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The present invention relates to a method and an ap 
paratus for predetermining settings for keys on the ink 
fountain of a printing press. 
Each ink fountain of a printing press is commonly pro 

vided with a plurality of adjustable keys which are 
spaced along the length of the ink fountain blade and 
which determine the spacing of the portion of the foun 
tain blade adjacent the key from the fountain roll and 
thereby regulate the ink ?ow from the fountain past this 
portion of the fountain blade. These key settings con 
trol the ink density of the printed image and are par 
ticularly important if quality prints are to be obtained, 
especially in multicolor printing presses. 

Heretofore, the ink keys have been initially set by 
guesswork, prints made, the print examined, and then 
the keys adjusted to correct the spacings of the fountain 
blade at those portions of the blade which have been sup 
plying too little or too much ink. It can be appreciated 
that this method or" setting the ink keys is extremely time 
consuming and also wasteful of paper. In both web and 
sheet-fed presses large quantities of material might be run 
through the press before the keys are properly set. In 
multicolor presses, such as four-, ?ve- and six-color 
presses, the problem of setting the ink keys is compounded, 
since the ink fountain for each color must be set and, in 
many instances, the colors in at least parts of the image 
overlap each other so that it is di?icult to determine 
which unit is causing the variance in the ?nal print of the 
printed color from the desired color. The problem is 
further complicated by the fact that the settings of the ink 
keys will vary depending upon the tack value and opacity 
of the ink being used. Inks of the same color, as well as 
of different colors, will have different tack values and 
dilferent opacities, i.e., density. In a multicolor print 
ing press the inks in each printing unit have different 
tack values to prevent the printing units subsequent to 
the first unit from pulling ink printed by the preceding 
printing unit or units from the sheet. While it is possible 
to adjust for variables, such as ink density and tack value, 
by adjusting the ink ?ow as a whole from the fountain, 
this cannot be done until the keys are properly set rela 
tively to each other. 

Certain types of mechanisms and methods have been 
proposed for correcting the settings of ink keys. All 
of these methods and mechanisms, however, depend upon 
analyzing the quality of a print made by the unit and 
then setting the ink fountain keys by guess to correct for 
variations from the desired ink density on the print. 
It can be seen that this method does not eliminate the 
guesswork in the initial setting of the keys and still re 
quires quantities of paper to be used in making the test 
prints to check the settings of the keys originally made by 
guess. Moreover, the known systems have not provided 
information as to the proper settings of the ink fountain 
keys relative to each other so that the keys can be set 
and then the ink ?ow from the fountain varied as a whole, 
as by adjusting the conventional ducting mechanism com 
monly associated with the press, to provide more or less 
ink to adjust for variables effecting the thickness of ink 
?lm required to provide the proper color. 

It is an important object of the present invention to 
provide a new and improved method and an apparatus 
for predetermining the initial setting of an ink key of 

10 

20 

25 

30 

35 

40 

50 

55 

60 

70 

3,1853% 
Patented May 25, 1965 

w r' 

K3 
2 

a printing fountain and to thereby minimize the waste 
of paper or other material being printed due to running 
test sheets, as well as to minimize the time necessary to 
properly set up the press for a run. 

Another object of the present invention is to provide 
a new and improved method and an apparatus for pre 
determining the relative settings of the ink keys of an ink 
fountain controlling the ink ?ow :to corresponding zones 
of a printing cylinder so that the quality of the print can 
thereafter be controlled by an adjustment which effects 
the ink ?ow from each key to the printing cylinder pro 
portionately. 

Still another object of the present invention is to pro 
vide a new and improved method and means for pre 
determining the proper settings for the keys of an ink 
fountain which enable the proper key settings to be de 
termined prior to the making of prints and which can 
be compensated for variations in characters of the inks 
being used and which affect the quantity of ink required to 
provide a given color effect. 

Another object is to provide a new and improved ap 
paratus and method in which the ink key settings are 
obtained by scanning the printing plate for printing the 
image and wherein the settings are adjusted for the 
e?ects of the surface of the printing plate on the read 
1ngs. . 

A still further object of the present invention is to 
provide a new and improved method in which waste 
printed material and setup time is minimized by deter 
mining in advance of the printing operation the relative 
settings for the keys of the ink fountains of the printing 
press. 

In accordance with the present invention, the image to 
be printed is divided into zones which basically correspond 
to the zones in which the ink density would be controlled 
by a single key. These Zones are then scanned to de 
termine the image density of the zones. The measure— 
ment of the image density is then used to preset the ink 
fountain keys so that the keys will be set properly relative 
to each other and so that further adjustment can be made 
by adjusting ducting mechanism associated with the foun 
tain or by adjusting other ink flow control devices which 
affect all zones proportionately. Preferably, however, the 
scanning apparatus includes means for compensating for 
variables, such as ink density, tack value, etc. 

Further objects and advantages of the present inven 
tion will be apparent from the following detailed descrip 
tion thereof with reference to the accompanying draw 
ings, forming a part of the present speci?cation and in 
which: 
FIG. 1 is a schematic showing of a lithographic press 

embodying the present invention; 
FIG. 2 is an enlarged cross section of the ink fountain 

shown in the press in FIG. 1; 
FIG. 3 is a side elevational view of the ink fountain 

of FIG. 2; 
FIG. 4 is a schematic showing of the blanket and im 

pression cylinders of a lithographic press; 
FIG. 5 is an illustration of an image to be printed; 
FIG. 6 is a perspective view of a scanning apparatus for 

scanning the image of FIG. 5; 7 
FIG. 7 is a schematic drawing showing the scanning 

apparatus and associated circuitry for measuring image 
density of the image being scanned; 
FIG. 8 is a diagrammatic showing of a printing counter; 
FIG. 9 is a block diagram showing a circuit dilferent 

from the circuit of FIG. 5 which could be used with the 
scanning apparatus; and 
FIG. 10 is a diagrammatic showing of a system for 

automatically setting the ink keys of an ink fountain di 
rectly from the scanning apparatus. 

Referring to the drawings, a sheet-fed lithographic press 
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of conventional type is shown schematically in FIG. 1 
and comprises a plate cylinder 1, a blanket cylinder 2, 
and an impression cylinder 3. The plate cylinder is 
inked by a conventional inker 4 comprising an ink foun 
tain 10,‘ an adjustable ducting mechanism 5 including a 
duct roll 6, and a plurality of ink transfer and vibrating 
rolls 7a, 7b between the ducting mechanism 5 and the 
plate cylinder. 1. ' y 

The ink fountain 10 includes a fountain roll 11 which 
rotates in the ink fountain to form an ink ?lm thereon. 
The duct roll 6 is reciprocated between a position in en 
gagement with the fountain roll 11 and a position in en 
gagement with one of the vibrating rolls 7!). During the 
portion of the cycle that the duct roll 6 is in engagement 
with the fountain roll 11, the latter is rotated an angular 
amount determined by the setting of an adjustable mask 
8 of a pawl and ratchet drive 9 for the fountain roll. 
The extent of rotation of the fountain roll while in en 
gagement with the duct roll determines, for a given ?lm 
thickness on the fountain roll, the amount of ink trans 
ferred from the fountain roll to the duct roll and, in 
turn, the amount of ink transferred to the plate cylinder. 
The ducting mechanism and adjustable pawl and ratchet 
mechanism are well known to those skilled in the art and 
will not be described in further detail. 
The ink fountain 10 is shown in cross section in FIG. 2, 

and as shown therein comprises the fountain roll 11 which 
is adapted to rotate in the fountain and a fountain 
blade 12 which forms the bottom of the ink reservoir 
and which is adjustable toward and away from the foun 
tain roll 11 to vary the ink ?ow from the fountain and 
control the ink ?lm thickness on the fountain roll. The 
‘fountain blade 12 extends the length of the fountain roll 
11 and a plurality of ink keys in the form of screws 14,. 
15, 16, 17, 18, 19 and 20 are adapted to engage the 
underside of the fountain blade 12 to determine its spac 
ing from the fountain roll. The screw keys are spaced 
along thelength of the fountain blade and thread through 
a supporting Wall 21 of the fountain to engage their 
inner ends with the underside of the fountain blade 12.‘ 
The blade. 12 is resilient and is'urged into engagement 
with the inner ends of the screw keys. The outer ends 
of the screw keys 14-20 are each provided with a head 
or knob 22 which is graduated with graduations 22a to 
indicate the angular position of the screw key. In the 
illustrated ink fountain, one full revolution 'of a screw' 
key constitutes the normal full range adjustment of the 
screw key tov adjust the key from a position where the 
screw key urges the fountain blade 12 into engagement 
with the ink roll 11 to a wide open position. 
The ink thickness on various circumferential zones of 

the fountain roll is determined by the settings of the keys 
1440. The settings of the ink keys determine the density. 
of the ink in respective circumferential zones on the 
fountain roll, these zones being designated by the refer 
ence numerals 14a, 15a, 16a, etc., and on the image por 
tions of the corresponding circumferential zones on the‘ 
printing cylinder, the blanket cylinder in the illustrated 
press, so that if ‘an ink key is varied, the density of the 
ink on the image portionsof a corresponding circumferen 
tial zone of the printing cylinder and, in turn, on a 
corresponding longitudinal zone 'of the printed image, 
would be changed. The blanket cylinder is shown as 
havingrseven zones, the ink density which is controlled 
by the seven fountain keys andthese zones have been 
given the reference numerals 14b, 15b, 165, etc. 
over, the plate cylinder 1 has corresponding zones and 
these have been given the reference numbers 140, 150, 
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16c, etc., and the printed images can also be divided into ‘ 
approximate longitudinal ink key zones in which the 
density of the ink in the zone is determined by the set 
tings of corresponding ones of the ink keys 1440. / 

In accordance with the method of the present inven 
tion, an image to be printed by a printing unit embodying 
the ink fountain 10 is scanned to determine the settings 

70 

of the ink keys 14-29. The image scanned may be an 
original copy, a transparency ?at, a printing plate, or 
similar images corresponding to that to be printed. A 
printing plate carrying the image to be scanned is il 
lustrated in FIG. 5 and is divided into seven zones 14d, 
15a’, 16a’, etc., and each zone corresponds to that por 
tion of the image whose ink density is controlled by 
the key in the ink fountain which has the same refer 
ence numeral as the, zone without the “d” applied thereto. 
To determine the proper setting of the ink key 14, the 
zone 14d is scanned to determine the image density of 
the zone by directing light thereon and measuring the 
average or accumulative intensity of light re?ected by 
the zone. The ink key 14 is then set to a position corre 
sponding to the magnitude of the image density of zone 
14b. Similarly, the zone 15d is scanned to determine 
the image density by measuring the average or accumula 
tive intensity of the light reflected and the measurement 
used to set the key 15, etc. While it has been stated 
that re?ected light is used to determine the settings of 
the ink keys, it will be appreciated by those skilied in 
the art that the re?ected light is merely an indication of 
image density and other methods for determining the 
image density might be used. For example, in multi 
color printing, it is common to make color separation 
negatives preparatory to making the printing plate. Such 
a color separation negative could be scanned by trans~ 
mitting light through the image and the average or total 
amount of light transmitted by the zone of the image 
corresponding to the ink key determined,_and this average 
used as an indication of image density and the ink key 
set in accordance therewith. 

In the preferred embodiment, the printing plate to be 
mounted on the plate cylinder is scanned and the image 
shown in FIG. 5 is on the plate to be used to print the 
image. 
An apparatus for scanning the image to be printed is 

shown in FIGS. 6 and 7. In the illustrated apparatus, 
a reading head is adapted to scan, i.e. read, the image 
corresponding to the image to be printed. The scanning 
head embodied in the illustrated apparatus is not large 
enough to scan the entire zone of an image corresponding 
to an inking zone for a particular ink key with the head 
and image stationary and, therefore, it is necessary to 
effect relative movement of the scanning head and the 
image to enable the scanning head to read the entire 
image. The apparatus includes a rotatable cylinder 25 
on which a sheet or plate carrying the image to be printed 
is mounted to be scanned. Preferably, the cylinder has 
conventional clamping means 27 for clamping a printing 
plate for the image to the cylinder. The cylinder 25 is 
adapted to be rotated by a motor 26 controlled by a switch 
29. A scanning head 28 is supported adjacent the ro~ 
tating cylinder 25 and is mounted on a lead screw 30 
which extends the length of the cylinder 25 and is driven 
by a reversible motor 31 to move the scanning head 28 
along the cylinder. The lead screw 39 is driven from the 
motor 31 through an electric clutch 32, the motor being 
controlled by a three-position switch 33. 
The scanning head 28 includes a lamp 36 (see FIG. 7) 

fromgwhich light rays are directed onto the image on the 
cylinder 25 as the latter is rotated and the reflected light 
rays are picked up by the scanning ‘head 28 and transmitted 
to a photocell pickup 37 so that the output of the photo 
cell pickup 3'7, which is a varying DC. output, is a func 
tion of the light re?ected from the image on the rotating 
cylinder 25. The scanning headZS extends approximate 
ly the width of a zone controlled by an ink key and the 
head is moved in a step-wise manner. along the cylinder 
to successively, scan the zones 14d, 15d, 16d, etc., in a 
manner described in more detail hereinafter. ' 

In certain types of scanning. units, the output may be 
A.C. instead of D.C. and it is obvious to those skilled 
in the art that AC. can be converted to DC by merely 
rectifying the output of such a scanning head. 
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The light reaching the pickup 37 will vary in accord 
ance with the density of the image being scanned. The 
variation in light and the output of the photocell will not, 
however, be a linear function of image density. For 
practical purposes, the variation in the output of the pho 
tocell unit 37 with image density can be considered to be 
a log function of image density. 
The output of the photocell pickup unit 37 is applied to 

a ?ltering circuit 46 to average the varying signal from 
the pickup unit 37. The output from the ?ltering circuit 
40 is, then, a DC. current having a magnitude which in 
dicates the average image density of the image zone being 
scanned. The output from the ?ltering circuit is then 
applied to a nonlinear circuit 41 which may be a log cir 
cuit to convert the input to the circuit to a substantially 
linear output for variations in image density. The out 
put of the log circuit is inverted by an inverter I and ap 
pears across a resistance 43 connected across the output 
of the inverter and also across the input of a variable gain 
ampli?er 44. 
The inverter I is used, since a high intensity of re?ected 

light indicates a low image density and, therefore, a high 
level output from the photocell unit indicates that a small 
amount of ink is required, while a low level output indi 
cates a greater image density and that a larger amount of 
ink is required. When an inverter is used, a low level at 
the output of the inverter indicates minimum or no image 
and a high level represents a dense image. Preferably, 
the output signal from the inverter 1 is bucked against a 
biasing potential applied by a source of potential, indi 
cated for the sake of simplicity as a battery 45, which is 
connected in series with a variable resistor 46 across the 
resistance 43 in bucking relationship to the signal from 
the inverter 1. The variable voltage obtained by varying 
resistor 46 provides a zero adjusting or biasing circuit for 
the variable gain ampli?er 44. The circuit including the 
resistor 46 and the variable gain ampli?er 44 constitutes 
adjustable means for controlling the signal from the in 
verter I and, in turn, from the scanning head 28. 
The output of the ampli?er 44 is connected to drive a 

motor 47 which rotates at a rate determined by the mag 
nitude of the output voltage from the ampli?er 44. For 
a given time period, the total angular rotation of the DC 
motor will be an indication of the magnitude of the ouput 
signal from the photocell pickup unit 37 and, in turn, an 
indication of the average image density for the portion 
of the image being scanned during the given period. The 
rotation of the DC. motor is preferably converted to a 
digital signal by an analogue-to'digital converter 48; al 
though the shaft rotation could be measured by any suit- -' 
able means. The analogue-to-digital converter 48 may 
be a chopper wheel which provides a pulse train hav 
ing a pulse therein for each predetermined increment of 
movement of the DC. motor shaft. The pulse train from 
the converter 48 is applied through a gate 4-9 to the input 
of a printing counter 54? adapted to print out the count 
registered therein onto a tape 51. 

FIG. 8 illustrates a speci?c form of a printing counter 
which may be used. The printing counter in FIG. 8 com 
prises a count coil 52 which is pulsed to add a count of 
one to the counter, a print coil 53 which, when energized, 
elfects a printing out of the number registered in the 
counter, and a reset coil 54 which is operable to eifect 
a resetting of the counter to zero. In the counter, a 
printing wheel 56 is stepped one step each time a pulse is 
applied to the count coil 52. When the count coil 52 is 
energized, a bellcrank lever 57 is moved in a clockwise 
direction about its pivot, as the latter is viewed in FIG. 8, 
against the bias of a spring 58 to cock an indexing pawl 
6%) adapted to cooperate with an index wheel 61 connected 
to drive the print wheel 56. When the count coil is de 
energized, the spring 58 pushes the pawl and indexes the 
wheels 61, 56. Each time the count coil 52 is pulsed, the 
index wheel 61 is stepped one step by the indexing pawl 
60 and the printing wheel 56 indexed one position. The 
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indexing pawl 60 indexes the index wheel 61 and the 
print wheel 56 in a clockwise direction, as viewed in 
FIG. 8, and moves the wheels against the action of a tor 
sion spring 62 which tends to move the wheels counter 
clockwise to their zero position. The torsion spring is 
prevented from moving the wheels by a locking pawl 63 of 
the conventional type. When the printing wheel 56 is 
to be reset to zero, the reset solenoid 54 is energized and 
the energization of the solenoid 54 causes movement of 
a reset rod 64 having pins 65, 66, respectively received in 
slots in the indexing pawl 65? and locking pawl 63. When 
the rod 64 is moved toward the reset coil 54 in response 
to the energization of the coil, it eifects movement of the 
indexing pawl 64} and the locking pawl 63 away from the 
indexing wheel 61 to allow the torsion spring to return 
the printing wheel 56 and the indexing wheel 61 to zero. 
‘When the wheel is in its zero position, a stop 67 on the 
print wheel 56 engages a ?xed abutment 58 to limit fur 
ther movement of the print wheel in a counterclockwise 
direction. Similarly, the abutment 68 will limit the move 
ment of the wheel in a counting direction to its maximum 
count, which is 19 in the illustrated counter. 
The printing wheel 56 carries printing type 69 on its 

periphery and in the illustrated embodiment, twenty num 
bers, G to 19, are equally spaced about the circumference 
‘of the printing wheel 5%. When the printing wheel is at 
its zero position, the zero type is opposite to a hammer 
68 which can be driven toward the type at the position by 
energizing the print coil 53. The tape 51 and a ribbon 
72 are disposed between the hammer and the circumfer 
ence of the wheel so that when the coil 53 is energized and 
the hammer moves against the printing type opposite the 
hammer, the type will print the digit carried thereby on 
to the tape 51 to indicate the setting of the wheel, As 
the wheel 56 is stepped, the digits are moved in sequence 
to the print station so that the number opposite to the 
hammer is the count registered by the counter and it can 
the printed onto the tape by energizing the print coil. 

Immediately after the hammer operates, the tape 51 
is stepped by any suitable indexing means, not shown, to 
position the tape for the next read-out. 
The particular apparatus or method used to total the 

pulses from the analogne-to-digital converter and to pro 
vide a record of the total pulses at a certain time does 
not, per se, form a part of the present invention, and 
many commercially available devices can be used. For 
example, the pulses could be totalized in a counter and 
the counter read out by a tape punch which punches a tape 
in accordance with the number set in the counter. 
When an image is to be scanned, it is mounted on the 

cylinder 25 and the motor 26 started so as to rotate the 
cylinder. The motor 31 is then operated to move the 
scanning head longitudinally of the cylinder 25 in a step 
wise manner. Initially the scanning head is disposed 
opposite to the zone 14d of the image on the cylinder 25. 
When the motor 31 is started, the head will remain in this 
position until a switch 81 is operated to effect energiza 
tion of the electric clutch 32. The switch 31 is actuated 
by a switch-operating cam 82' driven from the output 
shaft of the motor 31 through reduction gearing 83. 
When the scanning head 28 is in its position opposite to 
the zone 14a‘ when the motor is started, the cam 82 must 
rotate one-half a revolution before it operates the switch 
81 and during this time, the cylinder 25 is being rotated 
past the scanning head and an output signal indicative of 
image density appears at the output of the ?ltering circuit 
49. Initially the switch actuator for the switch 81 rides 
on the cam 82 at the start of a high part‘ which extends 
for an angular distance of 180°. Therefore, the switch 
31 is held closed for the initial 180° rotation of the cam 
and when this is accomplished, the switch 31 rides off the 
high part of the cam 82 and is operated to its non-actuated 
condition. in its actuated condition, the switch 81 has 
contacts 831a which are closed to condition the gate 49 to 
pass pulses from the analogue-to-digital converter. These 



'3, issues 
7 

contacts S111 are opened when the switch actuator rides 
off the high part of the campSZ and, in addition, contacts 
‘811) of the switch are closed.' The contacts 8112 are in a 
series circuit for energizing the clutch 32 and when closed, 
effect engagement of the clutch 32 to rotate the lead 
screw 36 ‘from the motor 31 and move the scanning head 
28 to the following zone. The pitch of the lead screw and 
the gearing 83 are related so that when the scanning head 
28 is disposed in the center of the following zone, the 
switch 81 will again be actuated to de-energize the clutch 
32 and condition the gate 49. This sequence of operation 
is repeated until the scanning head 28 has stepped the 
length of the cylinder 25, at which time it operates a 
limit switch 84. The switch 84 is disposed so that it is 
actuated by movement of the scanning head from its 
seventh zone scanning position so that the scanning con 
trol for the seventh zone is accurately controlled by the 
switch 81. ' 

The gate 49 is maintained open ‘to pulses for a predeter 
mined time at each zone since the ‘motor 31 is a constant 
speed motor. Preferably, the cylinder rotates ten or more 
times during the scanning period and the faster the rota 
tion, the easier it is to obtain an average signal from the ?l 
tering circuit. The motor 47 rotates at a speed dependent 
upon the output signal from the ?ltering circuit 49 and this, 
in turn, determines the number of pulses which are 
counted by the counter during the time that the gate 49 is 
conditioned to pass pulses. 
180°, the gate 49 is closed and the clutch 32 energize-d 
to step the scanning head 28 to the next zone. When the 
switch 81 is operated to open contacts 81a, the potential 
applied to condition the gate 49 goes from its high level 
to its low level and this negative-going signal is differenti~ 
ated by a circuit 90 and a pulse derived which is used 
to energize the print coil 53. The pulse is also applied 
to the stable stage of a one-shot multivibrator 91 for con 
trolling the energization of the reset coil '54. The output 
of the differentiating circuit 90 triggers themonostable 
multivibrator 91 to its monostable state to energize the 
reset coil 54 and the delay in the return time of the mono 
stable multivibrator 91~is such as to enable the spring 62 
to reset the count wheel 56. It will be noted that‘the 
triggering time for the monostable multivibrator 91 should 
be such to assure that the print coil 53 has operated prior 
to energizing the reset coil 54 and if additional delay is 
needed, additional delay means may be provided between 
the differentiating circuit 90 and the multivibrator 91. 

Since the printing counter 50 counts the number of 
pulses in a given time period, it will be appreciated that 
the count in the counter is a measurement of the frequency 
of the pulse train from the converter 43. 

In the illustrated embodiment, the count Wheel56 has 
a maximum capacity of nineteen and since the signal from 
the pickup unit 37 has been inverted, a count of 19 indi 
cates that a large ink fountain opening should be used. 
The digits on the count wheel 56 in the system can be cali 
brated so that each count represents 0.001 or 0.0015 of 
an inch adjustment in the ink fountain. If each count 
represents .0015 inch adjustment, a count of 18 would 
indicate that the ink fountain key should be set to provide 
a spacing of .027” between the fountain blade and the. 

When the cam 82 is rotated ' 
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fountain roll at the point controlled by the ink fountain . 
key. Similarly, a count of 1 would inidcate that the 
spacing between the blade and the fountain roll for the 
corresponding key should be .0015”. The keys 14-20 
may be calibrated so that one revolution of the key will 
effect a change in the opening of the ink fountain blade 
from 0 to .0285 and, consequentlygthe graduations on 
the keys will correspond to the numbers printed out on 
the tape by the printing wheel 55. 

Preferably, the tape 51 is indexed after each printing 1 
operation a distance corresponding to the spacing between 
each adjacent ink ‘key 144%. With this spacing, after 
the tape is printed, it can be placed above the keysQas 
shown in dot-dash lines in ,EIG.'3, with each digit above 
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the corresponding key so that an operator of the press 
can readily determine which of the keys to set in accord 
ance with the digits on the tape. 

It will be apparent to those skilled in the art that the 
pulse train from the analogue-to-digital converter in the 
example given could have two pulses for each thousandths 
of an inch adjustment, or any other selected number. If 
two pulses were used, the index wheel 61 would be pro 
vided with twice the number of indexing teeth and print 
ing type, and the keys would be calibrated with twice the 
number of settings or the number value of each of the 
nineteen settings present shown on the ink keys would be 
doubled. 

In the described system, the resistor 46 for varying the 
biasing potential for the variable gain ampli?er 44 can be 
adjusted to accommodate the light re?ecting characteris 
tics of material on which the image being scanned is 
formed. For example, for nonimage areas, the output 
from the scanning head 28 is equivalent to a zero setting 
for the ink fountain and this output will depend on the 
surface characteristics of the nonimage areas to adjust for 
the surface characteristics. The variable resistor 46 is 
adjusted so that the signal level from the inverter I for 
nonimage areas of the print being scanned, is bucked out 
by the reference or biasing potential 45 so that the input 
to the variable gain ampli?er is zero. After the zero set 
ting is adjusted, the variable gain ampli?er is adjusted so 
that the output from the log circuit 41 for the most dense 
image areas will produce a count which corresponds to 
the maximum size fountain setting required ‘for the par 
ticular ink to produce the image of the maximum density. 

Inks used in printing presses have various tack values 
which. are an indication of the flow characteristics and 
the viscosity of the ink. »Moreover, the inks also vary 
in density so that the amount of ink required will depend 
in part upon the density of the ink. While the tack values 
do not actually change the amount of ink required for ef 
fecting a given print, inks of different tack values will re 
quire different adjustments of'the ink fountain to provide 
a given quantity of ink. For one ink, say, a low tack value 
or high density ink, the fountain setting required to pro 
duce an image of maximum density might be 10, while 
for a higher tack value ink or a low density ink, the value ‘ 
might be 20. The gain of the variable gain ampli?er is 
adjusted so that for the input from the inverter circuit 
which corresponds to the mam'rnum image density, the 
output of the ampli?er 44- eifects rotation of the motor 47‘ 
at the rate necessary to produce 10 counts in the case of 
the ?rst-mentioned ink and 20 counts in the case of the 
second-mentioned ink. As is well understood by those 
skilled in the art, a variable gain ampli?er is one whose 
output is proportional to its input by a proportionality 
factor k, the factor k being known in the art as the gain 
of the ampli?er. The k of a variable gain ampli?er can 
be varied to adjust the proportionality of the output to 
the input. 
When the image to be scanned by the scanning head 28 

is on the plate which is to be used to print the image, the 
amount of light, and in turn the zero adjustment for the 
ampli?er 44, will depend upon the surface characteristics 
of the plate surface and the manner in which they re?ect 
the re?ectivity of the light. To provide‘ a convenient 
method for setting the resistor 46 and the variable gain 
ampli?er 44, the image on the cylinder 25 is inked with 
a black ink and the plate is provided with segments which 
correspond to image and nonimage areas. These seg 
ments are shown in FIG. 5 and are designated by the 
reference numerals 1.05, 106, with the segment 105 being 
the nonimage segment and the segment 105 being a seg 
ment of maximum image density. These control seg 
ments are the Width and height of the image or scanning 
head 28 and when the plate is mounted on the, cylinder 25, 
the cylinder 25 is rotated and stopped in a position where 
the nonimage section is disposed opposite to the scanning 
head and the biasing resistor46 adjusted to provide zero 
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input to the variable gain ampli?er 44. After the varia 
le gain ampli?er 44 has thus been adjusted, the cylinder 

25 is rotated to dispose the control segment 1% opposite 
to the scanning head. The control segment 1% has been 
inked to represent the maximum density and the level of 
light therefrom indicates the maximum output signal from 
the log circuit 41. The variable gain ampli?er is new 
adjusted to provide a reading which corresponds to the 
fountain opening for producing the maximum density 
image for the particular ink to be used. This factor may 
be considered as constant for a particular ink. After the 
biasing circuit for the ampli?er 44 and the gain at the 
ampli?er 44 have been set in the manner described, then 
the zones 14d, 15d, etc., are scanned in sequence by the 
scanning head 23, as described above. 
Inasmuch as the gap in the cylinders constitutes non 

image areas and since the scanning head 23 is taking an 
average of the entire circumferential zone on the cylinder 
25 including the gap area, it is necessary to provide some 
means for compensating the signal for the gap. To this 
end, the cylinder 25 is preferably provided with a remov 
able sheet 1&8 of metal which may be set over a gap 
therein corresponding to a gap of the plate cylinder. The 
sheet corresponds in surface characteristics to the metal 
of the plate so that the light re?ected from this sheet of 
metal will correspond to nonimage areas of the plate. 
Even if the image being scanned is not on a printing 

plate, the surface which carries the image will atiect the 
light and adjustment of the variable resistor 46 to provide 
a Zero reading for a nonimage area should be made. 
While the present invention may be used to determi .e 

the setting of each key, a most important advantage of the 
invention lies in the fact that the keys will be properly 
set relative to each other. Once this is true, adjustment 
for tack value and ink density can be made by adjusting 
the conventional ink ?ow adjustment for the press, for 
example, the ducting mechanism 5, which affects the flow 
to each image zone proportionately. Consequently, the 
present invention has considerable value, even though the 
settings are not compensated for or are not accurately 
compensated for tack value provided the range of adjust 
ment of the inker is sufficient. 

After the image has been scanned, the motor 31 is 
reversed by operating control switch 33 to return the 
scanning head. The operation of switch 33 also effects 
the throwing of a switch device 92 (shown schematically 
in FIG. 7) which renders the contacts of switch 81 in 
effective and completes a circuit to clutch 32. ‘When the 
scanning head is returned to its position opposite to zone 
14d, a limit switch, not shown, is actuated to de-energize 
the motor and clutch 32. 

It will be understood by those skilled in the art that 
the particular type of analogue-to-digital converter which 
is used to convert the average electrical signal derived 
from the log circuit 41 to a pulse train does not, per se, 
form a part of the present invention and that other suit 
able means can be used. For example, FIG. 9 schemati 
cally illustrates a system wherein the output of the am~ 
pli?er 44 is applied to a pulse generator 93 which gen 
erates pulses at a frequency dependent upon the magnitude 
of the input signal. Such a pulse generator is shown and 
described in United States Patent No. 2,922,940 to Harry 
W. Mergler. The output of the pulse generator is applied 
through a gate 96'.» to a scaler 95 and then to a printing 
counter 96, or other mechanism or means for totaling the 
pulses and providing a read-out. By using the scaler 95, 
a higher frequency of pulses can be generated in the pulse 
generator 93 for a given input signal and the pulses then 
scaled in the sealer 95 to provide the desired number of 
pulses for a given input voltage to the pulse generator 93. 
It will be understood, of course, that the sealer 95 need 
not be used and that if the pulse generator issues one pulse 
for an input voltage indicating a thousandths inch adjust 
ment, by way of example, the pulse could be applied di 
rectly to the printing counter 96. The gate 94 is con 
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1% 
trolled in the same manner as the gate 49 of the ?rst 
described embodiment by suitable gate control circuitry. 

In the described embodiment, the scanning head is 
moved along the cylinder 25 in a stepwise manner. It 
will be appreciated by those skilled in the art that the 
scanning head could be moved continuously along the 
cylinder 25 and the signal received from the scanning 
head integrated to provide an indication of the image 
density of the zone. In this case, the counter would ac 
cumulate counts as the scanning head moves across the 
zone and the count would be read out when the scanning 
head reached the end of the zone and prior to its moving 
across the following zone. It will be recognized by those 
skilled in the art that the total count is a function ‘of the 
average image density of the zone and could be used in 
the same manner as the average light signal evolved from 
rotating the cylinder 25 past the scanning head 28 while 
it is in a stationary position. 

In the invention as thus far described, the press oper 
ator manually sets the ink keys. As illustrated in FIG. 
10, each ink key can be provided with an individual step 
ping mechanism indicated by the reference numeral Mill. 
The stepping mechanism 1% can be substantially the 
same as that shown in FIG. 7 without the printing wheel, 
and the screw key may be slidably keyed to the index 
wheel to provide for axial movement of the key. The 
output of the gate 159 when the scanning head is scanning 
the zone 14d, can be applied directly to the stepping mech 
anism 1% for the screw key 14 through a distributor 192. 
The distributor 1&2 is adapted to distribute the pulse trains 
to the proper key and such distributors are well known 
in the art. For example, the pulse train from the gate 49 
may he stepped from an output 163 to an output 103a and 
then to an output 163?), etc., by applying stepping pulses 
to a connection 167 to the distributor 192. The signal 
on the connection 197 may be derived from the differ 
entiating network 9%, inasmuch as the stepping mecha 
nisms for the key do not require a printing coil, and the 
signal used in the ?rst embodiment to effect a printing of 
the number is now used to etlect a stepping of the dis— 
tributor, so that the pulse train applied to the distributor 
M2 is stepped from one output connection to the other. 
It is understood that each of the output connections is 
connected to a corresponding stepping mechanism for a 
respective one of the ink keys. 

It can now be seen that the present invention provides a 
method wherein the settings for the ink control devices, 
e.g., ink keys, of a printing machine are determined be 
fore printing actually is started by measuring the over-all 
image density in the zone of the image whose ink density 
in the printed image will be controlled by the particular 
ink control device and setting the ink control device in 
accordance with this measurement before starting press 
operation. The ink control devices are provided with lin 
ear graduations and while the image is scanned photo 
electrically to provide a signal which varies nonlinearly 
with respect to the image density, the signal is converted 
to vary linearly therewith so that the average ink density 
reading is provided which can be made to correspond to 
the settings on the control devices so that the operator 
need not make an interpolation of the reading from the 
scanning mechanism in order to be able to set the ink con 
trol devices. Moreover, in its more re?ned form, the pres 
ent invention provides a mechanism which can be used 
to set the ink control devices without the intervention of 
an operator. By using the present invention, setup time 
for a printing press can be minimized and the running of 
waste test prints also held to a minimum or substantially 
eliminated to thereby save the cost of the materials upon 
which the prints are made, as well as the time consumed 
in running the prints. 

While embodiments of the present invention have 
been described in considerable detail, it is hereby my in 
tention to cover all constructions, modifications, and ar 
rangements which fall within the ability of those skilled 
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in the art and within the spirit and scope of the present 
invention. 
Having described my invention, what I claim is: 
1. The method of presetting a plurality of ink control 

devices for controlling the ?ow of ink to respective cir 
cumferential zones on a printing cylinder of a printing 
press to control the density of ink in corresponding image 
zones on an image to be printed comprising the steps of 
optically scanning an image corresponding to the image 
to be printed by zones which correspond to said image 
zones to provide an electrical signal corresponding to each 
zone of the image to be printed by one of said cylinder 
zones with the magnitude of the signals being a function 
of the image density of the corresponding image zone, 
and adjusting each of the ink control devices to control 
the ink how to the zone of the printing cylinder con 
trolled thereby in accordance with the magnitude of the 
electrical signal for the corresponding image zone. 

2. The method as de?ned in claim 1 and further com 
prising the step of compensating said signals for the track 
value of the ink to be used. 

3. The method as de?ned in claim 1 wherein the signal 
for each zone'is derived by rapidly moving an optical scan 
ning head and the image zone relative to each other. 

4. The method of setting a plurality of ink control de 
vices for controlling the amount of ink applied to respec~ 
tive circumferential zones of a printing cylinder for print 
ing an image which comprises the steps of photoelectri: 
cally obtaining for each zone a measurement of the image 
density throughout the length of the zone by optically 
scanning the corresponding zone of an image correspond 
ing to the image to be printed to determine the image 
density in the zone, and pre-adjusting the ink control de 
vices to provide an ink ?ow in accordance with the mag 
nitude of the image density for the corresponding zone. 

5. The method of predetermining the settings of a plu 
rality of ink control devices which control the amount of 
ink applied to respective circumferential zones of a print 
ing cylinder for printing an image which comprises the 
steps of providing an image corresponding to the image 
to be printed and photoelcctrically scanning zones of the 
image which correspond to the circumferential zones in 
which the image density is controlled by respective ones of 
said ink control devices and establishing respective elec 
trical signals for each zone, each of which signals has a 
magnitude that is a function of the ink density for the 
zone, analyzing the magnitudes of said signals and pre 
paring a record of the magnitudes of the said signals read 
ing directly in settings for said control devices. 

6. The method as de?ned in claim 5 wherein said elec— 
trical signals are compensated for the tack value of the 
ink to be applied by the cylinder by increasing or de 
creasing the magnitude of the signals for a given'image 
density. 

7. The method as de?ned in claim 5 wherein the mag 
nitude of said signals is increased or decreased to com 
pensate for the e?cct which the material on which the 
scanned image is formed has on the zero or nonimage. 
area readings. 

8. The method of pro-adjusting an ink control device 
for controlling the amount of ink applied to 'a respective 
circumferential zone of a printing cylinder which com 

' prises the steps of disposing an image corresponding to 
the image to be printed by the zone in a light beam and 
measuring light received from the. image to provide an. 
electricm signal indicative of ‘the ink density of the image, 
relatively moving the image with respect to the light beam 
to scan the length of the image in the zone thereof corre 

1 spending to the circumferential zone of the printing cylin 
der and providing an electrical signal which varies with 
the image density of the zone being scanned, averaging 
the electrical signal to provide an output signal having 
a magnitude which is a function of the ink density of the 
zone, determiningrthe magnitude of the output signal and 
preparing a permanent record of said settings in terms 

it of the settings of said control device for producing the 

, , l2 . . 

corresponding image density and setting the ink control 
device in accordance therewith. 

9. The method as de?ned in claim 8 wherein the out 
, put signal is increased or decreased to compensate for 
5 the tack value of the ink. 

10. The method as de?ned in claim 8 wherein said out 
put electrical signal is converted to a pulse train and the 
frequency of the pulse train measured to determine the 
magnitude of the electrical signal. 

11. The method as de?ned in claim 8 wherein the mag 
nitude of said signals is increased or decreased to com 
pensate for the effect which the material on which the 
scanned image is formed has on the zero or nonimage area 
readings. 

12. In an apparatus for determining the setting for an 
ink control device for controlling the ink applied by a 
printing cylinder, means for measuring the average light 
absorbing chmacteristics of an image to be printed which 
comprises means for subjecting an image corresponding 
to the image to be printed to light and photoelectric means 
for measuring light received from said image and a scan 
ning head limiting the area of the image to which said 
photoelectric means is responsive and means for relatively 
moving the image and head to repeatedly scan the length 
of at least a portion of the image, said photoelectric 
means having an output which varies nonlinearly with the 
light absorbing characteristics of the image being scanned, 
circuit means for summing the variations in the output 
of said photoelectric means and providing an electrical 
signal having a magnitude which is a function of the 
average light absorbing characteristics of said image, said 
circuit means including nonlinear circuit means for ren 
dering said electrical signal substantially linear relative 
to the variation in the density of said image in response 
to said nonlinear variation of said photoelectric means, 
means for adjusting the proportionality of said signal to 
the output of said photoelectric means for compensating 
for the tack value of the ink to be used, and means for 
indicating the magnitude of said electrical signal. 

13. The method of determining the settings for printing 
. press ink control devices for controlling ink flow to cor 
responding zones of the printed image, comprising the 
steps of providing a member carrying an image corre 
sponding to the image to be printed and including a non 
image portion on the member, optically scanning the non 
image portion to determine the light affecting character 
istics of the member and to provide a zero signal level 
for nonimage portions, scanning the image by zones cor 
responding to the zones of the printed image wherein 
the ink density is controlled by respective ones of said 
ink control devices and deriving signals having magnitudes 
related to said zero signal according to the image densi 
ties of the zones, and setting each of said ink control 
devices in accordance with the magnitude of the signal 
from the corresponding zone. 

14. The method of determining the settings for printing 
press ink control devices for controlling ink ?ow to cor 
responding zones of the printed image comprising the 
steps of providing a member carrying an image corre 
sponding to the image to be printed and including a non 
image portion, optically scanning the nonimage portion 
to determine the light affecting characteristics of the mem 
her and to provide a zero signal level for nonimage por 
tions, scanning the image by zones corresponding to the 
zones of the printed image wherein the ink density is 
controlled by respective ones of said ink control devices 
and deriving signals having magnitudes related to said zero 
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signal according to the image densities of the zones, in- - 
creasing or decreasing said signals to adjust for flow and 
density characteristics of the ink to be used, and setting 
‘each of said ink control devices in accordance with the 
adjusted signal for each zone. ' 

15. The method as de?ned in claim 13 wherein said 
member is provided with an image portion of maximum 

75 image density and this portion is scanned and the magni 
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tude of the signal therefrom adjusted to correspond to 
a constant for the ink to be used which is determined 
by the ?ow and density characteristics of the ink and 
adjusting the level of the signals from said zones propor 
tionately. 

16. The method of predetermining the settings vof ink 
fountain keys of a printing press which comprises provid~ 
ing a printing plate having the image to be printed thereon, 
inking the plate, relatively moving the plate and ‘an optical 
scanning head to scan the image by zones corresponding 
to the Zones of the image in which the ink is controlled 
by a respective one of said keys, and deriving a signal 
for each zone indicative of image density in the zone, and 
setting said keys in accordance with said signals. 

17. The method as de?ned in claim 16 wherein the 
printing plate during scanning is mounted on a cylinder 
with a gap between the trailing and leading edges thereof 
corresponding to the gap in the plate cylinder of the press 
and a sheet of material having the light re?ecting quali 
ties of the plate for nonimage portions is disposed in the 
gap. 

18. The method as de?ned in claim 16 wherein a non 
image portion of the plate is scanned to provide a “Zero” 
signal level corresponding to zero output and an image 
portion of maximum density is scanned to provide a sig 
nal for maximum image density, ‘and the signal derived 
by scanning is multiplied by a factor which is variable 
to provide an output of a predetermined level in response 
to the signal for maximum image density. 

19. The method of determining the settings of a plurality 
of control devices of a printing press, each of which deter 
mines the amount of ink applied to a corresponding zone 
of the image, by optically scanning an image to provide 
an electrical signal whose magnitude is a function of the 
image density of the scanned area, preparing a printing 
plate with the image to be printed thereon and including 
control segments representing nonimage areas and areas 
of maximum image density, inking the printing plate, 
optically scanning the nonimage control segment to pro 
vide an electrical signal having a magnitude representing 
nonimage areas, to determine the magnitude of the zero 
signal representing nonimage areas, optically scanning 
the control segment for the most dense image portions to 
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obtain a second signal, applying the signals to an am 
pli?er and adjusting the ampli?er for zero output for the 
?rst signal and for a predetermined output representing 
the maximum setting for the ink control device for the 
ink to be used for the second signal, optically scanning 
the zones of the image and applying the signals derived 
from scanning to said ampli?er, and setting each of the ink 
control devices in accordance with the magnitude of the 
output from the ampli?er for the corresponding zone. 

20. An apparatus for scanning an image carried by a 
printing plate including ?rst and second portions corre 
sponding respectively to image and nonimage portions of 
the plate, means for scanning individual portions of said 
plate and providing an electrical signal which is a func 
tion of the average image density ‘of the scanned portion 
comprising means for measuring the light-absorbing char 
acteristics of the scanned portions and operable to meas 
ure the light-absorbing characteristics of said ?rst and 
second portions individually and to derive an electrical 
signal which is a function of the image density thereof, 
adjustable means responsive to the signal from said 
means for scanning for providing an output signal which 
is proportional to said electrical signal and including 
means for varying the factor of proportionality between 
said electrical signal and said output signal, said adjustable 
means including means for varying the magnitude of said 
output to zero for a given image density. 

21. An apparatus as de?ned in claim 20 wherein said 
adjustable means is a variable gain ampli?er. 

References Cited by the Examiner 

UNITED STATES PATENTS 

2,406,716 8/46 Sweet ________________ .._ 88—l4 

2,428,806 10/47 Liben et a1. ___________ __ 88—14 
2,550,648 4/51 Sweet ________________ __ 88-14 

2,902,927 8/56 Ross _______________ __ 10l—365 

2,969,016 1/ 61 Cros?eld et al. ______ __ 101-202 
3,053,181 9/62 Jorgensen ___________ __ 10l—426 
3,053,987 9/ 62 Cook et a1. ___________ __ 88—14 

WILLIAM B. PENN, Primary Examiner. 

ROBERT A. LEIGHEY, DAVID KLEIN, Examiners. 


