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CHAPTER I
IRTRODUCTION

The basic mechanics of the printing operation are the con-

trolled transferring of ink to paper. It seems obvious, therefore,
that performing this operastion at peak efficiency is essential to
competitive success. In letterpress printing this basic mechanical
operation takes place in three steps: one, bregking the ink down
‘inte a thin, even film; two, depositing the ink film on the raised
surfgce from which the print is to be made; and three, transferring
the ink film from the raised surface to the paper or substance
being printed upon., Deficiencies in any of these three critical
areas may result in a product of unacceptable quality.

In letterpress printing, the second step, that of depos-
iting the ink film on the raised surface from which the print will
be made, is accomplished by means of an inking reller. It is with
this aspect of the printing operation that this thesis is concerned.

The ink roller is essentially a cylindrical object which must
possess the following properties:

(1) Inking rollers must be soft: this is necessary to

o iy g g g g
ert a uniform pressure on each part.

(?) They must not swell or shrink when brought into

contact with printing ink or cleaning solvents

so as to avold any change in pressure over the
form during a long run.



(3) They must have surface tack, i.c. the roller swr-
face must have a high degree of affinity for the
ink, which enables it to produce a very smooth
£i1m on the roller which is then transferred to
the type surface,

(4) Tey wust be capable of being easily cleaned,t

Lack of any of these properties in a roller may result in
breakdown of the entire operation, because the roller plays such an
important part in the printing process. It has been estimated that
ag much as 70¥ of press down time may be caused by the rollers.?
The best presses and pressmen can be no better than their rollers,
which actually perform the critical transfer funcilon,’

The inking roller is a development which has taken place
within the past one hundred and seventy-five years., In 1812
Robert Harrild was successful in casting some of the first compo~-
sition rollers from a mixture of treacle and glne.3 This roller
was improved in 185h by Ma de la Rue's suggestion of adding
glycerine to the mixture,” The ink-transfer properties of this
roller have never been excelled and many such rollers are in use
throughout the country even today,

In, 3. Coulter, "Printers' Rollers", ;;_og%;-, Insti~
tution cf the Rubber Industry, December, 1957, p. .

zslm'l Bingham's Son Mfg. Co., "Roller News," (advertise-
mt) mm’ Vol. 93’ No. 9) (m’ 1963)’ Pe 6.

3Jack Deller, Printers' Rollers,
m (london¥ Charles Skilton Ltd., 9)s Do .

LTbid., pe 50




Since the development of the composgition roller, many mate-
rials have been introduced into the trade in an attempt to find one
that possesses all of the advantages of composition and none of the
natural deficiencies, such as poor stability, inadequate strength,
and extrems thermoplasticity. Among the materials which have been
introduced, some which are still in use are: natural rubber, syn=
thetic rubber, vulcanized oil, and plastic, the latter being mainly
of poly-vinylechloride. Although some measure of success has been
attained with each of these rollers, norne has been completely
acceptable to the guality-minded printer.

Within the past few years, however, a roller which promises
to simulate the outstanding inking properties of the composition
roller, while overcoming most of its natural deficiencies, has come
into the market.” This is the polyurethane roller.

The essential difference between polyurethane and composi-
tion is that the latter is thermoplastic whereas polyurethane is
chemically cross-linked to give a three-dimensional elastiec struc-
ture which is not thermoplastic.® The fundamental reaction for the
formation of a urethane 1-37

me B rlm > RNHCOORY
isocyanate hydroxy compound urethane

Scoulhr’ 220 ¢it., p. 118.
61&00 cit.

Tmid,, p. 119,



The hardness of the polyurethare roller is gevermd entirely
by the proportion of isocyanate used and can be varied to cover the
ontire rangs vhich may be desired by the printer,’

Tho pelyurethane rollsyr, when compared with a composition
reller, is eble to withstand greater temperatures. Under test cone
ditions, the polyurothene roller shows no detericration after static
ovenesging for three months et 150°C, whoress composition melts ab
30° 40 50%¢.7 This fact is extremsly important in that the tvend
in modern printing machirery is toward higher spoeds, hence more
friotion and higher temperatures.

If the polyurethare roller proves to have a life of from
two to three yoars, O which is anticipated, it may prove to be an
answer to the search for an ideal reller.

®pid., p. 225
Y100, cit.
101hid,, pe 126



CHAPT'R IX
CBJECT OF THE STUDY

Because the polyuwrethane roller possessos all of the advane
tages of the composition roller, and at the same time cvercorss
most of its natural deficiencies, it would be an ideal roller for
the lotterpress printer seeking reliabls, troublewfree, highegquality
inke transfor. Cnce the roller is in the hands of the printer, howe
ever, it 18 w to him to use it as efficiently as possible. The
bost possible yoller, it mst ba remembored, is of little value une
less it is propevly used. Because the roller pluys such s critical
part in the entire mechanical operstion of the printing process, it
cbviously must be given a great deal of attention,

It is the object of this experiment to dotermine if there is
an idegl setting of roller-to-printingesurface contact at which a
polyurethane roller will trensfer an cptimum amount of ink, and, if
there is such a setting, vhat it might be, It is felt that the
knowledge of such e setting would greatly aid the pressman iu his
quest for high quality plus ease of production. In addition, it is
folt that this setting would ensble the printer to obtain the maxie
run amount of trensfer which a particular roller can ylald. This
ghould be important to the printer, for it would inprove the operas-
tion of this gtep in the letterpress printing operation,



CHAPTER III
EQUIPMENT AND MATERIAIS USED

Test Unit

This unit consisted of a flat wooden bed with steel bearer
rails and a steel transfer carrisge for the roller, as shown in
Figures I and II, It was designed and built entirely by ths author.
The test unit was so designed that ink on one plate on the bed of
the unit could be transferred to a second plate on the bed by means
of a roller positionsd in the transfor cerriage which traversed the
length of the bed and passed over the two plates. The unit had a
capacity for testing rollers that were 7.5 inches in length with
199 x 1,25 inch journals on each end and which had diameters
renging from .75 to L.75 inches. Test plate maximum sises were
6 x 6 x 918 inches.

The unit was constructed to allow indspendent plate-to-
roller contact regulation on the plates being used in the tests,
This contact was varied by changing the amount of packing betwsen
the plate and the bed of the unit, As seen in Figure III, rollers
could be changed easily by means of the adjustable journal bearing.

It was found, after a brief period of practice, that the
author was capable of manually producing the desired transfeor-
carriage speeds; therefore original plans for a mechaniecal driving
system of limited speed range were discarded. lMeasurement of the
manual speeds was accurately made by employing a Standard Rlectriec
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Timer. This procedurs will be explained in the section on the
timer in this chapter. Smploying manual speeds for this type of
experiments has been validated by Jacqueline M. Fetsko, William C.
Walker, and Albert C, Zettlemoyer of the National Printing Ink
Research Ingtitute in thaéir paper "Controlled Laboratory Printing
Techniques "1t

Dengitometer

All ink film thicknesses were measured by employing a
Welch Densichron Type 1 with a linear scale; coupled with the
Densichron was a Welch Reflection Unit No, 38324 and a Welch
Constant Voltage Transfermer No, 3834M.

A reflection densitometer was chosen for measuring the ink
film thicknesses because of its adaptability, operation speed,
and sensitivity to slight changes in ink film thicknesses. The
use of such an instrument for this purpose has been validated by
Alden &, Yelmgren of ANPA Research Institute, Inc., in his paper
"Technique for Measuring High-Speed Ink Film Transfer".1? To
further validate the use of this instrument, preliminary tests were
run to establish the relationship of reflected optical density to

1ljacqueline M, Fetsko, William C. Walker, and Albert C.
Zettlemoyer, "Controlled Laboratory Printing Technigques," Pro-

cee s of the 6th Annual Meet of the Technical Association
0 c g ANC ey » ﬂl’ Pe [Jo

1201den ©. Yelmgren, "Technique for Measuring High-Speed
Ink Film Transfer," Proeaa%s of the 1lth Anmual Meet of the

Technical Association o aphic Arts, inc., June, »
p‘ -
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film-thicknass curves of each of the inks to be used in the tests.
To arrive at each of these curves it was necessary to weigh a
blank plexiglass plate (selected because of ite uniform reflection)
on a balance and to record the weight. The densitometer was then
geroed on the plate with a Welch standard tile as a background.
The plate was then inksd by hand and the optical dongity again
measured and recorded; it was then reweighed with the ink film on
its surface. The difference between this weight and the plate's
initial woight was the weight of the ink film, The surface area
of the plate was then determined by careful measurement and the
specific gravity of each of the inks to be used for the test was
calculated (Appendix A), By using these data, the ink film
thickness on the plate was easily calculated by applying the fol-
lowing formula (derivation Appendix B):
Thickness s Weight of Film
rea © ene) x cific Gravity

This operation was repeated with various ink film thicke
nasses and the resultant data were plotted on a graph., As can be
seen in Figure IV, optical density is definitely related to ink
film thickpeu, provided an ink of suitable transparency is used;
opague ink films, however, cannot be measured by this means because
the ink film thickness is independent of the optical density.

It is essential that the surface of the plate or object on
which the film is to be measured with the densitometer have either a |
uniform reflactance or that each measurement be taken in exactly
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the same spot. Failure to meet this requirement will result in
erronsous readings. To meet this requirement, the reflection unit
was fastensd in an arm which, in turn, was hinged to the test unit.
This insured that each reading would be taken in exactly the same
location. The sbove arrangement can be seen in Figures V and VI.
The hinge pin was removgble so that the arm and reflection unit could
be transferred and attached in a similar manner to the opposite end
of the test unit, This made possible similar readings on the form
and supply plates. The distance bestween the reading peints on the
two plates was set at exactly twice the circumference of the roller
being tested; therefore the points measured on the two plates
corresponded to the spot on the roller which picked up the ink film
from one plate and deposited it on the other plate.

Timer

All transfer carrigge upeoda were meoasured by employing a
Standard BElectric Timer type Se-l. This timer accurately measures
elapsed time in increments of .0l seconds. A micro switch was used
as the clutch starting switch for the timer and was positioned di-
rectly opposite the point at which the transferred ink film thicke
ness would be measured. A plece of plexiglass six inches in length
was attached to the transfor carriage so that the switch was closed
during the time that the plexiglass passed the point. Having the
timer activated in such a manner made it possible to measure accu-
rately the amount of time it took the roller to pass over the point
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Figure V., Reflection Unit Mounted at Supply Plate End
0f Test Unit, Reading Being Talken in Picture

Figure VI, Reflection Unit Mounted at Form Plate End of Test Unit.
Reflection Unit Raeised Prier to Reading,
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vhere the transferred ink £1lm thicknass was to be measured., By
epplying the following formuls the speed in feet per minute is
easily determined (derivation Appendix C):

Feat poer minute = 60
blapsed time (sec.) x 2

Eoller Satting Cauge

All roller settings employed for the testu were measured by
megns of a twelve-inch esteel rule calibrated in 1/32 of an inch,
The measurermont of the setting was executed by measuring the plafe-
towroller contact image which the inked roller left on a blank
plate when it was carefully brought into firm contact with a clean
plate, left to rest for several seconds, and removed. The width
of this band, which will be referred to as the roller setting, is
measured perpendicularly to the axis of the roller and is an accu-
rate measurement of the plate-to-roller contact. This procedure
was adopted because it is familiar to the trade and can be per-
formed by any pressman without extengive and elaborate equipment,
or explanation, This procedure is alseo not affected by the hard-
ness of the reller, whereas any pressure readings would be.

Roller Trucks

It is essential that the surface speed of the roller under
test be agual to the speed at which the transfer carriage is pro-
pelled across the bed of the test unit: failure to meet this ree
guirement results in a slurring action between the roller and the
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plate. To make certain that this did not occur in these tests, the
experimenter equipped the rollers with plexiglass trucks manufac-
tured to the same diameter as the roller. When the periphery of the
roller and the truck are identical, no danger of a slur exists. The
roller was driven solely by the friction between the roller truck
and the bearer rails of the test unit bed.

It is also essential that the diameter of the roller be
uniform over its entire length and that its concentricity be per-
fect. The rollers employed for all of the tests met this require-
ment to within less then .00l inch.

Materlals Used
The plates used on this test unit were of two types, one of

steel and the other of Linotype metal, The steel plate was com~
posed of a piece of sheet metal 6 x 6 inches, fastened to a lead
block to make a plate 6 x 6 x .918 inches., Steel was selected for
this plate because the majority of letterpress equipment in use
today has steel ink plates and the experimenter desired to use
standard trade conditions whenever possible., The second plate was
designed to simulate what might be found in an actual printing form
to which a roller would transfer ink, The dimensions of this plate
were 5 x 5 x ,918 inches.

The inks used for all of the tests were supplied from the
stock of the Flint Ink Company, It was arbitrarily assumed that
they were representative of the inks manufactured by this firm and
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used throughout the country. The inks selected were letterpress
halftone black, bond black, and the process colors magenta, and
cyan. This selection of inks is representative of the types of
inks used in everyday job end commercial printing throughout the
industry. As can be seen in Figure IV, however, not all of these
inks were applicable to the methed of inlk film measurement employed;
several of them were therefore eliminated from the tests. When the
film thickness is independent of the reflection optical density,
the method of ink film measurement employed cannot be used, This
independent relationship occurs with the inks that are elther com-
pletely opaque or completely transparent at all film thicknesses.
As can be seen in Figure IV, the bond black ink could not be used
because its film thickness was independent of its reflesction optie
cal density. The inks ultimately used in the tests were procass
magenta, process cyan, and halftons black.

The rollers employed for the tests were supplied by the
Sam'l Bingham's Son Mfg. Co., and were made of polyurethane (sold
under the trade name of "NuClear"). These rollers were cast on
cores especially prepared by the author. The polyurethans material
used, according to the manufacturer, was identical to that used in
all of the rollers of this type that they manufacture for the trade.
The Shore Durcmeter hardness reading of the polyurethans was 17 and
this, according to the manufacturer, is the hardness most frequently ‘
used for this iype of roller throughout the trade. The roller
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diamater selected for the tests was two inches: this diameter was
chosen bacause it is used on 12 x 18 Chandler and Price hand and
automatic platen presses, 10 x 15 Original Heidelberg automatic
platen presses, and Maihla Vertical V-50 automatic cylinder prosses.
These presses are among the most popular and common platen and
cylinder presses in use in the trade.
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CHAPTER IV

VARIABLES CONTROLLED

The letterpress printing process, like other processes, is
affected by a great many variables which may alter the quality of
the finished product, The variables which are of concern in this
experiment, however, are only those that affect the transfer of ink
from a polyurethane roller to a plate.

In attempting to establish what effect the variable of plate-
to-roller contact has on the ink transfer properties of the rollers
tested, it was essential that all varisbles be controlled as closely
as posgible, TIn order to aceomplish this task it was first necessary
to establish what variables exist so that controls over all of them
could be built into the experiment., The variables which were ex-
pected to have an effect on the results weret one, the ink used;
two, the ink £ilm thickness used; three, the speed of the rollers;
four, material of which the roller was madej five, diameter of the
roller; six, plate-to-roller coniact; seven, temperature; eight,
humidity; nine, material of which the supply=-ink plate was made;
ten, material of which the form plate was made; eleven, ink film
previously on roller; twelve, mmber of passes of roller over form
plate; thirteen, ink film prewiously on phf-o;. and fourteen, roller
hardness. It is not presently possible to know if all of these
variables do affect ink transfer, but without knowledge to the con~
trary, it is essential to control all potential variables.
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As was explained in the section on the Densitometer in
Chapter III, contrel over the ink employed for the tests was ac~
complished by careful selection of a set of inks,

Control over the ink film thicknesses employed for the tests
is an area which required preliminary investigation., It was decided
that the film thicknesses to be employed for each of the inks used
ghould be closely related to film thicknesses that might be used on an
actual press, To establish what these film thicknesses would be for
each of the inks employed in the tests, & sample job was set up on a
10 x 1¢ Thandler and Price platen press equipped with polyurethane
rollers, and the ink was adjusted until it was printing the final
sheet at a thickness judged adequate by the author on the basis of
his experience in printing. At this point the film thickness on
the ink disk of the press was measured with a densitometer and
recorded., This procedure was followed on a super-calendered coated
sheet of book paper and on a coarse sheet of book paper: these two
stock represent the widest range of printing impression possibilities
encountered in general job and commercial printing, The two film
thicknesses determined for each ink were then employed in the tests
as typical of the Armga of film thicknesses which would be encountered
in general letterpress work done with each of the inks,

As explained in the section on the Timer in Chapter III, the
speeds employed for all tests were critically measured and controlled.
The speeds selected for the tests were chosen because they



at’mwmmm. The speods salected for all tests were 10
soocnd, <28 socond, and .0 sscond., Theose apoeds ave olapssd timos
for ths relisy tranafor oarrisge ¢ mole ond pass over the fomm
piate. Dy epplying the formula in the seotdon on the Timer in
Chapter ITT 1L can be seen thet these opaeds would be equivalent
tos 300 faodteperenirute, 120 feet-por-nirmte, and O feotepore
mipute. Tablo 1 shows the corragpending speods on vericus prosses.

It should ba roted that the highest spoed epproximaten, and
in somo cusos omtoods, the mazimm speod for some of the prossos.
The sgxinun speed of the leihle Vertdcsl V-50 is 5,000 impressiocns
per hour, 5,000 impressions pey hour for the 10 x 15 Origivel
Heldelberg, 7,500 impressions per hour for the 12 x 1 Chandler
end Price when 1% 4s hand fod, and 3,000 ispressions por hour for the
12 x 18 Mendler and Prico vhen 1t 18 eutomaticslly fod, lNormal
running opeeds for thege prasess vary W to the medinum deponding
tionsy; end tha pressnan,
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Table 1. Press speeds related to the actual test speeds
used in the experiment.

Type of Press

Tast Unit J0 see, /4" .25 gae./6" 50 sec./6"
%0 Mishle Vertical 1,286 iph» 17 iph 857 iph
10 x 15 original Heidelberg 51h3 iph 2057 iph 1029 iph
12 x 18 Chandler and Price 3600 iph kO iph 720 iph

As was previcusly stated, the roller material employed for all

tests was polyurethane.

The varisble of roller diameter was controlled during the
tests by using only reollers of identical diameter.

The factors of temperature and humidity were controlled
throughout the experiment by performing the work in the Printing
Laboratory at South Dakota State Ooihgc. The temperature during
all tests was between 73 and 75 degrees Fahrerheit and the relative
humidity was between L3 and L per cent.

Ag is explained in the Chapter on Equipment and Materials
Uged, the materials for the ink-supply snd form plates were selacted
because they are typical of those which are in sctual trade use.

The variable of the ink film already on the roller when it
was inked for the test was controlled by making sure that the roller
was saturated from the amount of ink on the supply plate. This
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procedure, which will be explained in the chapter on Procedure, was
adopted because it is typical of the operation of the letterpress
process,

The number of passes of the roller over the form plate was
set at two and controlled at that number for each tes$. This number
wag selected because it is typical of the operation of most letter-
press equipment, .

The plate-to-roller contact variable, known as the roller
setting, was controlled in accord with the design of each test.
Measurement of the setting has previously been explained in the
section of the Roller Gauge in Chapter III, The five settings
selected for the tests were "bands" of 1/8 imch, 3/16 inch, 1/k inch,
5/16 inch, and 3/8 inch, These settings were chosen because they
are representative of settings in use throughout the country.

The variable of the ink film on the form plate prior to the
test passes was controlled throughout the tests at szero., This var-
iable was arbitrarily set at sero because in actual press operation
it may vary from gero to a percentage of the film transferred to
the surface being printed, thus making it impossible to establish a
thickness which is true for all conditions, The ink film remaining
on the form after each impression is dependent upon the gurface of
the material being printed, the speed &t which it is being printed,
the pressure which is being applied, the ink, and many other
variables.
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CHAPTER V

TEST PROCEDURT AND MATA

Test Procedura

Prior to the actual tests, five "trial runs" under controlled
conditions were made to ascebtain whether variations in the results
of five identical tests were small enough to make test results valid.
These trial tests were performed with magenta letterpress ink of the
type used for some of the other tests. The roller-to-plate contact
settings were .25 inches on both plates. These trial tests were
performed according to the same procedure used for the actual tests.
This procedure will be outlined later in this section. The results
of these preliminary runs showed a variation in reflection readings
of only ,OL. This variation can be attributed to error in reading
the densitometer measurements, The donsitometer was equipped with a
logarithmic optical density scale, thus making readings at the low
and of the scale more accurate than thoge at the high end. In the
trial runs, the initial film thicknesses on the supply plate were
set at a film thickness reading of .80, end at this level the scale
can only be read with an accuracy of ,0l, which corresponds with the
maximum variation observed. Thus the validity of the procedure and
apparatus was shown to be high.

The test procedure consisted of seroing the reflection den-
sitometer on the blank supply plate mounted on the bed of the test
unit. The supply plate was then manually inked by means of a 2.5
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inch polyuwrethare reller vhich was supplied with an ink film from o
glass plste upon which an emount of the ink being employed for the
particulay test was worked out into an even film. This ink supply
was replaced avery 15 minutes during the test runs to make certain
that a frosh supply wes slueys pressnt, The test roller mounted
in the transfor carriage was then pessed back and forth over the
supply plate urtdl thrwe consecutive readings, each talen after
two roller passes, showed no varistion, It wap then gssumed thet
ths rollor vas ssturated, If the thres consscutive readings
proved to be different from the ink filn dosived for the test
(a8 spocifiod in the chapter on Varisblss Controlled) the process
wvas contimmad o repeated until the readings coincided.

The reflection unit was then trensforred to the form side
of the test unit and esrced on ths blank form plate. The transfer
carriage mapg then run over and back across the two plates at the
desired test speod and another reading wae then taken on the form
plate to mopsure the amount of the film transferred. This yeading
was recordod as the remuilt of thet particular test. If theye were
any variation in speed in excess of an olapeed time tolarance of
.01 seconds por pass, the detum was discardod and the test rerun,
All roadings teimn with the dengitometer on the inked form plate
were made 30 soconds after the transfor carrisge pPassed over the
plate. This procedure wes followed to elimingte the effect of drye
irg timo on the reflection optical denaity roedings,



This established procedurs was followsd with all of the tests
run, The tests were grouped according to imk, and each group was
broken down into two series of tests, one for each of the film
thicknesses.

Zach test series was conducted in the following manner:
three tests were conducted, each at one of the three selected speeds,
and at one of the spscified roller settings. This procedure was
then repeated with each of the selected roller settings. This
resulted in each geries being comprised of 15 differsnt test runs;

thus each ink would consist of 30 different test runs.

Test Data
The data from all of the tests furnished the basis for the
graphs shown in Figures VII through XIT (all data in Appendix D).
One axis of the grephs is calibrated to coincide with the
roller settings which were employed for the tests. The other axis
is calibrated in reflsction optical 'dencity. Sach of the three lines
in each graph repressnts one of the speeds used for the tests.
Line S1 represents a speed with an elapsed roller-passing-point time
of .10 seconds, line 82 of .25 seconds, and line 83 of .50 seconds.
The letterpress process magenta and letterpress process cyan
inks were sach measursd through a Welch light blue filter, which was
employed to increase the sensitivity of the instrument to smaller

changes in film thickness.
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latterpross procoss magenta ink at a film thickress reading of
A5, The supply plate yollar setting for oll of those tests was
1/l inch, Thess tests were all run under the previcusly stated
controlled tost conditions of 73°T and L3 relative humidity.

FMgure VIIT shows the data from all of the tests yun with
lotterprass process nagortsa ivk at & fllm thicicess reading of
L0, All othar conditions were identipal to those of the tests
deperibed in Figuwrs VII, |

rigure I shovs the data frem all of the tests run with
lettorpress process cyan ink st a film thickress reading of 25.
The supply plate roller setting for all of the tests was 1/ inch.
These tosts ware all run under the controlled test conditions of
73°F and L3F relative humidity. |

Pigure X shows the data from all of the tests run with
letterpress process cyan ink at a film thickness reading of .35.
All other conditions were identical to those of the tests shown in
Figure IX.

Pigure LI shows the data from all of the tosts run with letlere
press helftore black ink et o film thickmess reading of 1,15, The
supply plate roller setting for all of thess teste was 1/L inch,
These {llme wers moasured without a filter, and they were all run une
der the controlled test conditions of 73°F and 137 relative humide
ity.



Figaye XIT ghows the data from all of the tsete Fun with
lettarpress halftons bleck ink ot a filn thickness resding of
1,35, A1l other conditions were identical to those of the teste
ghown in Pigure XI,
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GIAPTER VI
CONCLUSIONS

As can be clearly seen from the psaks on the line graphs
in Figures VII through X, there was a setting at which the test
roller together with the test magenta and cyan inks performed most
efficiently, This point of maximum transfer occurred at exactly
the same sebting with the process magenta as with the process cyan
ink, This setting, as can be seen, was 5/16 inch. This optimum /
transfer satting remains the same regardless of the roller speed
and ink film thickness in this test.

Figures XI and XII, illustrating the findirgs with
letterpress halftons black ink, however, show a variance with the
above findirgs. The test results show that at no point within the
selected settings ermployed did the amount of transfer reach a peak
and then drop off, As the setting increased, ‘so did the transfer
capabilities of the rollar. Regardless of the fact that the half-
tone black ink performed in this manner, the roller setting found
to be capable of producing optimum transfer for the other test
inks may alsc be adopted for this ink, Increased settings which
would produce greater transfer from the roller would probsbly ade
versely affect the life of the roller, It is not certain, however,
that the roller would be damaged and specific tests would have to

be performed to prove or disprove this assumption.

3k
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By comparison of the results, it can be assumed that the ink
transfer capabilities of the polyurethane roller employed in the
tests are dependent upon the pressure setting of the roller and the
type of ink used., Although the results of these tests indicate that
the speed and ink film thickness employed do not affect the optimum
transferring point, both film thickness and speed have a marked
effect on the amount of ink which a roller is capable of transfer-
ring.

It is not possible from the limited tests performod in this
experiment to determine if this optimmm tranafer setting will hold
true for other brands and types of ink., Additional extensive tests
would have to be performed with other inks, rollers and conditions
before any definite statement could be made as to the validity of
the results under all conditions.

This experiment has been only a glance at the critical ef~-
fects of roller utt:l.ngi. The prime importance of this study area
in the letterpress printing operation merits much additional study.
It is hoped, however, that this experiment has contributed to the
body of knowledge on this subject and that the method employed in
the experiment may open the door for future studies of this type
and may ease the job of future experimenters.

At this time it is impossible to tell whether or not maximum
ink transfer from a roller is the most important factor in the print-
ing process or to the printer. It is possible, for example, that the
printer may in some cases be more concerned with extending the useful
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life of a roller, In such cages tho lightest possible setting still
capable of performing the transfor function might be the solution to
his moods, To the authorts knowledge, this tco has never been ine
vestigated., It is further possible that the setiing which transfors
the cptimum smount of ink for a specific roller may have a tendency
to "plug” a fime screen. If such were the case, the merit of the
optimue ink trangfer sstting would probably be outweighed by the
"plugglng” factor. It ssems obvicus, therefore, that additional
study must be performed before broad gereralisations regerding
rollor settlngs can be mads,
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(HAPI®R VII
APPLICATION OF FINDINCS

Although the optimum transfer setting msy not be the sole
solution to the transfer gquestion, it can be used ss a starting
point from which a pressman can work until additional research ie
performed, Knowledgs of the correct roller setting is in itself
not enough. Careful and correct application of the setting is
essontial before the benefits which it is cepable of giving may be
fully realized., Possessing the best rollers and press plus a
knowledge of the best setting are worthless if these factors are
not properly combined., It is here that many of the pressman's
troubles originate, and the application of a simple systematic
procedure might lend a great deal of aid,

It is of prime importance that the pressman start this pro-
cedure by thoroughly examining the press upon which he is working
to make certain that the roller bearings are in top condition, If
it is found that they are worn, they should be replaced. The next
step is a careful examingtion of each roller's meassurements. As has
been mentioned earlier, it is essential that the roller be the same
dismeter over its entire length, thet the core be perfectly straight,
and that the roller be eritically concentric over its entire length,
These areas can be checked easily with a micrometer and by suspsnde
ing the roller between two vee blocks, turning it by hand, and having
the surface in contact with a dial indicator. Readings taken with
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the dial indicator at various points along the roller's length will
indicate its concontricity within 1/1000 of an inch, If a dlal ine
élcator is not accessible, the procedure may be performed on a
light table by suspending the roller between two wvee blocks. An
sccurate steel straight edge can be placed parallel to the axis of
the rollar at the same height sbove the surface as the center of
the roller. This straight edge should then be brought almost into
contact with the roller so that a narrow even band of light is pro-
Jected between the roller and the straight edgs as it is viewed
from gbove. The rollsr may then be roteted and any variation in
the width of the light band will indicate that the roller is either
outepferound, eccentric, or has a bent core. The roller ghould
then be carefully checked with a micrometer to make certain that
it is not tapered,

If the messuresents of all of the rollers have been found
ascceptable, the noxt step in the procedure is the careful positione
ing of the rollers in the press according tc the press mamufacturer's
instructions. This should be done with great care to make csrtain
that the core is not bumped, for bumping could vender it worthless.
With the rollers correctly positioned ir the press, the actual ope
eration of setting mey begin. This should be performed according
to the press mamufacturer's suggestions becauge of variance from
press to press. It should be remembered, however, that the adjuste
ment ghould be camrried cut by working from a light setting toward
the more heavy desired setting. This procedure will prevent damage



to the rcller. The setting should be mossurad by droppiog the
rollape sgeinst the ink plste of the press, 47 it is eguipped sith
one, and then by meesuring the imege loft Ly the vollor os proe
vicusly explained. Tt must be remssbered, however, that the press
uspufacturer mey have censtructed the prees ink plates in exoess of
«918 inches from (he bed. If this is tho case, the difference
batwesn the In: plate and "type high" must be cotpenseted for in
the sotiing.

In the asuthor's cpinion, a better method of cbtaining an
image of the rellor setting is Yo use one of the rollier setting
gavges evaillsbls on the market. Such gauges are cobgtructed of
two {lat plates of slesl sepersted by & sories of wedges. The
wadges make it poesible for the geugs to expend shen one section is
noved while the other is held fimed. The gauge 19 edjusted so that
it will erpand axgctly to type height (918 inch). By slipping
the geuge urder the rollsyr while it ie in position over the bed of
the press, expanding the gauge, leaving it axpended for ssversl
seconds, and then reloasing it, an accurate picture of the rollar
settirg can De taleen. In addition, this device, if lsrge encugh,
will mais 1t possible to check the settings of a mumber of rollers
at the same ilme,

It ie essantisl that & megsuremont be made in at lesst three
places over the lengith of the reller, two within several inches of
the ends of the roller and one in the middle, numu'



these three readings all agree; if they do not, the setting is
incorrect and must be rectified.

It should be obvious that all forms must be made up to type
height, If a form is placed on the press with areas that are bee
low type height, the pressman may lower the rollers in order to be

able to ink them and this obviocusly makes any accurate settings
worthlesgs.

Lo
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APPENDIX A
Specific Gravity Caleulation

Weight
Specific Cravity * ﬂ%

lmot\ntoz‘isoqnaltolcn3

Specific Gravity = Weight of ink
Weight of an egual volums of water

Specific Cravitiss of selected inks:
Process Cyan * 1,09

Process Magenta = 1.17

Halftone Black = 1,10

Bond Black = 1.12



APPENDIX B

Derivation of ink film thickness formula

Weight
Specific Gravity = -ﬁ%

Volums = Area x Thickness

>

Specific Gravity = Weight
Area x Thicknsss

Weight (g)
Area (cm“) x Specific Gravity (g];f

Thicknese (em) =




APPENDIX C

Derivation 9_{ goed formula

Elapsed time on test unit (sec./5 inches) x 2 = sec./foot

60 sec./min. - Peet/Minute
seconds/foot




APPENDIX D
Test Data
Ink Group T
letierpress Process Magenta (Flintex Process Red 15159)
Tempersture 75°F, Relative Humidity L3%
Series 1
Film Thickness .LS Read through Welch light blue filter
Sstting Speed Over Speed Back Form Plate Reading
(in.) (sec.) (sec.) (optical density)

1/8 «10 «10 115

1/8 .25 25 »128

1/8 « 50 50 W152

3/16 10 .10 +150

3/16 .25 25 o155

3/16 + 50 50 <175

/L «10 10 181

l/h 0?5 g 025 0186

I/h -3) 50 .218

?16 0]-0 llo .1”

/16 '25 .25 .ms

/16 «50 «50 o245

3/8 «10 «10 172

3/8 .25 25 178

3/8 +50 50 .185
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Series 2
Film Thickness .80 Read through Welch light blus filter
Settirg Spead Over Speod Baclk Form Plate Reeding
(in.) (ssc.) (sec.) (optical density)
1/8 .10 .10 <253
/8 o25 «25 «335
(3 +50 «50 375
3/ 1(: .10 .10 031'4
3/16 025 . 25 X r5$
3/16 «50 «50 383
.50 .50 | 405
6 +10 «10 370
Zas 2 o5 30
5/16 «50 «50 455
3/8 .10 «10 «328
3/8 25 25 «350

3/8 o0 50 377




Ink Group IX

Letterpress Process Cyan (Flintex Process Blue 25217)

Temperature 75°F,

Film Thickness .20

Relative Humidity L3%

Series 1
Read through Wel

ch blue light filter

Setting Speed Over Speed Back

Form Plate Reading

(in.) (sec.) (sec.) (optical density)
1/8 «10 «10 098
1/6 . 25 025 0120
1/8 D D 126
3/16 +10 10 +110
3/16 .25 .25 125
3/16 .50 .50 135
]ﬂl» 010 .10 ‘ Ol?&
N 25 «25 «133
yh 050 ow -11#5
/16 10 «10 148
2/16 25 25 189
/16 50 o350 192
3/8 010 010 0125
3/8 «25 25 5
3f8 « 50 <50 «150




Series 2
Film Thickness .35 Read through Welch light blue filter
Sett Speed Over Speed Back Form Plate Reading
(in. (sec.) (sec.) (optical deusity)
178 «10 10 <145
1/8 025 025 i 0172
1/6 «50 «50 «185
3/16 .25 025 «195
3/16 « 50 50 «215
/b «10 210 15k
1/ 24 0?5 025 «200
yb .50 50 2220
A6 010 Olo lln
6 #25 .25 «225
/16 50 .50 235
3/8 .10 .10 +160
3/8 .25 25 «205

3/8 .50 .50 .220




50

Ink Group III
letterpress Halftone Black (Flintex H, T. Black CS-225)
Temperature 75°F, Relative Humidity 13%

Series 1
Pilm Thickness 1.15 Read without a filter
Setting Speed Over Speed Back Form Plate Reading
(in.) (sec.) (sec.) (optical density)

1/8 .10 .10 325
1/8 25 .25 1150
1/8 «50 «50 «520
3/15 .10 .10 355
3/16 25 .25 li65
3/16 «50 «50 «550
/L «10 +10 <395
/4 .25 25 «520

.50 «50 «635
5/16 .10 .10 465

.w . 050 '7m
3/8 .10 .10 +530
3/8 25 25 «690

3/8 N 50 «780
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Series 2
Film Thickness 1.35 Read without a filter
Setting Speed Over Speed Back Form Plate R
(in,) (see.) (sec.) {optical demsity)
1/8 10 .10 340
/6 . «28 25 « 500
1/8 50 «50 <595
3/15 «10 «10 .370
3/16 .25 25 520
3/15 <50 o5 «520
1/h <10 <10 L22
1/ 25 .25 «580
1/h «50 «50 « 706
§/16 .10 .10 480
5/16 25 025 « 800
)/16 0% .lf' O7m
3/8 .10 <10 « 500
3/8 25 25 +700

3/8 50 +50 «800
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