. 177 for measurement of
the pg assure distribution aid pressure
‘.‘aluet. at the time at cylinder gasket
tightei rg on an automobilE engine and
iris avluatea hignly. The gasket has inc
rnis;ic.n of completely separating thefuel
gas jr the engine. coolinç water and
I.ihr cation oil without leakage and for
this reason, the face preastre is an cx
trerue ,‘ important element. In the past.

Fig. 1 ApplicatIon of PRliSCALE
FILM to cylinder gasket
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8. .3 Measurement mGthod Note
2 and 3 of JIS D3’1C5 "Cylinder
I-ic-ad gasket for automoolle engine"

some part at The pressure coulo not ne
expressed numer.cally, but PRESCALE
FILM enables the user to quantitatively
measure the pressure, bdning in a great
effect in the quality stabilization Accord
ingly, PRESCALE FILM was adcpted as
a device for the perlormance :est of
cylinder head gasket for automocile

engine’ of JIS DateS, dated March 1,
1979.
Under such circumstances of expansion
in the application of PRESCALE FILM,
we have improved the PRESCALE FILM
in all aspects and the new PRESCALE
FILM is explained in This brocnure.

2. Structure
The new PRESCALE FILMS avail

able in two types in the structure; one is
"Two-sheettype"andtheotheris Single
S3j".

&t’-St- w

2.1 Two-sheet type
In this type, Film A, which is made of

a PET Polyeste: turn coated win micro-
capsule containing cotoant, and Fflm C.
which is coated with a developer. are
used at the same time with the coated
sides facing each oWier.

FIg. 2 Structure cit two-sheet type
PRESCALE FILM

A

I "s’"

I -.------- .--_--I

2.2 Mono-sheet type
In thistype, a PET film iscoatedwith

a developer and a micro-capsule con
taining coloant is coated over the devei
cpu layer.

Fig. 3 Structure of mono-sheet
type

3. Principle
The micro-capsules in he colorant

layer are destructed in the degree of the
pressure apphaG, the colorless transpar
ent leuco dye contained in the micro-
cacisule is adsorbed to the developer
and a chemical reaction takes place
resu;ting in a red color.

Since the micro-capsules that con
tain the colorant are adjLsted to a variety
& strength and the red color density
varies by the pressure applied.

4. Performance
Care must be taken on the folIowng

points stnce the PRESCALE FILM film
changes by the pressure condition.

4.1 Temperature dependence
The temperature range in which

PRESCALE FILM can be used is 5 to
SEt. The higher the temperature, the
easier the micro-capsules are destru
cted, making the red density higher.

4kw ydfik’
C.Io i’
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The range of relathe humithty in
hi-h PRESCALE FILM zan be used is
2i 0 90% PH. The hfgher the re:ative
hun’idity. the easier the adsorption of the
clcrant to the deveiopEr, making the
reid lensity higher.

4 3 PressIng speed dependence
PRSCALE FILM is capable of

seriung a pressing speed as high as 1/
100.000 second. The higer the press
ing :!.peed, the higher the red density.

4A Measuring pressur-? and others
The maximum pressurev-alue is kept

art the recQrd and intermediate v?tues
cnr ot be measured.

The red density value siighttvirt
cnnsas the time goe by after the
ccloi development and it is prelerabte
thai he density is measure dafter elapse
of a -:ertain time. d4t-.- W $

‘Ihe measuring predsion error is
with: i ±1 Q%of the value measured with
the F’RESCALE densitometer.

± NW,0 /AJfItS# en’oj

5. Types of PRESCALE
"here are four types itt PRESCALE

FILM as sho’nn lO the tabfe Detow; SupCr
low p ‘essure. low pressure, medium pres
awe and high pressure.

6. Use Method of PRES
CALE FILM

1 Cut PRESCALE HLIA to a size
recessary for the measurement.

2 -et Film A and Film C that have
been cut with the coat9d sides tao
i ig each other

3 ‘sen tne set of Film A and Film C
tothe measuring posilionandapply

ç essure.
4 lake out the film set. The color

c ensity on Film C shows the pres
5 itt distribution.

Fl. ‘ PRESCALE use procedure
Cut the film and make a set of Film
ft and Film 0.

Frtn C

7. Determination of Pres
sure Value Measuring
method
Either one at the following four

methods car. be used to aeterrnine the
pressure distnbutionand pressure value.

7.1 UsIng PRESCALE FILM only

Since the red ccicr denshy varies by
the pressure appiied, the state of pres
sure distribution is Known imrnedately
from the took of cotaced film. The darker
part shows that tile pressure is high arc
the lighter part shows tharthe pressure is
low.

7.2 Combined use of PRESCALE
and standard chart

To isnow the pressure value approxi
mately, in adaition to tre pressure distri
bution, visualiy compare the red density
or. the colorea PRESCALE FILM with
mestandard color samples provided with
the manual.

Also, use the standard chart in which
the temperature and relative humidity
ranges of 5 to 35C and 20 to 90% RH
are divided into four zones of A through
o and the represenlstive pressure-lem
perature. and Ilumiatty characteristic
curve in each zone is shown to know the
approximate pressure value. -

7.3 Combined use of PRESCALE
FILM, Prescate Densitometer
FPU-3O1 and standard chart

To know the pressure value more
exactly, measure the rca density on
PI-1ESCALE FILM using PRESCALE
Densitometer FPD--301 and comparethe
obtained value with the standard chart.

74 Combined use of PRESCALE
FILM1 Prescale Densitometer
FPO.301 and pressure con
verter FPD-303

Connect FP-30 and FPD-3Qand
contact the special denstometer with
PRESCALE FILM at the position to
measure the pressure vaiue and press
the measurement switch The pressure
value i-s automaticafly printed out.

8. Prescale Densitometer
FPD-301
The FPD-301 PrescaIc Densitome

ter is a reltection densitonieter which
digitally shows the density values of pres
sure distribution expressed in light arid
dark red colors on PRESGALE.

It has the foltowing ma;ar features.
1 II measures the density E1ies

during 0.6 secondsot amp t9nting
and digitally shows tt-e mean value.
An optical batter1 is used far the light
receiving element and a S V small
tamp is used for the ligni source.

2 It hasa built-in automatic compen
sator for law density and high den-
ally and the zero point adjustment is
easy.

‘3 Since tne measurement area is 2
even a narrow part can be

measured.
l4 The measuring density range is from

001 to 2.0 and the measuring accu
racy is ±0.02 or less.

5 The’enioat lighting system adopted
minimizes the error caused by the
gloss of the surface measured.
The outer dimensions of the main

body is 165mm in the height, 65mm in
the width and 35 mm in the deptit The
case outer dimensions are 185 mm in
the height. 65 mm in the width and 50
mm in the depth. The weight ci main
body is 260g including four LAG batter-
ice.

M,,.,.itu WIlD
,pee C-Dai,
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P,asuia ac1 Cce pphcabte piasute rMlge A-.a,.atie Tniclns

Super-Jew preurai LLW 5- 25 kffcrfr 270 ijWt x S mL

Lowpre.leILW I- QO kg?/crT 27OmrWlfll TAO flee 5’pe
Modiuin preszL;e 100- 500 k9Cr& 27uautW iOm,Ll

Hgb prc-Sure HS 500- 3OO g&cm 2lcrnrWt x 13 r.: k1cr.flest!pa
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9. Pressure Converter
FPD-303

The FPD-303 pressure converter
c:uiCkl converts ire density value meas
ured Ly FPD-301 to a pre;sur$ uSIUC
ith b:,ii!4n microcomputer.
The in jor features are as follows.
1 Tt e temperature. humi-ity, PRES

C. LEFlLMtype,conditbnsoipress’
mi and measurement cDunt car, be
rnnlorize in a prcgrain. When a
m asuramentcondition sincorrectly
sEt, am. alarm sounds arid the set
v’lues are automalically canceled
to the initial set values.

2 it -ecords the maxmuri and mini
m;m values for each rfl?asurement
count set. At the same lime of dis
pity, it calculates and displays the
man value. The mean value can
alo be printed out.

t3’ It -as a built-in thermal printer.
i4 Si ice it has a built-in Iüi3matic

compensatIon circuit of the printing
ci aracter density which is activated
b a change of the temperature or
dtcrease of the suppy voltage, the
pi nting quality is kept at a certain
level.

iS S nce either AC or DC an be used.
can be used fl any place

aid it is designed for low energy
cc-nsumption.

6 It ias a built-.n battery cieck tacility,
hen the battemy voltagi decreases,
a liquid-crystal display and alarm
ac automaticafly output and the
rr easurement stops.

10. autionary Remarks

tO;i Cautionary remark on use

: Film A is verysensitive to even slight
pessure. Do not press of rub it be
tc’re the use.

,2 If water, au or solvent sticks to the
cemical coaled surface the color
irg is not exact. Theefore, sulti
a ently clean the place to measure
bilorehand.

jS F ay attention not to have Film A and
Elm C rub each othEr and color
diwelop. On measurerTienl in which
siiding force may be .pplied, use
and edge stopper.

C4 C;rce used, the PRESCALE film
cinnot be reused.

5 Since it reacts to hgt, preteNe
FRESCALE FILM in a_darkgce.

-

10.2 Cautionary remarks on rneas
urement

fl Select the standard chart for either
continuous pressing or momentary
pressing, matching with the press
ing condition.

2 Check the classification of the tem
perature and humidity conditions at
the time oI pressing.

3 When FPD-301 IS used, lay a white
sheet of 0.01 or lower density value
uncier Film C with developed red
color.

4 Be sure to place Film C with the
chemical coated side facing down
and measure the density from the
PET base side.

10.3 CautIonary remarks on
storing

Pay attention to the following points
when storing unused PRESCALE FILM
and Film C that has been coiorsd
1 Donotstorethem:naplaceof direct

sunshine or near fire.
21 Do not let them contact the fo!Iowing

matters.
1 Diazc copying paper and carbon

back paper
2 Water, oil, solvent and chemical
S Viny! product, cellophane taps

and rubber product
4 Any matter cvritten with incelible

@ Place Unused film fl the original
poiyetbyenebap and keepthe ply
ethylene bag in a case.

4 3isettwoloredFUmCsheets
with the colored sides lacing each
other and store them in a vinyl bag.

ink

5 Since the Single-sheet type tuba de
velops the color by itself, pay atten
üon not to apply Øressure while
it is stored.

Ii. Application Examples

111 Thick IC
It is said that checking and correc

tion ot Inc squeegee pressure applied at
the time of thick IC screen prinir.g arc
the most important points on the quality
control. When PRESCALE FILM is used
forthe checking and correction, the pres
sure balance in the front-rear and left-
right directions of the squeegee is in
stantaneously known. Aiso, with PRES
GALE FILM, changes of the paste vis
cosity and pressure changes casod by
squeegee rubber swelling, both ot which
occur during printing a large amount,
can be periodically checked.

Pr.,...

4
-1
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-?ASCALE

11.2 Automatic packing machine

The seal pressure and parallelism
pressure distribution of a foodstuff or
chemical automatic packing machine is
determined after looking Ct the product.
It PRESCALE FILM is insened, inc pres
sure value and parallelism is known in
stantaneously. On the pressure which is

one of the three major elements in seal-

Special densitometer FPD-301 Left and pressure converter EPD-303 Right

I

3



‘51 !a::, r.: b.
- tlsud tot tontrol of the pressng force, 11.14 Tightening of various objec.

wi-i oh is ‘ne of the three major elements
curr1l, conducting time and pressing
forie at resistance welding. tie press
ing lorc arid parallelism can he known
concu r rttiy. Especially, PF:ESCALE
FILM S Bxtremeiy useful for electrode
plate cflcckon multi-spot or seam weld
ing.

11.12 Press

The pressure distribution is shown
imtneciia:ely when PRESCALE FILM is
inserted between press plates. Use of
FPD< 01 provides an exact pressure
value. TI e total load can be ea3iiy calcu
laled by nultiplying the press area by the
prE’$stirt value,

11 13 Slifing set design
Ju3t insirt PRESCALE FILM between
leaf sr Igs. The pressure value and
prEissurt distribution at the ontacting
palate tmediately known. Because of
thu a sç ‘ing set having uniform contact
and gc1 cushion perlormance can be
de ;igrte’:i.

tive
The influence caused by flange de

formation, lubrication state of 00:1 and
nut, material of the bolt and nut. tighten
ing sequence, tentative tightening, final
tightening or tOOl can be checked with
PRESCALE FILM.

11.15 Dyeing
The mangle roller pressure at the

time of continuous dyeing can ue easily
checked and corrected with PRESCALE
FILM. This makes equalization of bai

ance between the left and right sides of
mangle rollers and discovery of uneven
wear of the toilers easy. enabiincj The
operator to check the rollers period:caUy.

-
F,dn’a CrdJfl I ‘.e. ;?EScM1:

______________

-

PFESCAtE Fifi’ C _-c.flGIi. ci iirnc1
fliSLC1Ofli

11.16Contacting pressure between
bottles

When PRESCALE FU..M is used.
empty bottles can be placed on a ben
conveyor and automatically tilled in.
pasted with the label and the contacting
pressure between tottles at me cap
placement process can be checked. This
helps preventing the bottles from ourst
ny or cracking.

Cenibr oo
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iilç, that is, temperature, line and pres
sure, j$: of PRESCALE FILM enables
the user to do the numerical control and
thi; is Wry helpful in the quality control.

r - M:u,.ng puce

Z-L2 ZL2 .

11.3 Sreelptate
Me surement of appropnate roflin-g

tensic n f a steel plate has beer difficult
- arid ii Tiany cases, he tension arid

spsecl l -ie been determined based on
the e:prience and the rolled result is
pcor sc metimes with the central part
swellinG up. If the PRESC/¼LE FILM
sheets re inserted in a rolling steel
sheet a:id taken out later, the pressure
distrbut on can be observedquickly.The
speed rdjustment and tenshn adjust
milnt cr’, be standardized nmericaiIy
using thus obtained data and this will
reduce he finish loss and equalize the
steei Dlz to roiling coil

ç ‘I,..

‘1

11.4 S:reen printing
Cic :kir.cj and correction of the

sqiieegE apressure forcor,tniK.usscreen
pri iting reatly influence the degree of
nuniforr:t dyeing and adiustment of the
ad3qLat3 dyeing paste amotnt, When
PF ESC;LE FILM is used lot me check
inc an orrecfon, the pressure balance
of :quec 9e6 ii the forward-ceQ:r and left
rig it dir lotions 5 known immediately,
facilita:tir g the squeegee pre3Sure ad
justirton and uniform po!ishing of the
sqieege

11,5 Ti.eproducts
S nce wall and floor tiles are made

thruçh baking process, th product
size h; mailer than that of nouldng.
I-fOw srr 311 it becomes depends on the
mcisnarE’ content and filling density of the
so] and he key point to obtain an exact
square :le is the uniformity of filling
deisity. in the past, the filling density
was con rolled based on the e<perience
and ink -lion. If however, PF1ESCALE
Fll.M is used, the uniformlt of filling

4

density can be easty checked with color
lightr,ess and darkness, and the dimen
sional accuracy of tiles can be increased.

11.6 Ingot rolling

When an ingot is rolled, there is a
process in which the iron oxide a re
moved by waler pressure. Convention
ally. This wale: pressure is adjusted us
ing a water p:essure gauge attached to
the valve but thit ‘.ater pressure that is
actuall9 appieo to The ngot from the
nozzle and pressure distribution have
been unabie- to measure. When the
machine temperature decreases some
what while ta machine is stopping,
PRESCALE FlLMwrappedbyapolyfilm
can be pasted to the iron sheet- When
the water is jetted c-ut from me nozzle,
the pasted PRESCALE FILM is colored
to red by the water pressure, indicating
the water pressure and its distribution.
The water pressure can be adequately
adjusteu based on me red color develop
ment, tnus enabling the operator to
completely remove The iron oxide.

‘1’S
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11.7 IC package
ft is said that the most important

point for increase of tne yield at the time
of staning IC packaging with mold is the
c-necking of the mold contact. in the past,
the method applied is use ol the actual
products several times or carbon paper.
If the products ae used, a loss in the unit
ot mOO IC pieces occurs and, if carbon
paper is used, tne sength of contact is
not too clear. Since the tendency of burr
gerteration is expressed in iightness or
darkness of Inc deveioped color when
PRESCALE F;LMsused,thecheckar.d
correction can be completed in a short
time.

uS Lathe cutting
The tightening pressure of the chuck

generates a dimensional error or danger
ri the work because of uneven wearing
01 nibor aiming of the parallelism, result
ing in a defective product. if PRESCALE
FILM is used and me chucking pressure
is periodically measured, the nib car. be
completely aujusied and the product can
be made in stabilized quality.

-ti’s Manufacture of music Irtru
ments and furniture

Whether or not the mold is good
greatly influences the bonding quality of
the nonding curved parts. In the past, the
bonding state is checked based on the
experience and intuition. However, ‘if
PRESCALE FILM is pressed together
with the bonding material, the pressure
distribution ifl the wnole surface of the
bonding part and the pressure value are
known and Ihis facilitates determining
whether or not the mould is good and
increasCs the product reliability. On the
:cller pressing or curved surface, the
roller pressure can be easily measured
with PRESCALE FILM and the set
change lime can be substantially short
ened.

Often the uniform pressure or press
ing ability cannot cc grasped in blanking
mainly compound mold of circuit noards,
However, if theblanking is done together
with PRESCALE FiLM, the pressure dis
tribution and capacity of the press ma
chinecan be easily known. When PRES
CALE FILM is used for checking, un
evenly applied pressure can be immedi
ately corrected, ensuring stabilized pro
duction, as welt as extending the service
life of the mob and reducing the produc
tion cost.

11.11 Welding

IiMfl FHESCILEi,

In spot welding, projection welding or
seam welding, if PRESCALE F!LM is

P5Ci.S

liJO printed cIrcuit board


