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This invention relates to printing machines and more 
particularly to printing machines which may be employed 
to carry out both repetitive printing operations and vari 
able numbering operations or other indexing operations 
in accordance with a relatively wide variety of different 
operating requirements. Although the invention may be 
applied to many different printing tasks, it is particularly 
advantageous in the printing of personalized bank checks 
and will therefore be described in that connection. 
Many banking institutions have found it desirable to 

furnish their depositors with blank checks that are printed 
With the name and address or other identifying data rela 
tive to the depositor, such checks being conventionally re 
ferred to as "personalized” checks. Furthermore, to as 
sist both the depositor and the bank in reconciliation of 
bank accounts, it is usually desirable to number the checks 
consecutively or in some predetermined manner in ad 
vance, so that it is not necessary for the depositor to keep 
track of the number he has applied to the last check used. 
Usually, and particularly with personal accounts, the 
number of checks supplied to the depositor at any given 
time is relatively small. For example, the bank may 
Supply the depositor with a personalized group of checks 
which may be as few as 50 or 100 in number. Hereto 
fore, the printing and numbering of checks of this kind has 
been a relatively expensive operation, particularly because 
the quantities are small and the numbering must in each 
instance be correlated with numbers previously used by 
the depositor to avoid duplication thereof. 

Previously known arrangements have provided for the 
preparation of personalized bank checks and the like by 
equipment essentially comprising an off-set duplicating 
or printing machine with a numbering attachment con 
nected thereto. Arrangements of this kind are relatively 
economical, as compared with more conventional printing 
equipment, particularly in those instances where the num 
bering equipment is directly connected to and operated 
in conjunction with the duplicating machine. On the 
other hand, equipment of this kind as previously known 
in the art has been relatively inflexible in its operation and 
has been somewhat difficult to convert from a given print 
ing procedure, relative to the number of figures, deposit 
slips, and the like to accommodate the varying require 
ments of different depositors. 
A principal object of the present invention, therefore, 

is to print individual identification data, such as the name, 
address, account number, and the like, on a series of in 
dividual business instruments such as bank checks, and to 
number those business instruments in accordance with 
virtually any desired numbering sequence, including the 
complete omission of numbers on any desired number of 
instruments. More specifically, it is an object of the in 
vention to print identification data and indexing numbers 
upon bank checks, deposit slips, or like business instru 
ments in accordance with any predetermined program 
which may include numbering some of the instruments 
and the omission of numbers on other instruments, se 
quential changes between numbers on some instruments 
and repetitive printing of the numbers on other instru 
ments, and for either manual or automatic control of the 
printing and numbering equipment involved. A further 
and related object of the invention is to control the print 
ing of the numbers, the indexing or changing of the num 
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2 
bers, and changes between automatic and manual con 
trol of the number printing operations, separately and in 
dependently of each other. 
Another object of the invention is to provide for print 

ing and numbering of a relatively large number of in 
dividual business instruments, in small groups, using 
equipment which is compact, relatively small in size, and 
relatively inexpensive. 
A specific object of the invention is to provide for the 

printing of both identification data and index numbers 
upon individual business instruments, such as bank checks 
or the like, in accurate alignment with matter previously 
printed thereon, and to provide means for adjusting that 
alignment in a simple and convenient manner. 
A further object of the invention is to utilize a sub 

stantially unmodified conventional offset printing ma 
chine or duplicator in conjunction with an auxiliary in 
dexing number printer in the printing of personalized 
bank checks or the like. 
A particular object of the invention is to control the 

number of printing and indexing operations in equipment 
for producing personalized bank checks or analogous 
business instruments by electrical means actuated by feed 
ing of the instruments themselves into and through the 
printing equipment, while at the same time providing 
maximum versatility in the operation of that equipment. 

In the printing of checks and other business instru 
ments, it is frequently desirable to print some portions of 
the identification data in a form which may subsequently 
be scanned or sensed by electrical, magnetic, or mechani 
cal means. Furthermore, and as pointed out in detail 
in the following specification, in some instances it may be 
necessary to interrupt operation of the printing machine 
for one or more cycles in order that the operator may in 
sert additional sheets to be printed in the feeder portion 
of the machine. Interruption of operation, in this man 
ner, may lead to the build-up of ink in the information 
printing unit of the machine, and this build-up of ink, in 
turn, may result in erroneous operation of the sensing 
means subsequently used in connection with identification 
data on the checks, particularly where the identification 
data are printed in a magnetic ink and magnetic means 
are used to sense the data. Furthermore, the same or 
similar problems may result from excessive build-up of 
ink during preliminary operations of the machine, especi 
ally if the machine is run for any substantial period of 
time without any paper being fed therethrough. On the 
other hand, under some circumstances it may be neces 
sary for the operator to be able to actuate the inking sys 
tem of the information printing unit of the machine with 
out feeding paper therefrom, as, for example, when the 
machine is being conditioned for a new printing operation 
after having completed a previous operation. Moreover, 
in many situations it may be highly advantageous to af 
ford an automatic means for locking up or latching the 
sheet feeder of the printing machine in a predetermined 
position to permit the operator to insert sheets of prede 
termined kinds in the supply or feeder portion of the ma 
chine, particularly in conjunction with the printing of 
auxiliary papers such as deposit slips and re-order blanks. 

It is a further object of the invention, therefore, to 
provide for automatic interruption of ink transfer in at 
least a portion of the printing machine whenever no paper 
is being fed through the machine. 
A more specific object of the invention is to interrupt 

the application of ink to the master cylinder, in an offset 
printing machine, automatically in response to any inter 
ruption of feeding of paper through the printing machine, 
and at the same time to interrupt, also automatically, the 
transfer of ink from a supply source on to the ink rollers 
comprising the ink train for the master cylinder. 



3. 
A specific object of the invention is to provide an 

electrically controlled solenoid period latching arrange 
ment which operates at a predetermined part of each op 
erating cycle of an offset printing machine to bring the 
master and blanket cylinders of the printing machine to 
gether and to latch those cylinders in ink transferring re 
lationship to each other only if paper is presently being 
fed through the printing machine. 

Another- object of the invention is to provide a series 
of manually operable controls for over-riding an auto 
matic ink control systern, in an offset printing machine, 
in a manner such that these controls do not conflict with 
normal automatic operation of the ink control system but 
may be utilized selectively to duplicate any one or all of 
the normal functions of the automatic mechanism. 
A further specific object of the invention is to provide 

an automatic latching arrangement for interrupting the 
application of repellent solution to the master cylinder of 
an. offset printing machine whenever there is an inter 
ruption of the feeding of paper or other sheets to be 
printed through the machine. 
A specific object of the invention is to afford a means 

for manually over-riding an automatic system for the in 
terruption of application of repellent solution to the 
master cylinder in an offset printing machine. 
Another object of the invention is to latch up the 

feeder mechanism of a printing machine, in a position in 
which additional sheets to be printed may be deposited 
in the printing machine in feeding position, wherever 
feeding of paper or other sheets to be printed is inter 
rupted. 
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A particular object of the invention is to control the . . 
feeding of paper, in a printing machine of the kind de 
scribed hereinabove, automatically in response to any 
one of a variety of different factors relating to operation 
of the machine, including the number of sheets which 
have been printed previously and the presence or absence 
of sheets to be printed in a magazine in the machine. 

Other and further objects of the present invention will 
be apparent from the following description and claims 
and are illustrated in the accompanying drawings which, 
by way of illustration, show a preferred embodiment of 
the present invention and the principles thereof and 
what is now considered to be the best mode contemplated 
for applying these principles. Other embodiments of the 
invention embodying the same or equivalent principles 

40 

- may be used and structural changes may be made as de 
sired by those skilled in the art without departing from 
the present invention. - 

In the drawings: 50 
FIG. 1 is a perspective view of a printing machine 

constructed in accordance with the invention; 
FIG. 2 illustrates a series of personalized bank checks 

which may be prepared in the printing equipment of 
FIG.1; - 

FIG. 3 shows a checkbook re-order form which may 
be produced, as an adjunct to the printing of the checks 
of FIG.2, in the printing machine of FIG. 1; 

FIG. 4 illustrates a typical form of deposit instrument 
which may also be prepared in the printing machine in 
conjunction with the printing of the checks in FIG. 2; 60 
. FIG. 5 is a sectional view showing a part of the paper 
feed mechanism employed in the first operating unit in the 
printing machine of FIG.1; ... 

FIG. 6 is an enlarged detail view of a part of the paper 
feed apparatus, shown partly in cross-section; 

FIG. 7 is a plan view of the device of FIG. 6; 
FIG. 8 is an end elevation view taken approximately 

along line 8-8 in FIG. 6; - - - - - 

FIG. 9 is a perspective view of the input side of the 
second or number printing unit of the printing machine of 
FIG. 1; . 

FIG. 10 is a perspective view of the output end of the 
second printing unit; - 

FIG. 11 is a side elevation showing a major portion 

70 

of the second printing or number printing unit of the 
printing machine; . . . 

FIG. 12 is an elevation view, similar to FIG. 11, but 
with a part of the printing unit omitted to afford a better 
illustration of some of the operating linkages of the num 
ber printing unit; 

FIG. 13 is a partially schematic elevation view showing: 
the control linkages for indexing or changing the num 
bering mechanism of the number printing unit; 

FIG. 14 is a schematic view, in perspective form, of 
the indexing mechanism of FIG. 13; 
FIG. 15 is a detail view illustrating a part of the num 

bering mechanism mounting for the number printing unit; 
F.G. 16 is a further detail view of the numbering mech 

anism mount shown in FIG. 15; 
FIG. 17 illustrates a mounting hub employed in con 

nection with the mounting members of FIGS. 15 and 16; 
FIG. 18 illustrates the means by which the hub of 

FIG. 17 is secured to the member illustrated in FIGS. 15 
and 16; . 

FIG. 19 is a detail sectional view, drawn to an en 
larged scale, of a portion of the apparatus of FIG. 18; 

FIG. 20 is a side elevation view of a numbering mecha 
nism employed in the number printing unit of the printing 
machine, and shows the mounting of the numbering ele 
ment; - - s... " 

FIG. 21 is an end elevation of the numbering mecha 
nism of FIG. 20; '- . . . . 

FIG. 22 is a side elevation of a modified form of num 
bering mechanism which may be employed in the number 
printing unit of the machine; . . 
FIG. 23 is an end elevation of the numbering mech 

anism of FIG. 22; - 
FIG. 24 is a plan view of a clutch mechanism em 

ployed in the number printing unit of the printing ma 
chine; 

FIG. 25 is a sectional view of the clutch of FIG. 24 
taken approximately along line 25-25 therein;. 

FIG. 26 is a side elevation view of the clutch of . 
F.G. 24; - 

FIG. 27 is an end elevation view of the clutch; 
Fig.28 is a schematic view of the electrical control 

circuit for the printing machine; s . . . 
FIG. 29 is an elevation view of a part of the informa 

tion printing unit of the printing machine, portions of 
the operating mechanism having been omitted in order. 
to illustrate the inking control mechanism more effec 
tively; . . 

FIG. 30 is an enlarged detail view of a manual control. 
device included in the mechanism of FIG. 29; , , 

FIG. 31 is a detail view, drawn to an enlarged scale, 
of a part of the mechanism illustrated in FIG. 29, show-. 
ing that part of the mechanism in latched condition; 

FIG. 32 illustrates the apparatus of FIG. 31 in un 
latched condition; - 
FIG.33 is a detail view showing a manual control 

mechanism associated with the latching device of FIG. 
31, the manual control being illustrated in 
tion; - 

FIG. 34 is a detail view, similar to FIG. 33, showing 
the manual control mechanism in unlatched condition; 
FIG. 35 is an elevation view of the opposite side of: 

the inking control mechanism illustrated in FIG.29, and : 
shows an associated automatic arrangement for control. 
ling application of a repellent solution to the master 
cylinder in the information printing unit; 
FIG. 36 is a detail view, drawn to an enlarged scale, --. 

illustrating a manual control arrangement included in . 
the apparatus of FIG. 35; - . ... 
FIG.37 is a perspective view of a feeder control de- i. 

vice utilized in the printing machine of the invention; i. 
and - . . . . . . . - - . . . . . . . . . 

FIG. 38 is a simplified schematic diagram of an elec- ... 
trical control circuit for the apparatus of FIG. 37. 

latched posi. 
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GENERAL DESCRIPTION 
A general understanding of the construction and opera 

tion of the printing machine of the invention may best 
be obtained by reference to FIG. 1, in which a printing 
machine 30 constructed in accordance with a preferred 
embodiment of the invention is illustrated in perspec 
tive. As shown therein, the printing machine 36 com 
prises a first printing unit 31 which is sometimes referred 
to hereinafter as the information printing unit of the 
machine. The printing machine 30 further includes a 
second printing unit 32 which is connected to the first 
printing unit 31 by means of a sheet conveyor 33. The 
Second printing unit 32 is utilized to apply numbers to 
the material being printed, and consequently is some 
times referred to hereinafter as the number printing 
unit or numbering unit of the machine. The number 
printing unit 32 is not an independently driven device, 
but rather is provided with a drive connection from 
the information printing unit 31, as generally indicated 
by the shaft 34 connecting the two printing units. 
The initial or information printing unit 31 is a sub 

stantially conventional offset printing machine or duplica 
tor. In fact, except for certain control devices and a 
relatively minor change in the paper feed mechanism 
of the machine, the printing unit 31 is simply an offset 
duplicator of the kind employed for many different print 
ing applications. Because offset printing machines of 
this kind are well known in the art, the printing mech 
anism and related devices of the information printing 
unit 31 are not described in detail hereinafter. In brief, 
the printing head 35 of the information printing unit 31 
includes the usual master cylinder upon which a conven 
tional lithographic or other planographic master may 
be mounted. The printing head further includes a 
blanket cylinder and an impression cylinder of the usual 
type and an inking mechanism for applying ink, to a 
lithographic master mounted on the master cylinder. 
In the course of a printing operation, ink is applied to 
the master, transferred to the blanket cylinder, and 
printed upon a sheet of paper or the like passed between 
the blanket and impression cylinders. As noted herein 
above, printing machines of this general type are very 
well known in the art; accordingly, the details of con 
struction of the printing head 35 in the information 
printing unit 31 have not been illustrated in the draw 
lingS. 
The paper feed mechanism of the information printing 

unit 31 is located at the right-hand side of the machine, 
as seen in this figure, and is generally indicated by the 
reference numeral 36. Preferably, the paper feed mech 
anism is of the vacuum type and is utilized to feed in 
dividual sheets from a stack 37. 
be substantially similar to that shown in Patent No. 
2,293,046 to Curtis and may include an apparatus for 
elevating the stack of paper, as sheets are fed from the 
top thereof, of the kind described in Patent No. 2,358,560 
to Curtis. The sheet feeder 36 is illustrated in FIG. 5, 
and is utilized to feed individual sheets from the stack 
37 along a conveyor table 38 in the direction indicated 
by the arrow 39, the construction and operation of the 
sheet feeder being described in greater detail hereinafter. 
In addition to the basic sheet feeder apparatus, the in 
formation printing unit 36 is also provided with a sec 
ond sheet storage device 41 (FIG. 5) from which sheets 
may also be fed by the sheet feeder 36 instead of from 
the stack 37. Thus, the printing machine may be sup 
plied with sheets of paper or the like from the main 
stack 37 and from the second stack disposed in the de 
vice 4, sometimes referred to as the systems feeder 
chute, as set forth in greater detail hereinafter. 

In order to afford a means for controlling operation 
of the printing machine 30, and particularly the num 
ber printing unit 32, three sensing switches 42, 43 and 
44 are incorporated in the sheet feeder 36. The first 
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6 
of the sensing switches, the switch 42, is utilized to de 
termine whether or not there is any paper available in 
the main supply or stack 37. The sensing switch 43 is 
employed to detect the presence or absence of sheets 
in the systems chute 4. The switch 44, on the other 
hand, detects the passage of individual sheets along the 
conveyor table 38. These three switches are incorporated 
in a control circuit, described in detail hereinafter in 
connection with FIG. 28, which is effective to control, 
automatically, the operation of the number printing 
unit 32. 
From the information printing unit 31, after imprint 

ing therein, the sheets are fed along the conveyor 33 into 
the number printing unit 32. In some respects, the num 
ber printing unit is somewhat similar to the information 
printing unit 31; in many ways, however, the number 
printing unit is substantially different from the initial unit 
of the machine. Within the number printing unit 32 
there are mounted a plurality of numbering mechanisms. 
These numbering mechanisms are arranged to print in 
dividual numbers on various parts of each sheet, in regis 
tration with the printed information applied thereto in the 
information printing unit 31. The construction of the 
numbering mechanisms and their mounting within the 
numbering unit 32 are described in substantial detail 
hereinafter. In this instance, a direct printing process 
is employed instead of an offset printing process. That 
is, an inking mechanism is used to apply ink to the in 
dividual numbering mechanisms, which are subsequently 
brought into contact with a sheet of paper or the like 
passed between the numbering mechanisms and an im 
pression or platen roller. On the other hand, the number 
printing unit 32 includes control apparatus for auto 
matically preventing printing of any numbers, when de 
sired, in response to electrical signals from the sensing 
Switches in the sheet feeder 36 of the machine. In addi 
tion, and as described in detail hereinafter, the control 
apparatus of the number printing unit 32 may be adjusted 
to provide for manual control of the printing operation 
in this unit or to prevent any printing therein if desired. 

In most instances, it is desirable that at least some 
of the numbers on successive sheets be changed or “in 
dexed' in ascending or descending order, so that corre 
sponding parts of individual sheets are consecutively 
numbered. Accordingly, an automatic indexing device is 
included in the number printing head 32 to change the 
numbers printed by the individual numbering mechanisms 
during each cycle of operation of the numbering unit. On 
the other hand, it may be desirable to repeat the numbers 
under certain circumstances. Consequently, the index 
control apparatus is arranged for automatic or manual 
control of the indexing operation, the automatic control 
being effected in response to electrical signals from the 
sensing Switches in the sheet feeder 36 of the printing 
machine 30. In addition, a further electrical sensing 
switch may be included in the conveyor 33 of the printing 
machine 30 to determine whether or not a sheet is being 
advanced into the number printing unit 32, and electrical 
signals may thus be developed to afford a further means 
for controlling operation of the numbering unit. 

In the normal operation of the printing machine 30, 
as applied to the printing of personalized bank checks 
and related business instruments, a plurality of pre 
printed blank checks, in sheets each including several 
checks, are disposed in the sheet feeder 36, comprising 
the stack 37. At the same time, additional sheets each 
comprising a plurality of deposit slips may be disposed 
in the system feeder chute 41 with a check re-order sheet 
located at the bottom of the chute. With the printing 
machine 30 adjusted for fully automatic operation, the 
sheet feeder 36 first feeds the deposit slips one by one 
along the conveyor 38 (FIG. 5) and into the printing 
head 35 of the information printing unit 31. As each 
of these sheets is fed through the machine, individual 



areas thereof are imprinted with data relating to given 
bank depositors and the sheets are fed through the con 
veyor 33 and into the number printing unit 32. The 

i number printing unit 32, however, does not print any 
numbers on the deposit slips. Rather, these sheets of de 
posit slips are fed through the numbering unit without 
any additional printing 
per 45. - - 

. Usually, however, it is desirable to print check num 
bers on the last sheet in the systems chute 41, since this 
is a checkbook re-order sheet and is used, in part, to 
advise the bank what the first number in the next group 
of checks for a particular depositor should be. When 
this last sheet is fed from the system chute 4i, an elec 
trical signal generated by the sensing switch 43 is em 
ployed to condition the number printing unit 32 to print. 
a series of numbers on the sheet. Of course, it is neces 
sary that the number printing unit 32 be delayed, in its 
numbering operation, until the checkbook re-order sheet 
is fed into the numbering unit 32 from the conveyor 33. 
For this purpose, a timed delay control mechanism is 
employed to actuate the number printing unit 32, this 
time-delay mechanism being described in detail herein 
after. 
When the systems chute 41 is empty, the sheet feeder 

36 begins to feed check sheets from the stack 37 through 
the machine 30. As each of these sheets passes through 
the printing head 35 of the information printing unit 
3, the same data relating to the individual depositors 
are printed thereon as are printed on the deposit and 
check re-order sheets. Furthermore, as each of the check 
sheets passes through the number printing unit 32, the 
numbering unit prints each check with an individual num 
ber. Usually, the numbers are printed in descending 
order, although they may be printed in an ascending 
order, if desired, depending upon the arrangement of 
the individual number printing mechanisms. A counter 
unit, actuated by the sensing switch 44 (see FIG. 5) is 
utilized to control the number of sheets that are fed 
through the machine and thus to control the number 
of -checks that are printed for each depositor. Once 
the desired number of checks has been printed, operation 
of the machine is automatically interrupted so that it 
may be re-set for the next printing operation. 

In the normal operation of the machine, as described 
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generally hereinabove, printing operations in the number 
printing unit 32 are substantially automatically controiled 
by electrical signals developed in response to the feeding . 
of individual sheets through the printing machine 30. On 
the other hand, the machine may also be adjusted to 
permit automatic control of each of these operations. 
For example, the control mechanism of the machine may 
be adjusted to permit the machine operator to determine, 
by manual operations, whether or not numbers are to 
be printed on any or all sheets being passed through the 

50 

machine. In addition, indexing of the numbering mecha 
nisms may also be controlled manually by the machine 
operator, if desired, so that any number of sheets may 
be imprinted with the same reference numbers. Thus, the 
operation of the printing machine 30 may be changed 
substantially, depending upon the setting of the control 
apparatus, as described in detail hereinafter. 

THE INFORMATION PRINTING UNIT 
As noted hereinabove, the printing head 35 of the first 

printing unit 31 of the printing machine 30 is substan 
tially standard in construction and operates, in conven- : 
tional manner, as an offset printing machine. However, 
the sheet feeder mechanism 36 is somewhat modified in its 

60 

70 construction and operation. The sheet feeder is shown 
in detail in FIGS. 5-8, the printed forms being illustrated 
in FIGS. 2-4. As noted hereinabove, the basic sheet 
feeding mechanism is in many ways substantially similar 
to that shown in aforementioned Curtis patents and com 75 

8 
prises a table 51 which is supported for movement in a 
vertical direction by a suitable mechanism, such as that. 
described in Patent No. 2,358,560 to Curtis, being guided 
by means of one or more rollers 52 which engage vertical 
ly extending channels 53, the chnanels 53 comprising 
a part of the frame of the printing machine unit 31. 
The top sheet in the stack 37 is separated from the 

rest of the stack and is fed to a pair of feed members or 
rolls 61 and 62 by means of a suction foot 63. The suc 
tion foot 63 comprises a hollow casting, the lower end 
64 of which is open. The upper end of the suction foot 
is connected by a flexible conduit 65 to a vacuum system 
(not shown). The suction foot is adjustably secured to 
a shaft 66 to permit transverse adjustment of the suc 
tion foot with respect to the stack 37. The shaft 66 is 
journalled at its ends in a pair of arms 69 which are se 
cured to a cross shaft 68 rotatably mounted in the side 
plates 57 of the information printing unit 31. The shaft. . 
68 is connected to an operating linkage which is utilized 
to rotate the shaft 68 and effect a predetermined move 
ment of the suction foot 63 during operation of the print 
ing unit. . . . 

Operation of the sheet feeder 36, as thus far described 
is substantially the same as shown in the aforementioned 
Patent No. 2,293,046 to Curtis. During each sheet-feed 
ing cycle of operation, the shaft 68 is rotated to impart 
an up-and-down movement to the shaft 66. This move 
ment of the shaft 66 first raises the suction foot 63 and 
then moves the suction foot toward the bight of the feed 
rolls 61 and 62. The top sheet of the stack 37 is held to 
the base of the suction foot by means of a vacuum main 
tained through the flexible connection 65 to the suction 
foot. As the foot inserts the sheet between the rolls 61. 
and 62, the Suction is automatically released, releasing: - 
the sheet of paper and permitting the rolls to move the 
sheet in the direction indicated by the arrow 39 across 
the conveyor table 38. In completing the cycle, the suc 
tion foot 63 moves rearwardly and downwardly toward 
the top of the stack 37, thus conditioning the sheet feeder 
for the next feeding cycle. 
The paper table 51 is periodically raised by a power 

operated mechanism controlled by the height of the stack 
37, this mechanism being substantially conventional in 
character. The stack advancing mechanism comprises a 
bail 79 which extends across the top of the stack and is 
pivotally mounted on the side plates 57 of the machine. 
The bail 70 is pivotally movable about a pivot 81 and is 
connected to an operating linkage comprising a bar 76, the 
connection being generally indicated by the reference 
Funeral 76. During each cycle of operation of the sheet 
feeding mechanism 36, the bail 70 is moved upwardly 
out of contact with the top of the stack of sheets 3i. 
After a sheet has been fed from the stack, the bailis. again moved downwardly until it engages the top of the 
stack. Whenever the top of the stackfalls below a pre 
determined leyel, the bail actuates a mechanism which is . 
effective to raise the entire stack through a predetermined 
distance to permit the feeding of further sheets therefrom. - 
A complete system of this kind is described in detaili 
the aforementioned Patent No. 2,358,560 to Curtis. 
A. guide frame is mounted in the upper part of the 

sheet feeder mechanism 36 and comprises a pair of bars 
Which are adjustably mounted on the frame plates. 

At their forward ends, as best shown in FIGS. 6 and 7, 
the two bars 83 are interconnected by a crossbar 84, and 
the rear ends of the bars 83 may be similarly intereon. 
nected by a second cross bar 85. The cross bar 8s is . . employed to support a pair of adjustable guides 86 which 
project downwardly and engage the sides of the stack of 

control the position of the paper or other sheets 37 to 
sheets at the top of the stack. 
The sheet feeder mechanism 36 further includes the 

Systems chute 41, which is mounted upon the frame 
comprising the support bars 83 and the traverse bar 84. 
The Systems chute comprises a pair of Substantially L 
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shaped frame members 88 and 89 which together form a 
chute or receptacle for supporting a second stack. of 
sheets 91 in position to be fed into the information print 
ing unit 31. As shown in FIG. 7, the two frame mem 
bers 88 and 89 are adjustably secured to each other in a 
manner which permits narrowing or widening of the sys 
tems feed chute. 
of the frame member 89 is provided with a slot for engag 
ing the traverse support bar 84, and a similar slot is 
formed in the side member 93 of the frame member 88. 
A pair of adjustable guides 94 and 95 are mounted on 
the rear portions of the two frame members 88 and 89 
and comprise a means for locating the rear end of the 
stack 9. The guide members 94 and 95 may be adjusted 
forwardly or rearwardly to accommodate relatively small 
or relatively large sheets in the stack. The rear portion 
of the systems feeder chute 41 is supported by a transverse 
Support member 97, the end portions of which are seated 
upon the bars 83 and the center portion of which provides 
a Support for the rear part of each of the frame members 
88 and 89 of the systems chute. 

In the forward end of the systems chute 4, there are 
provided a pair of support brackets 20 and 82 which 
are affixed to the side walls 92 and 93 of the systems 
chute. A traverse support member 64 is adjustably 
mounted in the brackets 301 and 102. Upon the support 
member i04 there is mounted a bracket assembly 05 
which Serves as a support for the sensing switch 43. As 
illustrated in FIG. 6, the switch 43 includes a depending 
arm 107 which normally projects downwardly through a 
slot in the forward end of a plate 108 affixed to the 
frame member 89. With a stack of paper or other sheets 
disposed in the systems chute, such as the stack 91, how 
ever, the Switch arm i87 cannot project downwardly 
through with forward slot in the plate 08 but rather is 
held up above the plate 108 so long as any paper remains 
in the chute. Thus, the switch arm i7 may be en 
ployed to maintain the switch 43 in an open condition 
Whenever the chute 43 contains any sheets to be printed 
and in a closed condition whenever the chute is empty. 
As best illustrated in FIG. 5, the sheets disposed in the 

Systems chute 41 are located immediately above the stack 
37 and project outwardly of the chute beneath the suc 
tion foot 63. Thus, the suction foot 63 and the associated 
apparatus of the sheet feeder 36 is effective to feed indi 
vidual sheets from the stack 91 in the chute 41 as well 
as from the stack 37. Moreover, the sheet feeder feeds 
the sheets from the stack 91 and empties the systems chute 
41 before any paper is fed from the stack 37, since the 
chute 41 is located above the main supply stack. Thus, a 
series of special-purpose sheets, such as deposit-sheet 
forms, may be located in the chute 41 and, in normal op 
eration, are all printed by the printing units 35 and 32 
before any of the sheets in the stack 37 are printed. 
The printing operation carried out in the initial print 

ing unit 3i of the printing machine 30 may best be under 
stood by reference to the several different printed forms 
illustrated in FIGS. 2, 3 and 4. In FIG. 2, there is shown 
a sheet of bank checks 111 including a series of individ 
ual checks ii.2, 113, 14 and 115. The number of checks 
per sheet is determined by the size of the sheet and by 
the size of the checks, and may vary to a substantial ex 
tent depending upon the requirements of the machine 
user. The checks 112 is provided with a stub section 116, 
and the other checks are also provided with stub por 
tions, although other kinds of checks may of course also 
be printed in the printing machine 30. In this instance, 
the stub portion of each check is separated from the body 
of the check by a perforated tear line 17. 

Each of the checks, such as the check 112, is pre 
printed with standard information, including the usual 
portions provided for dating the check, or write in the 
name of the payee in the amount of the check, for record 
ing the transaction on the stub 26, and other similar 

At its forward end, the side portion 92 - 
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data. In addition, the name of the bank is usually pre 
printed cn the blank checks. 
The data to be printed upon the check sheet 111 by 

the printing machine 30 comprises that relating to individ 
ual depositors. For example, this data may include the 
name and address of the depositor as indicated by the data 
Ai8 on the check 22. In addition, an account number 
or code data identifying the depositor may also be print 
ed on the check, as indicated by the reference numeral 

9. All of this data may be located in one restricted 
area on the check or the data may be located in dif 
ferent portions of the check as shown in FIG. 2. The 
lithographic master or other planographic master em 
ployed in the first printing unit 3 of the printing machine 
30 carries only the depositor identification data, such as 
the data i3 and 19, and prints this data on each of the 
checks of the check sheet F1 as that sheet is passed 
through the first unit of the printing machine. It should 
be noted that the depositor identification data on the dif 
ferent checks of the sheet if is usually different in each . 
instance. That is, checks are normally printed for a 
number of different depositors and the depositor identifica 
tion data 12A and 122 on the check 15, for example, are 
normally different from the corresponding data 118 and 
is of the check 2. 
FiG. 3 illustrates a check re-order sheet 123 printed in 

the same run of the machine as the check sheet 111. The 
sheet 23 is pre-printed with a series of checkbook re 
order forms, such as the individual sections 24 and 125 
of the sheet, the sheet 123 being similar in size to the 
sheet Eliá and having as many checkbook re-order forms 
thereon as there are checks in the sheet . The initial 
printing unit 3il of the machine is employed to imprint 
each section of the checkbook re-order sheet 123 with the 
Same data as the individual checks in the sheet 11. 
Thus, the data i18 are imprinted upon the checkbook 
re-order form 24, and the additional identification data 
SiS are also printed thereon. Similarly, the checkbook 
re-order form. Section 25 is imprinted with the same data 
12i and 22 as the check 15 which occupies the corre 
Sponding position on the check sheet E. 

F.G. 4 illustrates a deposit slip sheet 26, comprising 
a series of individual deposit slip sheet sections 127, 128, 
E29 and i31 individually corresponding to the checks 
E.2, 3, 4 and i5, respectively, of the check sheet 
iii. The deposit slip sheet 26 is pre-printed, in each 
Section, with data relating to the name of the bank, and to 
a deposit to be made in the bank, the specific deposit 
data to be filled in by the depositor. This sheet is also 
printed, in the information printing unit 31, with individ 
ual indentification data relating to the same depositor as 
the check sheet 111. Thus, the identification data 118 
and 139 are printed upon the deposit slip section 127 in 
the same manner as on the check section 112 (FIG. 2) 
and the data 21 and i22 are imprinted upon the deposit 
slip Section 31 in the same manner as on the check 115. 

In printing the several forms illustrated in FIGS. 2-4, 
a relatively simple procedure is followed which requires 
very little skill on the part of the operator. A relatively 
large Supply of the individual pre-printed check sheets 111 
are deposited in the main stack 37 (FIG. 5) of the sheet 
feeder 36. A single check re-order form 123 is placed in 
the bottom of the systems chute 41 (FIG. 8) and a rela 
tively small number of deposit slip sheets 126 are placed 
in the Systems chute on top of the checkbook re-order 
sheet. 
When the printing machine 30 is placed in operation, 

the deposit slip sheets 26 are first fed through the infor. 
nation printing unit 31, and thence through the number 
printing unit 32, since these sheets are located at the top 
of the stack 95 in the systems chute. As the individual 
deposit slip sheets are fed through the printing unit 31, 

75 

each Section thereof is printed with identification data 
Such as the data 18, 119, 21 and 122 shown in the draw 
ings (FIG. 4). Thereafter, the single checkbook re 
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order sheet 123 is fed through the printing machine and 
is also imprinted with the same data as shown in FIG. 3. 
The systems chute 41 now being emptied, the machine 
continues operation by printing the same data upon the 
check sheets 111 (FIG.2). Thus, the information print 
ing unit imprints, each sheet passing therethrough with 
the identification data relating to series of individual 
depositors, thereby providing the basic material for a book 
of individually printed or "personalized' bank checks com 
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plete with deposit slips and a checkbook re-order form. 0 
As noted hereinafter, the machine is provided with an 
automatic counting apparatus, so that each book includes 
a predetermined number of checks in addition to the 
deposits slips and checkbook re-order form. 
in instances in which the identification data 18 and 5 

119 are to be subjected to automatic sensing, it is im 
portant that positive control be provided for the inking 
mechanism in the information printing unit 3i. This 
is particularly true where these data are printed in mag 
netic ink. Accordingly, the information printing unit 3i 20 
includes an automatic arrangement for preventing exces 
sive build-up of ink in the information printing unit. An 
automatic control system of this kind is described herein 
after, together with manual overriding controls. The 
information printing unit may further include an auto- 25 
matic feeder control mechanism, and a preferred form of 
a mechanism of this kind is described hereinafter. 

THE NUMBER PRINTING MECHANISM 
The basic number printing mechanism for the number 

printing unit 32 is shown in detail in FIGS. 9, 10 and 
13-23, the control apparatus for the numbering mecha 
nism being described in a subsequent section of the speci 
fication. As shown in FIG. 9, the number printing unit 
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32 includes a pair of side frame members 31 and 32. 35 
A main shaft. 33 extends between the two sides of the 
frame members and is journalled in suitable bearings in 
the frame members. The shaft 33 is rotated through a 
complete revolution during each printing cycie of the 
number printing unit 3 and is utilized to support a plu- 40 
rality of individual numbering mechanisms or devices 
for printing special identification numbers on certain ones 
of the forms shown in FIGS. 2-4. - 
The drive arrangement for the shaft 133 is best illus 

trated in the detail views of FIGS. 15-19. As shown 45 
therein, a center hub 134 is mounted on the shaft 133 
by suitable means such as a plurality of set screws 135. 
The hub. 134 is located at the right-hand side of the 
shaft 133 as seen in the assembly view of FIG. 9. ihe 
hub is employed as a mount for a drive gear for rotating 50 
the shaft 133 and also for a can member which controls 
a part of the printing operation. The right-hand side 
of the hub 34, as seen in FIGS. 17-19, is provided with 
an annular shoulder 36 defining one edge of a seat 37. 
The main drive gear 138 includes a hub engaging portion 55 
139 , which engages the seat E37 and the shoulder 36 
as best shown in FIGS. 18 and 19. The gear 138 is pro 
vided with a series of gear teeth 41 for engaging the 
teeth of a drive gear 42 (FIG. 9) to be rotated in syn 
chronism. with operation of the initial printing unit 32 60 
of the machine. - 
On the left-hand face of the gear 133, as seen in 

FIGS.18 and 19, there is mounted a cam ring 143. The 
gear is provided with a recess 144 (FIG. 16) in which 
the can ring is seated, as shown in FIG. 19. The can 65 
ring is held in position on the gear means of a clamping 
ring. 145 which engages the left-hand face 46 of the 
cam ring and holds it firmly in position in the recess 44. 
The clamping ring 45 is secured to the gear 38 by wheels 165 and a suitable indexing mechanism. Thein- 1. means of a series of retaining screws 47 which extend 70 
through the gear and are threaded into suitable tapped 
openings in the clamping ring. Each of the screws 47 
also. extends through a suitable spacer ring $48, which 
is interposed between the gear of the clamp ring 145. the print position 166 by one digit, the lever 167 is moved There are three of the clamping screws 247, disposed at 75 

FIG. 15. 

2 
120 degree intervals around the gear 138, as indicated in 
A similar arrangement is used to secure the gear i38 

to the hub i34. Thus, a second group of clamping 
screws 51 extend through the gear 38 and are threaded 
into suitable tapped openings in the spacer ring 48. The 
screws 15: are also three in number and are disposed at 
120 intervals around the gear. With this mounting ar 
rangement, it is possible to adjust the angular position of 
the gear 138, to at least a limited extent, with respect to 
the shaft 33, and also to effect a similar angular ad 
justment of the cam ring 43 with respect to the shaft. 
Moreover, these two adjustments are at least partially 
independent of each other. By adjusting the angular po 
sition of the cam 43 and the gear 48 relative to the 
shaft, a fine adjustment may be made in the tining of 
the shaft, this adjustment being of substantial impor 
tance in synchronizing rotation of the shaft 133 with the 
operation of the initial printing unit 3i. 
The numbering devices employed in the second or 

number printing unit of the printing machine 39 are best 
illustrated in FIGS. 9, 20 and 21. As shown in FIG. 
9, a plurality of numbering machine mounting rings may 
be mounted upon the shaft 33, two such mounting 
rings 155 and 156 being shown in FIG. 9. The number 
of mounting rings employed is determined primarily by 
the number of different numbers to be printed upon each 
sheet as it is passed through the number printing unit 
32. The principal limitation on the quantity of number 
ing machines which may be employed is the length of the 
numbering machines, taken in a direction parallel to the 
axis of the shaft 133. On the other hand, the only ef 
fective limitation on the number of individual numbering 
machines which may be mounted on a single mounting 
ring, such as the ring 155, is the width of each numbering 
machine. In FIG. 9, only one numbering machine 57 
is shown mounted on the ring 155, but as many as five 
or six individual numbering machines may be mounted 
on this ring, and an equal number may be mounted on 
the ring 156; additional numbering machines have not 
been shown in the drawings in order to avoid obscuring. 
other parts of the unit. ... . . . . 

FIGS. 20 and 21 afford detail views of the mounting 
of the numbering machine 157 on the mounting ring 155. 
As shown in these figures, the mounting ring 55 is pro 
vided with a peripheral wedge-shaped land 58 extending 
around the major portion of the mounting ring. One 
side of the base 159 of the numbering machine 157 is 
provided with a complementary mounting shoulder 61 
which engages one side of the wedge-shaped land 158. 
The other side of the land 58 is engaged by a clamping . 
member 162 which is mounted upon an Allen head screw 
i63, the screw 163 being threaded into a shoulder 64 
projecting from the base 159 of the numbering machine. 
Thus, the land 158 is clamped between the members 161. 
and 62, and the two clamping members serve to hold 
the numbering machine firmly upon the mounting mem. 
ber 155. On the other hand, it is a simple matter to 
adjust the angular position of the numbering machine 
17, upon the mounting ring 155. This may be accom. 
plished simply by loosening the set screw 63, thereby 
permitting the entire unit to be slidably moved around 
the periphery of the mounting ring 55 to any desired 
position. When properly located, of course, the num 
bering machine is secured to the mounting ring simply. 
by tightening the set screw 63. 
The numbering machine 157 is of conventional con 

struction and includes a series of number printing type 
dexing mechanism for changing the numerals present at . 
the print position 66 of the type wheels (FIG. 21) in 
cludes an indexing lever 167 having a cam follower 168 
mounted at one end thereof. To change the number at 

pivotally from its normal or unactuated position, as 



3,046,877 
3 

shown in solid lines in FIG. 21, to an alternate or in 
dexing position 68A. Numbering machines of this gen 
eral type are well known in the art; a suitable number 
ing machine, for example, is manufactured by the Wetter 
Numbering Machine Co. of New York and sold by them 
under the designation of Model 500. 
The mounting ring 155 is provided with a keyway 171 

which engages an elongated key 172 that extends longi 
tudinally of the shaft 133. Opposite the keyway 17, the 
ring 155 is provided with a recess 173 having two keyways 
or slots 174 at the opposite sides thereof. The ring 155 
is mounted on the shaft 133 by means of a ring clamp 
ing block 175 which is disposed within the recess 73 
and which is provided with a pair of keys or shoulder ele 
ments 176 that engage in the keyway slots 174. A set 
screw 177 is threaded into the center portion of the mount 
ing block 175 and extends through the mounting block 
into engagement with a fiat 178 on the shaft 133, the flat 
178 being located opposite the key 72 on the shaft. Thus, 
to change the position of the mounting ring 55 axially 
of the shaft 133, it is only necessary to loosen the set 
screw 77, slide the mounting ring along the shaft to 
the desired position, and again tighten the set screw, 
clamping the block 175 and the ring 155 in positive engage- . 
ment with the shaft 133. 
As noted hereinabove, additional mounting rings such 

as the ring 56 may be employed in the number printing 
unit 32. The mounting ring 156 may be similar in 
construction to the ring i55 and may be used to support 
a series of numbering machines which may be aligned with 
the numbering machines on the ring 155 in any desired 
nanner. Each of the mounting rings may support as 
many as five or six individual numbering machines. 
Moreover, the numbering machines may be arranged for 
consecutive indexing in either a forward or backward 
direction, for duplicate or triplicate indexing, for skip 
type indexing, or for any other normal sequence of num 
bering machine indexing. Since numbering machines ar 
ranged for any of these different kinds of operation are 
available as commercial items, no detailed description of 
their structure or operation is provided herein. 
The numbering machine 57 shown in FIGS. 20 and 21 

is arranged to print a series of numerals which are aligned 
with each other along a line extending parallel to the 
axis of the shaft 133. Thus, in a normal printing opera 
tion, a numbering machine of this kind affords a line 
of digits extending across the printed sheet, as in FIGS. 
2 and 3. In some instances, however, it may be desirable 
to print numbers that are aligned longitudinally of the 
sheet; that is, the numbers may be aligned in a direction 
transverse to the axis of the shaft 133. For printing 
numbers of this kind, a numbering machine such as the 
numbering machine 83 shown in FIGS. 22 and 23 may 
be employed. The construction of the numbering machine 
i81 is substantially similar to that of the machine 157 
(FIGS. 20 and 21) except that in this instance the in 
dividual numeral wheels 182 are angularly displaced from 
each other along an arc concentric with the center of the 
shaft to permit printing a column of numerals instead 
of a row thereof. The mounting of the numbering ma 
chine 18 on the mounting ring 155 is substantially the 
same as that described hereinabove for the machine 157. 
Furthermore, the numbering machine 81 is provided with 
an indexing lever 183 having a cam follower 84 mounted 
thereon, which is utilized to change the number to be 
printed in the same manner as in the case of the previously 
described numbering machine. 
As noted hereinabove, the number printing unit 32 

is not an offset printing unit, but rather provides for 
direct printing from the individual type wheels of the 
indexing numbering machines such as shown in FIGS. 
20–23. To apply ink to the numbering machines, the 
number printing unit 32 is provided with a pair of ink 
form rolls 186 and 187 as shown in FIG. 9. The two 
ink form rolls 186 and 87 are each eccentrically mounted 
in the two frame members 131 and 132 to provide for 
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4 
movement of the ink rolls toward and away from 
the number printing machines. Thus, the ink form 
roll 186 is mounted in a pair of bearing brackets 188 dis 
posed on the opposite sides of the number printing unit 
32, only one of these brackets being shown in the draw 
ings. The ink form roll 187 is mounted in a similar pair 
of bearing brackets, of which only one bracket 189 is 
shown in the drawings. An ink form roll control handle 
191 is mounted upon the bracket 188 and is employed 
to pivot the bracket between a lowered or inking position 
and an elevated or non-inking position. In FIG. 9, 
the two ink form rolls 186 and 187 are shown in their 
lowered or inking position, corresponding to the position 
of the handle 91 in FIG. 11. To raise the two ink form 
rolls, the handle 19 is pivoted to the alternate position 
91A (FIG. 11). This movement of the handle rotates 
both of the brackets 88 and 189, since the bracket 189 
is connected to the bracket 188 by the linkage 192. The 
resulting pivotal movement of the ink form roll bearing 
brackets about their pivotal axes 193 and 194 moves 
the rolls away from the path of the numbering machines 
such as the numbering machine 57 (see FIG. 9). Ink is 
supplied to the ink form rolls 186 and 187 from a suitable 
reservoir, generally indicated by the reference numeral 
196 (FIG. 11), by a suitable train of ink transfer rolls. 
Since the inking system is generally conventional in con 
struction, the individual ink transfer rolls and the ink 
reservoir have not been shown in detail in the drawings. 
As noted herinabove in the general description of the 

printing machine 30, in many applications it is desirable 
to provide for indexing of the individual numbering ma 
chines, such as the numbering machine 157 (see FIG. 
9) in order to provide consecutive or other sequential 
changes in the numbers printed on individual sheets passed 
through the number printing unit 32. The indexing 
mechanism is best illustrated in FIGS. 9, 10, 13 and 14. 
As shown in FIGS. 10 and 14, a shaft 201 extends across 

the output or rear end of the number printing unit 32, 
being journalled in suitable bearings mounted in the 
two side frame members 13 and 132. A pair of sup 
port arms 202 and 203 are mounted upon the shaft 201, . 
near the opposite ends thereof, for pivotal movement with 
respect to the shaft. The bracket members 202 and 203 
are connected to each other by an indexing cam mounting 
shaft 204 and a guide shaft 205. The shaft 204 is eccen 
trically mounted in a link 206 which is pivotally connected 
to the bracket member 203 by the shaft. Similarly, the 
shaft 204 affords a pivotal mounting for a second similar 
link 207 connected to the bracket 202. The links 206 
and 207, in turn, are connected to a rock shaft 208 by 
means of a pair of arms 212 and 213. The arm. 212 is 
affixed to the rock shaft 298 for rotation therewith but 
is pivotally connected to the link 26; similarly, the 
arm 213 is keyed to or otherwise fixedly mounted on 
the shaft 208 but is pivotally connected to the link 207. 
The shaft 204 serves as the main support member for 

one or more indexing cams which are utilized to control 
indexing of the numbering machines such as the machine : 
157. As shown in FIGS. 13 and 14, each of the indexing 
cams 215 is provided with a recess for receiving the shaft 
204 and is clamped to the shaft by suitable means such 
as a clamping block 216 and a pair of set screws 217. 
In addition, each of the cams 215 is provided with a fur 
ther recessed portion 218 for engaging the guide shaft 205 
to hold the cam in predetermined angular position rela 
tive to the shaft 204. A cam surface 219 on the cam 
member 25 faces the shaft 133, and it is this surface 
which engages the cam followers on the indexing arms 
of the numbering machines, such as the cam follower 
168 on the indexing arm 167, to change or index the 
numbering machines. - 

In FIG. 13, the cam 215 is shown in an indexing posi 
tion, in which it is effective to carry out an indexing 
operation. In a given machine cycle, however, it may 
be desirable to omit the indexing operation. That is, it 
may be desirable to leave the setting of each - of the 
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numbering machines such as the numbering machine 157 
linchanged, as when duplicate printing of a given num 
ber is desired or when number printing is omitted. For 
this purpose, the rock shaft 208 may be rotated in a 
counterclockwise direction, as seen in FIGS. 13 and 14, 
moving the two arms 212 and 213 to the position shown 
in FIG. 14, which corresponds to the dash outline 213A 
in FIG. 13. This pivotal movement of the arms 212 and 
213 is effective to pivot the two brackets 202 and 203, 
through the linkages afforded by the links 206 and 207, 
to the position shown in FIG. 14 and indicated by the 
dash outline 202A in FIG. 13. The pivotal movement of 
the two brackets moves the cams, such as the cam 215, 
away from the path of rotational movement of the cam 
followers on the individual numbering machines. Ac 
cordingly, and as shown in FIG. 14, the cam follower 
168 is spaced from the cam 215, as the numbering ma 
chine 157 moves past the cam. Consequently, no index 
ing operation is effected and the number setting of the 
numbering machine 157 remains unchanged. Moreover, 
with the indexing mechanism in the position illustrated in 
FIG. 14, each of the indexing cams, such as the cams 
215 and 221, is spaced from the indexing lever cam fol 
lowers on the numbering machines, so that no indexing 
operation is effected. 
When it is desired to change the numbers printed by 

the individual numbering machines, such as the device 
157, the rock shaft 208 is rotated in a clockwise direc 
tion, pivoting the mechanism back into the position shown 
in solid lines in FIG. 13. The rotational movement of 
the rock shaft 208 thus pivots the brackets 282 and 203 
in a clockwise direction, through the linkages afforded 
by the arms 212 and 213 and the connecting links 206 
and 207, moving the indexing cams such as the cam 215 
to their active or indexing position. In this position, 
and as indicated in FIG. 13, the cam 215 is disposed in 
the path of movement of the cam follower 168 as the cam 
follower rotates about the axis of the shaft 133, due to 
rotation of the shaft and the consequent rotation of the 
numbering machine 157. In this position, rotation of the 
shaft 133 causes the cam follower 168 to engage the cam 
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surface 219, with the result that the arm 167 on which 
the cam follower 168 is mounted is first moved in a 
clockwise direction and subsequently permitted to move 
in a counterclockwise direction relative to the numbering 
machine 157. 

In the operation of the number printing unit 32, in 
each cycle of operation a sheet such as the sheets shown 
in FIGS. 2-4 is passed into the number printing unit by 
means of a suitable conveyor, generally indicated by the 
reference numeral 225 in FIG. 9. The conveyor ap 
paratus is substantially conventional in construction and 
the particular form of conveyor employed is not critical 
with respect to the present invention and hence has not 
been shown in detail in the drawings. As the sheet is 
advanced into the number printing unit 32, it passes over 
an impression cylinder. 226, between the impression cyl 
inder and the number printing apparatus mounted upon 
the shaft 133. During each cycle of operation, the shaft 
133 rotates. through a complete revolution, so that each 
of the number printing machines such as the device 157 
passes over the sheet being fed through the number 
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printing unit. Assuming that the ink form rolls are 
in their-lowered or inking position, as shown in FIG. 9, 
ink is applied to the printing surface of each of the 
number. printing machines such as device 157 during 
each revolution of the shaft 133. The impression roll 
226 may be in an elevated or printing position, in which 
case each of the numbering machines such as the ma 
chine 157 prints an individual number upon a predeter 
sion roll. : -- During each cycle of operation, the rotation of the 
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ed portion of the sheet as it passes over the impres 

shaft 133 causes each of the numbering machines in the 
number printing unit 32 to move past the indexing cams 75 

6 
such as the cams 215 and 221. If the indexing mechanism. 
is located in the position shown in FIG. 14, with the 
cams displaced from the path of movement of the cam 
followers, such as the cam follower 168, on the number 
ing machines, the number settings of the numbering de 
vices remain unchanged and thus may print identical 
numbers on each sheet passed through the printing unit 
32. On the other hand, if the indexing mechanism is in 
the advanced or indexing position shown in FIG. 13, 
the indexing cams such as the cam 215 engage the num 
bering machine cam followers and change the settings 
of the numbering machines. Under these circumstances, 
the numbers printed on each sheet passed through the 
machine are different from those printed on the preceding 
sheet, the change in numbering depending upon the type 
of numbering machine employed. Typically, the num 
ber printed by each machine may be reduced by a values 
of one each time an indexing operation is effected. . . . 

It is thus seen that the number printing unit 32, in a 
given cycle of operation, may print a given sheet with 
a series of numbers or may pass the sheet without print 
ing any numbers thereon. If numbers are printed on 
the sheet, the indexing mechanism comprising the cams 
215 and 221 may change the number settings for the next 
sheet or may leave these number settings unchanged. 
Consequently, the numbers printed on the next sheet may 
be duplicates of previously printed numbers or may be . 
different from the previously printed numbers. Control of 
the indexing mechanism is substantially independent of 
control over the printing operation, so that maximum 
versatility is achieved in the operation of the machine, 
Moreover, both of these functions are arranged for either 
manual or automatic control, as described hereinafter. 

INDEXING CONTROL MECHANISM 
The control mechanism for the indexing apparatus of 

the printing unit 32, as described hereinabove, is best 
illustrated in FIGS. 13 and 14, with substantial portions 
of the control apparatus also being shown in FIGS. 
10-12. As shown in FIGS. 13 and 14, an arm 231 is 
affixed to one end of the rock shaft 208, this arm being 
located on the outboard end of the shaft as shown in 
FIGS. 10 and 11. A link 232 is pivotally connected at 
one end to the arm. 231 and the opposite end of the link 
232 is pivotally connected to one arm 234 of a bell crank 
233 (FIGS. 13 and 14). The other arm 235 of the 
crank 233 comprises a cam follower and has a roller 
236 mounted at the end thereof in position to be engaged 
by a cam 237. The cam 237 is a single-lobe cam and 
is mounted upon the outboard portion of the shaft 133, 
as best illustrated in FIGS. 11 and 12. A biasing spring 
238 connected to the crank arm 234 (see FIGS. 11, 12 
and 14) urges the crank 233 toward rotation in a clock-, 
wise direction, as seen in these figures, and is effective . 
normally to maintain the cam follower roller 236 in 
contact with the cam 237. - 
A keeper member 241 is mounted upon the arm 234 

of the crank 233, being pivotally mounted at a point 
adjacent one end of the keeper member as indicated by 
the reference numeral. 242. A retaining screw 243 is 
mounted at the opposite end of the keeper member and . . 
extends through an arcuate slot 244 in the bell crank 
233. This mounting arrangement permits limited ad 
justment of the keeper member 241 to provide effective 
latching engagement of a slotted portion 245 of the . 
keeper member with a lug. 246 on one end of an indexing 
pawl 247. - . . . - 

The indexing pawl 247 is pivotally mounted upon the 
frame 132 of the printing machine by means of a pivot 
member 248. An indexing pawl actuating lever 249 is : 
also pivotally mounted upon the shaft member 248 and 
is provided with a pin 251 positioned to engage the pawl 
247. A spring 252 is connected to the pawl 247 and . . 
to the actuating lever 249 and tends to pull the indexing. 
pawl into engagement with the pin 251. In addition, a 
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biasing spring 253 is connected to the lever 249 and 
urges that lever toward rotation in a clockwise direction 
as seen in each of FIGS. 12-14. 
One end 254 of the indexing pawl actuating lever 249 

is positioned to engage a pin 255 mounted upon an in 
dexing control lever 256, the lever 256 being pivotally 
mounted upon the frame of the machine as indicated by 
the reference numeral 257. The end of the lever 256 
opposite the pin 255 is pivotally connected to an op 
erating rod or link 258, the other end of the rod 258 
being mechanically connected to a solenoid or other elec 
trically controlled actuating device 259. 
The solenoid 259 exercises a major control function 

with respect to the indexing control mechanism described 
hereinabove. As explained in detail hereinafter in con 
nection with the circuit diagram of FIG. 28, the Solenoid 
259 is energized to prevent indexing or changing of the 
numbers printed by the numbering devices such as the 
numbering machine 157. On the other hand, when the 
solenoid is not energized, the control mechanism pro 
vides for indexing of the numbering heads except under 
certain specified conditions as set forth in detail herein 
after. 
Assuming that the solenoid 259 is energized, the link 

258 is pulled downwardly to the position shown in 
FiGS. 12 and 14 from the position illustrated in FiG. 13. 
The downward movement of the link 253 causes the 
control lever 256 to rotate in a clockwise direction about 
the pivot point 257. The clockwise movement of the 
control lever 256 causes the indexing pawl actuating 
lever 249 to pivot in a counterclockwise direction about 
the pivot member 248 by virtue of the engagement of the 
pin 255 with the end portion 254 of the actuating lever. 
This counterclockwise movement of the actuating lever 
249 is of course effected against the biasing force applied 
to the actuating lever by the spring 253. 
As the actuating level. 249 moves in a counterclockwise 

direction, the pawl 247 pivots about the member 24 in 
a counterclockwise direction, being constrained to move 
with the lever 249 by the spring 252. As a consequence, 
the lug 246 is moved away from the notched portion 
245 of the keeper member 241, preventing these two 
members from latching up. Consequently, the bell crank 
233 is permitted to pivot in a clockwise direction, as 
suming that it is not currently engaged by the lobe 26: 
on the cam 237, with the result that the crank moves to 
the position 233A shown in dash lines in FIG. 13, which 
corresponds to the position shown for the crank in FIG. 
14. The movement of the crank 233 is effective to pivot 
the arm 23 in a counterclockwise direction, since the 
crank is connected to the arm 23 through the link 232. 
Accordingly, the arm 231 is moved to the position 231A. 

5 

20 

25 

30 

35 

40 

45 

50 

(FIG. 13) rotating the rock shaft 208 in a counterclock 
wise direction and pivoting the arm 213 to the position 
213A of FIG. 13, which corresponds to the position 
illustrated in FIG. 14. Accordingly, and as described 
hereinabove, the indexing mechanism is prevented from 
changing the settings of the numbering machines, since 
the cams are moved out of the path of the cam followers 
on the numbering machines. . . . 
As long as the solenoid 259 remains energized, the con 

trol mechanism remains in the unlatched or non-indexing 
position described hereinabove. During each cycle of 
operation, of course, the cam follower 236 is engaged by 
the cam lobe 26, driving the cam follower outwardly 
of the shaft 133 and pivoting the crank 233 in a counter 
clockwise direction, thereby momentarily conditioning 
the indexing apparatus for an indexing operation. With 
the solenoid energized, however, the pawl 247 cannot 
latch up with the keeper member 241, so that the mech 
anism returns to the non-indexing position as soon as 
the cam follower 236 is released from engagement with 
the can lobe 261. 
When the solenoid 259 is de-energized, however, sub 

stantially different operating conditions obtain. Thus, 
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mechanism is described in detail hereinafter. 
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with the solenoid de-energized, the spring 253 pivots the 
indexing pawl actuating lever, 249 back to the position. 
shown in FIG. 13, causing the indexing control lever 256. 
to return to its original position and pulling the link 258. 
upwardly from the solenoid. The clockwise movement 
of the indexing pawl actuating lever 249 also causes the 
pawl 247 to move in a clockwise direction to the position. 
shown in FIG. 13. In this position, the lug 246 on the 
pawl engages the end portion 245 of the keeper 241 and 
latches the crank 233 in the position shown in solid 
lines in FIG. 13. Consequently, even when the cam 
follower 236 is not engaged by the lobe 261 of the cam 
237, the crank 233 is held in the illustrated position, 
thereby maintaining the indexing mechanism in its en 
gaged or indexing position. It is thus seen that energiz 
ing of the solenoid 259 is normally effective to maintain 
the indexing mechanism in an unactuated or non-indexing. 
condition, whereas de-energization of the solenoid per 
mits the mechanism to move to an engaged or indexing 
position. - - 

When the number printing unit 32 of the machine 30 
is not being employed to print numbers on the sheets 
being fed therethrough, it is desirable that the settings 
of the individual numbering machines, such as the device. 
157, not be changed. That is, the indexing mechanism 
should be held in a non-indexing or disengaged condition 
whenever sheets are being passed through the machine 
without having numbers printed thereon. This result is 
accomplished by means of a stop member 263 which is 
mounted upon an impression cylinder release lever 264. 
The lever 264 comprises a part of the print control mech 
anism of the number printing unit 32, which control 

When the 
machine is conditioned for printing, the lever 264 is 
maintained in the position illustrated in FIG. 12, with 
the stop member 263 displaced by a substantial distance, 
from the indexing control lever 249. On the other hand, 
when the number printing unit 32 is conditioned to print. 
numbers on the sheets being passed therethrough, the 
lever 249 is pivoted to an alternate position, as illustrated 
in FIG. 11, moving the stop member 263 much closer, 
to the actuating lever 249. In this position, the stop 
member 263 is effective to engage a foot 265 on the 
actuating lever 249 and to prevent clockwise movement 
of the actuating lever from the disengaged or non-index 
ing position of FIG. 12. Consequently, as long as the 
impression cylinder release lever 264 is maintained in 
the position shown in FIG. 11, the actuating lever 249. 
cannot move in a clockwise direction, regardless of 
whether or not the solenoid 259 is energized, thereby 
preventing indexing unless the number printing unit 32 
is conditioned to carry out a printing operation. 

THE PRINT CONTROL. MECHANISM 

The mechanical apparatus which is utilized to deter 
mine whether or not sheets passed through the number 
printing unit 32 are imprinted is best illustrated in FIGS. 
9-12, and particularly in FIG. 12. Basically, this control 
function is accomplished by moving the impression roll 
226 (FIG. 9) a relatively short distance toward and 
away from the number printing devices such as the 
number printing machine 157. The distance through 
which the impression cylinder 226 is moved may be quite 
Small and may, for example, be of the order of A6 inch 
or less, so that the gears 38 and 142 can be maintained 
in meshing engagement at all times. 

: The principal control element for the print control. 
mechanism comprises the solenoid 271 which, as illus 
trated in F.G. 12, includes an armature 272 which is 
connected to a link or connecting rod 273. The end of 
the link 273 opposite the solenoid armature 272 is pivot 
ally connected to a lever 274, the pivotal connection 
being indicated by the reference numeral 275. The lever 
274 is pivotally mounted on the frame member 132 by 
means of a pivot member 276 and is biased toward move 



. 3 . 
ment in a counterclockwise direction by suitable means 
such as the biasing spring 277. A stop member 278 is 
mounted upon the lever 274, in the medial portion there 
of. Preferably, the stop member 278 is eccentrically 
mounted on the lever 274 to provide for adjustment of 
the stop as described more fully hereinafter. 
The pivot member 276 is also employed to afford a 

means for mounting the impression cylinder release lever 
264 upon the frame member 132. One arm 281 of the 
lever 264 is provided with a lug or projection 282 which 
supports a cam follower roller 283. The cam follower 
283 is positioned in the path of movement of a print 
control cam 284 which is mounted upon the numbering 
machine support shaft 133 and is affixed to that shaft 
for rotation therewith, being mounted adjacent the in 
dexing control cam 237. The stop member 263 described 
hereinabove is mounted upon the lever arm 281, and the 
end of the arm. 281 is pivotally connected to a link 285. 
A spring 286 is connected to the lever arm 281 and is 
utilized to bias the lever 264 toward pivotal movement 
in a clockwise direction about the pivot member 276. 
The end of the link 285 opposite the lever arm 281 is 

pivotally connected to an adjustment arm 287. A clamp 
screw 288 is threaded into the adjustment arm member 
287 and extends outwardly thereof through an arcuate 
slot 289 in an adjustment segment 291 which is affixed 
to the shaft 292 of the impression cylinder 226. An 
adjustment screw 293 is mounted in an extension portion 
294 of the member 287; the screw 293 is provided with 
threads which engage in a serrated or threaded external 
portion 295 of the adjustment. segment 291. The ad 
justing arm 287 is affixed to a suitable bearing 296 for 
the shaft 292, the shaft being eccentrically mounted in 
the bearing so that rotation of the bearing causes the 
shaft to move toward or away from the shaft 133 and 
hence toward or away from the numbering heads such 
as the numbering head 157 (see FIG. 9). 
The impression cylinder release lever 264 also includes 

a second arm. 298 having an adjusting screw 299 mounted 
at the end thereof, the adjusting screw being employed 
to support a stop member 301. The stop. member 301 
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pawl 362 latching up with the stop member 30, as de 
scribed more fully hereinafter. 

During each operating cycle of the number printing. 
unit 32, the cam 284 engages the cam follower 283 and 
pushes the cam follower downwardly, pivoting the lever. 
264 in a counterclockwise direction about the pivot mem 
iber 276 and thus moving the lever to the position shown 
in FIG. 12. At approximately the same time, if a sheet 

0. 

tions to engage the stop member 301. 
when the continued rotation of the shaft 133 disengages 
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is positioned to engage a release lever pawl 392 which 
is mounted on the outboard end of a shaft 393 and pref 
erably is resiliently connected to the shaft for rotation 
therewith by suitable means such as a torsion spring 
(not shown) mounted on the shaft and having one end 
connected to the shaft and the other end connected to 
the release lever pawl. The pawl 302 is provided with 
an arm or lug 304 which is positioned to engage the stop 
imember 278 on the lever 274. In addition, a further 

45 

50 
extension 305 of the pawl 302 is positioned to engage a 
stop member 306 which is affixed to the frame member 
132 of the number printing unit 32. A detent pawl 

of paper is being fed into the number printing unit 32, 
the shaft 303 is rotated in a counterclockwise direction, 
pivoting the pawl 362 from the position shown in FIG. 11 
to that shown in FIG. 12, in which the pawl is in posi 

Consequently, 

the cam 284 from the cam follower 283, the lever 264 
does not pivot through any substantial distance, in a 
clockwise direction, despite the fact that it is biased to 
ward rotation in this direction by the spring 286. . In 
stead, the lever is prevented from rotating in a clock 
wise direction by engagement of the stop member 301 
with the pawl 302. Consequently, the lever 264 and 
the link 285 are held in the "print” position, shown in 
FIG. 12, in which the impression cylinder shaft 292 has 
been moved to a print position with the impression cylin 
der 226 in position to press a sheet of paper passing 
through the number printing unit 32 against the type 
characters on the numbering heads of the machine. . 

If it is desired to transfer a sheet through the number 
printing unit without imprinting any numbers thereon, 
the solenoid 271 is de-energized. Under these circum 
stances, the spring 277 is effective to pull the link 273 and . 
the lever 274 to the right, pivoting the lever 274 in a 
counterclockwise. direction about the pivot member 276 . 
from the position of FIG. 12 to that shown in FIG. 11. 
The movement of the lever 274 brings the stop member 
278 further to the right to a position where it can engage 
the arm 304 of the pawl 302 and prevent movement of 
the pawl to its latching position. . - . 
With the solenoid 271 de-energized, the cam 284 en 

gages the cam follower 283 and pivots the lever 264 
momentarily to its print position (FIG. 12). After the 
lobe 309 on the cam passes the roller 283, however, the 
spring 286 urges the lever 264 to pivot in a clockwise di 
rection. Since the stop member 278 prevents movement: 
of the pawl 302 to its latching position, the lever 264 
pivots in a clockwise direction to the position shown in 
FIG. 11, with the end of the arm 298 of the lever dis 
posed in the space between the arms 304 and 311 of the pawl 382. Consequently, the link 285 is pulled up 
wardly, rotating the adjusting arm member 287 in coun-- 
terclockwise direction. The rotational movement of the 
adjusting arm. 287 causes a corresponding movement of 

... the segment 294, and hence of the bearing 296. Accord block 307 is also mounted on the shaft 303 and is con 
nected to the arm 305 of the pawl 302 by means of a 
Spring 308. The shaft 303 extends across the input side 
of the number printing unit 32, and a feeler finger is 
mounted on the shaft in position to engage each sheet 
of paper fed into the number printing unit and thereby 

Irotate the shaft 303 in a clockwise direction as seen in 
FIG. 12. Inasmuch as this portion of the machine is . 

the feeler Substantially conventional in construction, 
... finger is not illustrated in the drawings. 

In order to imprint a sheet of paper passing through 
the number printing unit 32 with various numbers, using 
the individual printing heads such as the numbering 
machine 157, the solenoid 271 is energized, pulling the 
link 273 to the left and pivoting the lever 274 in a clock 
wise direction about the pivot member 276 to the posi 
tion illustrated in FIG. 12. This movement is, of course, 
effected against the biasing force exerted on the lever 274. 
and the link 273 by the spring .277. The movement 
of the lever 274 brings the stop member 278 to the illus 
trated position, in which it does not interfere with the 

ingly, the impression cylinder shaft 292 and the cylinder 
226 are moved away from the shaft 133 by a relatively 
small distance, permitting a sheet of paper to pass through 
the machine without being imprinted. At the same time, . 
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a number printing unit 32. This offsetting of the numbers. 
on the rear face of the sheets is prevented, in conven 

70 tonal ma - 
302 in accordance with the position of the aforemen 
tioned feeler finger positioned in the path of movement 
of the sheets into the numbering unit 32. That is, if no 

the pivotal movement of the lever 264 brings the stop 
member 263 up into position to engage the foot 265 on 
the lever 249, thereby preventing clockwise movement 
of the lever 249 and hence preventing indexing of the . 
numbering heads as described hereinabove. . . . . . 

If the impression cylinder were permitted to move to 
its print position when no paper was present in the print 
ing unit 32, an image would be imprinted upon the im 
pression cylinder which would subsequently be trans 
ferred to the rear face of the next sheet fed through the 

tional manner, by controlling movement of the pawl 

sheet is fed into the number printing unit during a given 75 cycle of operation, the shaft 303 is not pivoted in a s   
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counterclockwise direction and hence does not bring the 
pawi 302 into position for engagement with the stop 
member 39 on the lever 264. The stop member 306, 
on the other hand, limits movements of the pawl 392 in 
a clockwise direction under the influence of the torsion 
spring on the shaft 383. 
To adjust the printing position of the impresison roll 

226, the screw 238 may be loosened and the adjusting 
screw 293 may be adjusted to vary the angular position 
of the arm 287 relative to the segment 231. This ad 
justment is substantially similar to that employed on pre 
viously known offset printing machines. The eccentric 
stop member 278 may be adjusted to accurately locate 

O 

the pawl 392 for engagement with the stop member 39. 
Moreover, the stop member 263 may be conveniently 
adjusted to assure effective engagement with the foot 265 
on the indexing control lever 249 when the lever 264 is 
in its unactuated or non-printing position. 

In a given operating cycle of the machine, the engage 
ment of the cam follower 283 with the cam lobe 395 
should occur before engagement of the lobe 237 with the 
cam follower 236. The normal operating relationship of 
the two cams is illustrated in F.G. 11. In FIG. 12, the 
cams are not accurately shown in their normal positions 
relative to each other. Rather, the cams have been dis 
placed from each other, in this view, in order to show in 
a single drawing the effect of the engagement of each 
of the two cams with its respective cam follower. 

Control of the print solenoid 275, as described more 
fully hereinafter in connection with FIG. 28, is deter 
mined by the source of the sheets being printed in the 
printing machine 39; that is, the print solenoid 271 is 
normally energized during the period in which sheets 
being fed through the number printing unit 32 originate 
in the auxiliary systems chute 41 (FIG. 5) but is de 
energized when the last sheet from the systems chute 
reaches the number printing unit 32 and is maintained in 
this condition during the feeding of sheets from the main 
stack 37 of the printing machine. FIGS. 24 through 27 
illustrate a control mechanism which is utilized to ac 
tuate the print solenoid 271 in the proper time relation 
with respect to the feeding of sheets from the systems 
chute and from the main stack of the printing machine 
feeder. 
The device illustrated in FIGS. 24-27 comprises a switch 

317 having a cam follower actuating artin 319 positioned 
for engagement with a cam 38 that is mounted upon a 
shaft 322, the shaft 322 being supported in a U-shaped 
bracket 323 which may be mounted at any desired loca 
tion within the number printing unit 32. Suitable bear 
ings 324 may be utilized in mounting the shaft 322 in the 
bracket 323. 
A clutch mechanism 32 is mounted on the shaft 322 

and is utilized to drive the shaft. The clutch 323 in 
cludes a drive member 325 which is journailed on the 
shaft 322, axial movement of the drive member being 
limited by suitable means such as a retaining washer 326. 
A drive sprocket 327 is affixed to the drive member 325 
and is utilized to rotate the drive member. The sprocket 
327, in turn, is driven by a suitable chain or other drive 
member from a shaft in the printing machine which rotates 
through one revolution during each cycle of machine 
operation, the drive ratio being such that the sprocket 
327 rotates through one revolution for each four cycles 
of machine operation. Inasmuch as there are several 
different shafts in the number printing unit 32 which are 
driven on a one-to-one ratio with respect to the feeding 
of sheets through the number printing unit, the choice 
of main drive-shaft is not critical and has not been illus 
trated in the drawings. 
The clutch 32 further includes a driven member 323 - 

which is mounted on the shaft 322 and is held thereon 
by means of a pin 329 (FIG. 25). The pin 329 con 
Strains the member 328 to rotate with the shaft 322, and 
vice versa, but permits axial movement of the driven mem 
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ber of the clutch along the shaft. A collar 330 is 
rotatably mounted upon the driven member 328 and en 
gages a shoulder 331 (see FIG. 25) at the end of the 
driven member. A spring 332 is mounted upon the clutch 
members 325 and 328 in encompassing relation to a part 
of each of the clutch members. A sleeve 333 is dis 
posed in encompassing relation to the spring 332. One 
end of the spring 332 projects upwardly through a slot 
334 in the sleeve 333, whereas the other end of the 
spring is engaged in a slot 335 in the collar 338. 

Actuation of the clutch 32 is effected by means of a 
solenoid 320 having an armature 336. An operating lever 
337 is pivotally mounted upon a bracket 338 adjacent 
the solenoid (see FIGS. 24 and 27), one end of the lever 
337 being positioned for engagement by the solenoid 
armature 336 and the other end being positioned to 
engage ihe sleeve 333 of the clutch (see FIGS. 24 and 25). 
A spring 339 holds the lever 337 lightly in engagement 
with the sleeve 333. 
When the printing machine 30 is first placed in opera 

tion, the solenoid 320 is not energized, the operating cir 
cuit of the solenoid being held open by operation of the 
Systems chute sensing switch 439 described more fully in 
connection with FIG. 28. Consequently, as long as any 
paper remains in the systems chute, the clutch solenoid 
320 remains de-energized. Under these circumstances, 
the clutch 321 is disengaged and, although the sprocket 
327 and the clutch drive member 325 are continuously 
rotated, the shaft 322 is not rotated. - 
When the last sheet of paper leaves the systems chute, 

however, the systems chute sensing switch 43 closes and 
energizes the clutch solenoid 320. At this time, of course, 
it is too soon to start printing of the sheets passing 
through the number printing unit 32, since, in normal 
operation such printing should commence only with the 
last sheet out of the systems chute. In the illustrated 
embodiment of the invention, the time required for this 
sheet to reach the number printing unit 32 is approxi 
mately four cycles, and this four-cycle delay in condi 
tioning of the number printing unit for printing operation 
is effected by the clutch and switch arrangement of FIGS. 
24-27. 
When the solenoid 320 is energized, the armature 336 

moves outwardly of the solenoid, pivoting the lever 337 
into engagement with the sleeve 333 of the clutch. The 
lever 337 engages a projection 338 and prevents rota 
tional movement of the sleeve 333. As a consequence, the 
Spring 332 tends to tighten, establishing a driving connec 
tion between the driven member 328 and the drive mem 
ber 325 of the clutch. As long as the solenoid 320 re 
mains energized, the clutch 32 is engaged. Because the 
drive ratio through the sprocket 32 is 1:4, four cycles of 
machine operation are required to rotate the shaft 322 
through a complete revolution to cause the cam 318 to 
actuate the switch 317, closing this switch and condition 
ing the print solenoid 271 for printing operation as de 
scribed hereinafter in connection with FIG. 28. It is thus 
seen that the device of FIGS. 24-27 effectively controls 
operation of the print solenoid and provides the time de 
lay necessary to effectuate printing in the number print 
ing unit 32 only when the last sheet out of the systems 
chute 45 reaches the number printing unit. 

ELECTRICAL CONTROL FOR NUMBER 
PRINTING UNIT 32 

A preferred electrical control circuit for the printing 
machine 30, and particularly the number printing unit 32 
of the machine, is shown schematically in FIG. 28. It 
should be understood that the schematic diagram of FIG. 
28 does not include the control arrangements for many 
of the devices in the initial unit of the machine, the identi 
fication printing unit 31. Inasmuch as the control circuits 
for most of this portion of the machine do not comprise 
a part of the present invention, they have been generally 
omitted from the wiring diagram. - - - - - 
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The control circuit illustrated in FIG. 28 comprises a 
pair of A.C. buses 350 and 351 which may be connected to 
a suitable A.C. power supply by conventional means in 
cluding overload protection and a main disconnect switch 
(not shown). It will be understood that, although an A.C. 
control circuit is described herein, a D.C. control arrange 
ment may be utilized if desired. The control circuit in 
cludes seven principal control devices which comprise 
four control relays designated as CR4, CR5, CR6, and 
CR7, respectively, a time delay relay TDR2, and a pair of 
counting devices comprising a total counter TC and a 
book counter BC. 
The control relay CR7 may be of conventional con 

struction and may comprise an operating coil 352, a first 
pair of normally open contacts 353, a second pairs of 
normally open contacts 360, and a pair of normally closed 
contacts 354. The operating coil 352 is connected across 
the supply circuit comprising the buses 356 and 351 in a 
circuit including, in series, a normally closed stop switch 
355 and a normally open starting switch 356. A second 
stop switch 358 may also be incorporated in this circuit, 
and this switch may be located at the output end of the 
printing machine to permit the operator to stop the 
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is connected in series with a pair of normally open con 
tacts 378 in the control relay. CR4 and from those con 
tacts back to the A.C. line 350. A suitable indicator light 
383 may be connected in parallel with the reset coil 371 
and preferably is located at the output end of the printing 
machine as indicated in FIG. 10. This light warns the 
operator whenever the book counter is engaged in a reset 
operation. 
The two counters TC and BC may also be utilized to 

control certain functions of the information printing unit 
31 of the printing machine 30, such as the sheet feeder. 
and other related devices. Thus, control switches and 
other control devices 381 for the sheet feeder and the 
other operating elements of the first printing unit may be 
connected to suitable feeder actuating devices 382 through 
a circuit which may include the contacts 362 and 372 of 
the book counter BC and total counter TC, respectively. 
For example, the feeder control devices 381 may include 
start and stop switches for the feeder, control switches for 
a blanket cleaner device, and related control devices. The 
feeder actuating devices 382, on the other hand, may in 

machine from this location (see FIG. 10). Usually, the 
start and stop switches 355 and 356 are located on a con 
trol panel on the information printing machine unit 3, 
as indicated in FIG. 1. The relay contacts 360 are con 
nected in parallel with the starting switch 356 to afford 
a holding circuit for the relay. 
The total counter unit TC includes a counting coil 359 

and a reset coil 361. The counter TC may also include 
at least one set of normally closed contacts 362 and one 
or more pairs of normally open contacts 363. The 
counter TC is a standard commercial item and may, for 
example, comprise a counter of the kind manufactured 
by Eagle Signal Corp., Moline, Ill., and sold by them as 
their model #HZ40A6. Since the counter is substan 
tially conventional in construction, the details of its 
structure are not illustrated or described herein. - 
The counting and reset coils 359 and 361 are con 

nected to each other at a common terminal 364 which, 
in turn, is connected to the A.C. line 351. The other 
terminal of the reset coil 361 is connected to the nor 
mally open contacts 353 of the relay CRT, the other side 
of the contact pair being returned to the A.C. line 350. 
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The remaining terminal of the counting coil 359, on the 
other hand, may return to the supply line 350 through a 
circuit comprising a double-pole double-throw counter 
control switch 365 which is connected in series with a 
paper count pulse switch 366. The counting coil 359 is 
also returned to the A.C. line 350 through a circuit com 
prising a total count pulse switch 367, which is connected 
to the line 350 through a pair of normally closed con 
tacts 368 which are incorporated in the control relay 
CR6. It is this latter circuit which is normally employed 

i to actuate the counter coil 359. 
The second or book counter BC is similar to the total. 

counter TC and comprises a counting coil 369, a reset 
coil 371, two pairs of normally closed contacts 372 and 
373, and a pair of normally open contacts 374. The two 
coils 369 and 371 are connected together at the common 

60 

terminal 375 and this terminal is connected to the A.C. : 
line 351. - 

The remaining terminal of the reset coil 371 is con 
nected to the other line 350 through a first circuit in which 
the normally closed contacts 354 of the control relay 
CR7 are connected in series. The reset coil is also con 
nected to the A.C. line. 350 through an alternate circuit 
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clude suitable solenoids or the like for the 
the sheet feeder. 

In addition to the contacts. 376, the time delay relay. -- 
TDR2 may include a suitable operating coil 384 and an 
additional set of contacts 385. In the illustrated em 
bodiment, the relay TDR2 is a D.C. device; accordingly, 
a rectifier Such as the diode 386 is connected in series 

operation of 

with the operating coil 384. One terminal of the operat 
ing coil 384 is connected to the A.C. supply line 351. 
The other terminal of the coil 384 is connected through 
the rectifier 386 to the relay contacts 385 and also to 
the normally open contacts 374 of the book counter BC, 
The remaining contacts in the contact pairs 374 and 385. 
are connected to each other at the terminal 387 and are 
connected to one terminal 388 of the single-pole double 
throw Switch 44. Thus, the operating coil 384 of the 
time delay relay TDR2 may be connected to the A.C. - 

tline 350 through a circuit comprising the contacts 385, 
the switch 44, and the contacts 378 of the relay CR4. 
An alternate circuit is provided through the book counter 
contacts 374 instead of the relay contacts 385. 
The normally closed contacts 373 of the book counter 

BC are utilized to control operation of the operating sole 
noid 320 of the clutch 32 (see FIGS. 24-27). Thus, 
one terminal of the clutch solenoid 320 is connected to 
the A9, line 35, the other terminal being returned to the A.C. line 350 through a circuit comprising, in series, 
the book counter contacts 373 and a pair of normally 
open contacts. 391 in the control relay. CR4. An alter. 
nate energizing circuit for the clutch solenoid 320 is also 
provided and comprises, in series, the book counter con 
tacts 373, the paper sensing switch 43, and a pair of 
normally closed contacts 392 which are included in the 
control relay CR5. It will be recalled that the switch 43. 
is mounted in the systems chute of the sheet feeder (see 
FIG. 7). - . . . 

In addition to the normally closed contacts 368, men 
tioned hereinabove, the control relay CR6 includes a pair. 
of normally open contacts 393, an additional pair of nor 
mally open contacts 394, and an operating coil 395. 
One terminal of the operating coil 395 is directly con 
nected to the line 351. The other terminal of the coil is 
connected to one terminal 396 of an index control switch: 
397. The Switch 397 is a double-pole three-position de 

- vice having positions identified as “automatic, “manual, 

including a pair of normally open contacts 376 in the 
time delay relay TDR2. The counting coil 369, on the other hand, is connected back to the A.C. in 350 by 
means of a circuit which includes, in series therewith, 
the double-pole double-throw switch 365. The main, or 

O 

and “off”. The energizing circuit for the operating coil 
395 of the control relay CR6 is completed through the . . . 
switch terminal 398, which is returned to the A.C. supply 
line 359 by means of a circuit including, in series, the in normally open contacts 394 of the relay CR6 and a 

usually used, energizing circuit for the counting coil 369, 
however, extends through a paper count switch 44, which 75 ber printing unit, being controlled by the feeler or sens. .. 

paper-no paper switch 399 which is located in the second 
or number printing unit 32 of the machine. The switc 
399 is actuated by movement of the paper into the num 
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ing finger 401 (FIGS. 9 and 11). Another energizing 
circuit for the relay coil 395 is provided through the 
terminal 398 and a set of normally closed contacts 402 
which are included in the relay CR5 and are connected 
back to the line 350. 
As noted hereinabove, the normally closed contacts 

368 of the relay CR6 are incorporated in the energizing 
circuit for the reset coil 37 of the book counter BC. 
The remaining pair of contacts 393 in the relay CR6 are 
incorporated in the operating circuit of the index Solenoid 
259 (see FIGS. 11, 12 and 14). Thus, the index solenoid 
259 is connected, at one end, to the A.C. bus 35i, the 
other terminal of the solenoid being connected through 
the relay contacts 393 to the other A.C. line 350. An 
alternate circuit for energizing the index Solenoid is also 
provided, the alternate circuit bypassing the contacts 393. 
Thus, the solenoid 259 is connected to a terminal 465 of 
the switch 397 and, when the switch is moved to its 
“off” position, an operating circuit is completed from the 
solenoid 259 through the switch terminals 405 and 406 
to the A.C. bus 359. 
As noted hereinabove, the control relay CR4 includes 

the two sets of normally open contacts 378 and 391; the 
relay is also provided with an operating coil 407. One 
terminal of the coil. 407 is connected directly to the A.C. 
line 35. The other terminal of the coil is returned to 
the other A.C. line 350 through the relay contacts 39. 
Thus, the contacts 391 afford a holding circuit for the 
control relay CR4. The initial actuating circuit for the 
coil 407 extends through the systems chute sensing Switch 
43 and the normally closed contacts 392 of the relay CR5. 
The relay CR5, in addition to the contact pairs 392 and 

402, comprises an operating coil. 408 and two further 
sets of normally open contacts 499 and 4:1. One termi 
nal of the operating coil 408 is connected to the A.C. line 
351, whereas the other terminal of the coil is connected 
to a terminal 412 of a single-pole three-position Switch 
413, sometimes referred to hereinafter as the print con 
trol switch. The three positions of the print control 
switch 413 are afforded by individual terminals 414, 415 
and 416 and are identified as "manual,” “off," and "auto 
matic.” The switch 413 is preferably located immedi 
ately adjacent the index control switch 397 as illustrated 
in FIGS. 9 and 11. Thus, when the switch 413 is in its 
“manial' position, the operating coil 48 of the relay 
CR5 is directly energized through the terminals 42 and 
414 of the switch. 
The operating coil 403 of the relay CR5 is provided 

with actuating and holding circuits which are effective 
when the switch 413 is in its "automatic' position. Thus, 
the holding circuit for the relay comprises, in series, the 
switch terminals 412 and 416 and the relay contacts 41, 
which are connected back to the A.C. line. 350. The ac 
tuating circuit for the relay CR5 includes the switch ter 
minals 412 and 416 and, in series therewith, the cam 
operated print conditioning switch 37 described herein 
above and the normally open contacts 378 of the control 
relay CR4. The control relay CR5, and particularly the 
contacts 409 thereof, is employed to control energization 
of the print solenoid 27 (see FIGS. 11 and 12). Thus, 
one terminal of the print solenoid 27 is connected to 
the A.C. line 35, whereas the other terminal of the 
solenoid is returned to the other A.C. line 350 through 
the contacts 499 of the relay CR5. - 

In considering the operation of the electrical control 
circuit of FIG. 28, it may first be assumed that the circuit 
is conditioned for fully automatic operation. That is, 
the print control switch 43 is moved to its “automatic' 
position, the index control switch 397 is set for “auto 
matic' operation, and the counter control switch 365 is 
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matic operation, operation is initiated by closing the 
starting switch 356. Closing of the Switch 356 is effective 
to energize the operating coil 352 of the relay CRT, clos 
ing the contacts 360 to afford a holding circuit for the 
relay. At the same time, the contacts 353 and 354 are 
opened, thereby de-energizing the reset coils 361 and 37. 
of the total counter TC and book counter BC, respec 
tively. - 

When the machine is placed in operation, the operat 
ing coil 395 of the relay CR6 is energized through the 
normally closed contacts 402 of the control relay CR5. 
Energization of the relay CR6 is effective to close the 
contacts 394, establishing the alternate circuit from the 
A.C. line 350 through the sensing switch 399, the con 
tacts 394 and the terminals 396 and 398 of the switch 397 
to the coil 395. Actuation of the relay is also effective to 
close the contacts 393, thereby completing an energizing 
circuit through the index solenoid 259. Energization of 
the solenoid 259 is effective to prevent indexing of the 
numbering heads in the number printing unit 32, as de 
scribed hereinabove. In addition, actuation of the relay 
CR6 opens the normally closed contacts 368, thereby 
opening the circuit to the total count pulse switch 367. 
In the initial period of operation of the machine, when 
the sheet feeder 35 is feeding the deposit and re-order 
slips from the systems chute 41, the sheets are fed 
through the information printing unit 31 and are in 
printed with data in that unit, but are fed through the 
number printing unit 32 without being numbered, the 
print solenoid 27 remaining de-energized. 
The systems chute sensing switch 43 is held open as 

long as any paper remains in the chute 41. When the 
last sheet is fed from the systems chute, however, the 
switch 43 closes. When this occurs, the clutch solenoid 
320 is energized through a circuit beginning at the A.C. 
line 350 and extending, in series, through the normally 
closed contacts 392 of the relay CR5, the sensing switch 
43, the normally closed contacts 373 of the book counter 
BC, and thence through the clutch solenoid to the A.C. 
line 35. Energization of the solenoid 32 starts the cam 
318 associated with the print conditioning switch 37 in 
rotation but does not immediately close the switch 317. 
The closing of the sensing switch 43 is also effective to 

energize the operating coil 487 of the relay CR4. The 
energizing circuit for the coil 407 includes the normally. 
closed contacts 392 of the relay CR5 and the sensing 
switch 43, which are connected in series with the coil 407 
between the two A.C. lines 35 and 35. When the 
coil 407 is energized, the contacts 39; are closed, thereby 
establishing a holding circuit for the relay which is effec 
tive to keep the relay energized, for a limited time, even 
though the contacts 392 of the relay CRS may subsequent 
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opened. Moreover, it may be assumed that the main . . . 
disconnect switch of the machine, not illustrated, has been 
closed to connect the two supply lines 35 and 352 to a 
suitable source of A.C. power. 
With the circuit of FIG. 28 thus conditioned for auto 75 

ly be opened, as described hereinafter. In addition, en 
ergization of the relay CR4 is effective to close the con 
tacts 378, thereby effectively connecting the paper count 
switch 44 to the bus 359. 
With continued operation of the machine, the sensing 

switch 399 is of course closed by each sheet of paper as 
the sheet passes into the number printing unit 32. Thus, 
this switch is effective to set up a "one sheet holding cir 
cuit' for the relay CR6 through the relay contacts 334 
and the index switch 397. This holding circuit is effec 
tive to keep the index solenoid 259 energized while the 
last sheet from the systems chute 4S is fed into the num 
ber printing unit 32 and thus prevents indexing of the 
numbering heads in the numbering unit 32 until after 
this sheet has been passed into the number printing unit. 
It will be recalled that this last sheet is usually a re 
order form for new checkbooks, such as the sheet 23 
shown in FIG. 3, and is to be imprinted with numbers 
usually corresponding to the highest numbers printed on 
the checks. • 

As noted hereinabove, the cam 318 is started in rota 
tion upon energization of the clutch solenoid 320. When 
the last sheet out of the systems chute 41 passes into the 
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number printing unit 32, the cam 318 closes the Switch 
317, the timing being controlled by the drive ratio of the 
clutch 321. Closing of the switch 317 is effective to 
energize the relay CR5 through a circuit comprising the 
bus 350, the contacts 378 of the relay CR4, the switch 
317, the terminals 412 and 416 of the print control switch 
413, the relay coil 408, and the other bus 351. Actua 
tion of the relay CR5 is effective to open the contacts 402 
of the relay, thereby cutting off the one energizing circuit 
for the relay CR6. The relay CR6 remains energized for 
one more cycle of the machine, however, being energized 
through the holding circuit comprising the Switch 399 and 
the relay contacts 394. 
- Energization of the relay CR5 is also effective to close 
the contacts 409, thereby energizing the print solenoid 
271. With the print solenoid energized, the number 
printing unit 32 is conditioned for printing, as described 
hereinabove, so that the re-order sheet 123 is imprinted 
with a series of numbers by the numbering heads, al. 
though the numbering heads are not indexed. Energiza 
tion of the relay CR5 is also effective to close the con 
tacts 411, thereby setting up a holding circuit for the 
relay. At the same time, the normally closed contacts 
392 are opened, thereby opening the circuit to the sensing 
switch 43 and effectively de-energizing the clutch solenoid 
320. Thus, closing of the print conditioning switch 317. 
effectively de-energizes the clutch solenoid and interrupts 
operation of the clutch 321 after it has rotated only a 
short distance beyond the position at which the Switch 
317 is closed. Accordingly, the clutch circuit is auto 
matically established in a "home” position and is ready 
for the next sequence of operations. 

After the last sheet out of the systems chute, the re 
order sheet 123, has passed over the sensing switch 399, 
that switch is opened, effectively de-energizing the relay 
CR6. Consequently, the contacts 393 return to their 
normally open position with the result that the index 
solenoid 259 is de-energized. Accordingly, the number 
printing unit is conditioned to index the numbering heads 
such as the head 157 during each succeeding print cycle 
of operation as described hereinabove. Moreover, sub 
sequent closing of the switch 399 by the passage of addi 
tional sheets through the machine is not effective to en 
ergize the relay CR6, since the relay contacts .394 are 
now open. De-energization of the control relay. CR6 
also permits the contacts 368 to return to their normal 
closed position, effectively connecting the total 
switch 367 to the A.C. line 350. . . . . . . 
As noted hereinabove, when the systems chute sensing 

switch 43 is closed, the relay CR4 is energized and con 
nects the paper count switch 44 to the power supply. 
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and keeps the relay energized until the last sheet clears 
the paper count switch 44. The closing of the contact 
376, on the other hand, is effective to complete an ener-. 
gizing circuit from the bus 350 through the contacts. 376 . . . 
and the counter reset coil. 371 to the bus 351. . . 
The reset coil 371 of the book counter BC remains 

energized, as noted hereinabove, until the paper clears 
the counting switch 44 and until the time delay relay 
TDR2 again opens the contacts 376 and 385. Usually, 
the relay TDR2 is set to operate after a period of time 
equal to at least two cycles of machine operation, to give 
the machine operator time to insert new deposit and re-- 
order sheets in the systems chute 41. The lamp 383 is lit 
during this period, thus signalling the operator to place 
these sheets in the chute. After the time relay is effec 
tively de-actuated, the reset coil 371 is de-energized. 
When this occurs, the contacts 374 return to their normal 
ly open position and the contacts 372 and 373 return to 
their normal closed position. Thus, the operating circuit 
for the feeder control device 381 and feeder actuating . 
devices 382 is again completed, the energizing circuit for 
the clutch solenoid 320 is re-established, and the ener- . 
gizing circuit for the time delay relay TDR2 is opened. . . . 
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With the switch 365 open, as noted hereinabove, the 
energizing circuit for the total counter TC, and specifically 
the counting coil 359, is dependent upon operation of the 
total count pulse switch 367. The circuit to the switch 
367 remains open, however, as long as the relay CR6 
is energized, as is the case during the initial part of the 
operation when there is a paper supply in the systems. 
chute. When the relay CR6 is de-energized, however, 
as described hereinabove, a complete operating circuit 
is established from the bus 350 through the contacts 368 
of the relay CR6, the pulse switch 367, and the counting 
coil 359 to the bus 351. Since the switch 367 is closed 
each time a sheet is fed through the machine, a pulse is: 
applied to the counting coil 359, during each cycle in 
which this circuit is completed, corresponding to the 
cycles in which check sheets are passed through the 
machine. Thus, the total counter TC may be set to open 
the contacts 362 and stop the feeding of check sheets 
through the machine at any desired number, affording 

45 
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During each cycle of operation, the switch 44 is effective 
to complete a circuit to the terminals 388 and 389 in 
alternation. Thus, during each cycle in which a sheet of . . . 
paper is fed through the machine, once the control relay 
CR4 has been energized, a pulse is applied to the count 
coil 369 of the book counter BC. The counter therefore 
counts the individual check sheets as they are fed through 
the machine, the counting operation being effected in 
conventional manner. . . . . . . . . 
Once the counter BC has counted through a number 

... of cycles corresponding to the initial setting thereof, the 
counter mechanism operates to open the normally closed 
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contacts 372 and thereby de-energizes the feederactuating 
devices 382. In addition, the counter mechanism is effec 
tive to open the normally closed contacts 373, breaking 
the circuit to the clutch solenoid 320. At the same time, 
the contacts 374 of the book counter BC are closed. . 

switch 44 closes on the contact 383 thereof, the time delay relay TDR2 is energized through a circuit includ 
ing the switch 44, the book counter contacts 374 and the 
rectifier 386. Energization of the relay TDR2 closes both 
the contacts. 376 and the contacts 385. The closing of 
the contacts 385 establishes a holding circuit for the relay 
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an additional control over and above that provided by 
the book counter BC. For example, the total counter TC. 
may be set for a relatively large number of checks, cor 
responding to the number of sheets to be used in a group 
of checkbooks of uniform size. The total counter. TC 
is reset each time the machine is stopped, since opening 
of either of the stop switches 355 and 358 is effective to 
energize the reset coil 36 through the reset circuit com 
prising the normally closed contacts 353 of the relay CR7. 
Of course, opening of either of the stop switches breaks 
the holding circuit for the relay CR7 and thus is effective 
to de-energize the number and print control circuits. 
The operation of the control - circuit of FIG. 28, as , 

thus far described, is fully automatic only with the index. 
switch 397 and the print switch 413 set in the positions is 
illustrated in the drawing. That is, the sequence of oper- . . . 
ation set forth hereinabove is changed substantially when . . . 
either or both of these switches is set to different oper 
ating positions. For example, the index switch 397 may 
be set to its "manual” position, in which both poles of 
the switch are effectively open circuited. When this is 
done, the relay CR6 cannot be energized, since the oper 
ating circuit of the coil 395 is open. Disabling of the 
relay CR6 in this manner does not affect the printing 
operation in the number printing unit 32, since the relay 
CR6 is not incorporated in the operating circuit of the 

- . . . . . . 7. print solenoid 271. Consequently, and as before, the ... In the next cycle of the machine operation, when the circuit of FIG. 28 is effective to prevent printing of any 
70 sheets from the systems chute, with the exception of the 

last sheet to leave the chute.: 
- On the other hand, the index solenoid 259 remains de 
energized, because the relay CR6 cannot be actuated, and 

- hence the indexing solenoid remains conditioned for in 
75 dexing operation and permits completion of an indexing . . 
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operation at any time when a sheet is printed in the 
number printing unit 32. Consequently, when the last 
sheet out of the systems chute is imprinted, the number 
ing heads such as the head 57 are indexed following this 
print operation. Thus, by changing the index switch 397 
to its "manual' position and leaving the print switch 413 
in its "automatic' position, all sheets which are imprinted 
in the number printing unit 32 are numbered consecu 
tively, starting with the last sheet out of the systems chute 
and including all sheets fed from the main stack 37 of the 
sheet feeder 36. There is thus no "skipping” of the in 
dexing operation with respect to the first sheet imprinted 
in the number printing unit, this being the last sheet out 
cf the systems chute. 
The index switch 397 may also be set to its “off” posi 

tion, leaving the print switch 413 on "automatic.' This 
change in the index switch 397 completes an energizing 
circuit which maintains the solenoid 259 energized at all 
times, the sclenoid being connected directly across the 
lines 358 and 35 in series with the switch contacts 485 
and 496. As in the case of the "manual' position of this 
Switch, the relay CR6 remains de-energized. 

With the switches set in this manner, the printing con 
trol remains the same. That is, printing begins with the 
last sheet fed from the systems chute 41 and continues 
for all sheets fed from the main stack 37. Because the 
index solenoid 259 is kept energized, however, the index 
control mechanism is held in a position in which the in 
dexing carns cannot contact the cam followers on the 
numbering heads, as described hereinabove, so that the 
Settings of the numbering heads are not changed. Accord 
ingly, the same numbers are printed on all sheets fed 
through the machine, starting with the last sheet out of 
the systems chute. 
Another switching combination which may be em 

ployed with the printing machine 30, using the control 
circuit of FIG. 28, is applicable to situations in which 
only the information printing unit 31 is to be employed. 

INKING CONTROL MECHANISM FOR 
INFORMATION PRNTING UNIT 

FIGS. 29-32 and 35 illustrate the control mechanism 
provided in the present invention to prevent excessive 
build-up of ink on the master cylinder and blanket cylin 
der in the information printing unit 31 of the printing 
machine 30 (see FIG. 1). As shown in FIG. 29, the 
basic printing apparatus incorporated in the information 
printing unit 31 is substantially conventional in form and 
includes an impression cylinder 451 which is aligned with 
a transfer or blanket cylinder 452, the cylinders 451 and 
452 being mounted in the fixed frame comprising the 
frame member 453 of the information printing unit 31. 
The corresponding frame member 454 at the opposite 
side of the machine is indicated in phantom outline in 
FG. 35. The information printing unit 31 further in 
cludes a master cylinder 455 which is supported in a 
movable frame comprising a pair of frame members 456 
(FIG. 29) and 457 (FIG. 35) on opposite sides of the 
machine, the two frame members being mounted upon a 
transverse shaft 458 for conjoint pivotal movement rela 
tive to the fixed frame 453, 454. 
The ink train for the information printing unit 31 is 

substantially conventional in construction; accordingly, 
the mounting details for the ink rolls have not been 
shown in the drawings. Thus, the ink train may com 
prise a fountain roll 461 positioned to be engaged by a 
ductor roll 462. In accordance with conventional prac 
tice, the ductor roll 462 is arranged for movement between 
a position in which it engages the fountain roll 461 and 
an alternate position in which the ductor rollis in con 
tact with the distribution roll 463. For example, the 
mechanism for moving the ductor roll between those two 
operating positions may comprise a rock shaft 464, the 
shaft 464 being coupled to the ductor roll by a cam ar 
rangement which is effective to move the ductor roll be 
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tween the two aforementioned positions during each cycle 
of operation of the information printing unit 31. Because 
the can operating mechanism is well known in the art, 
and is not particularly critical to the present invention, 
it has not been shown in detail in the drawings. From the 
distributor roll 463, the ink is supplied through a further 
chain of idler and distribution rollers 465 to an oscillating 
ink roll 466 which engages a final pair of ink rolls 467 
and 468, usually referred to as the ink form rolls. The 
ink form rolls 467 and 468 are positioned to engage and 
apply ink to a master mounted upon the external surface 
of the master cylinder 455. In accordance with con 
ventional practice, the final ink rolls 467 and 468 may be 
mounted in the frame 456 for movement toward and 
away from the master cylinder 455, and a manually 
controllable mechanism may be provided for this pur 
pose. This mechanism has been omitted from the draw 
ings in order to avoid confusion with the ink control ar 
rangement described in detail hereinafter. An inter 
mediate idler roll 469 may be provided for the upper 
form roll 467. 
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In operation, ink is supplied from the fountain roll 
461 to the ductor roll 462 and is intermittently trans 
ferred by the ductor roll to the remainder of the ink train 
comprising the distribution roll 463 and the further ink 
rolls 465, 466, 467 and 468. The form rolls 467 and 468 
apply the ink to a planographic master mounted on the 
master cylinder 455, thereby inking the image on the 
master. A separate train of rollers (not shown) may be 
used to apply a repellent solution to the master. The 
ink image is transferred to the blanket cylinder 452 and 
is utilized to imprint a sheet of paper passed between the 
blanket cylinder and the impression cylinder 451. It 
will be recognized by those skilled in the art that this 
printing arrangement, as thus far described, is conven 
tional in construction and corresponds to commercially 
available offset printing machines used for a wide variety 
of different printing applications. 

In the printing machine of the invention, however, it 
is highly desirable that excessive build-up of ink in the 
planographic master mounted on the master cylinder 
455, and on the blanket cylinder 452, be avoided. This 
is particularly important in those instances in which code 
data or numerals are imprinted in magnetic ink on indi 
vidual checks or other business instruments (e.g., the data 
119 and 122 on the checks illustrated in FIG. 2) because 
an overly heavy printing of the magnetic ink may lead 
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to confusion and error in the operation of the magnetic 
sensing devices used in conjunction therewith. Accord 
ingly, the information printing unit 3 is provided with 
a control mechanism which is effective to interrupt inking 
of the master cylinder and also to prevent transfer of 
ink from the master cylinder to the blanket cylinder dur 
ing those cycles of operation in which no paper is fed 
through this printing unit. 
The ink control mechanism comprises a solenoid 471 

which is mounted upon the frame member 453. The 
solenoid 47 includes an armature 472 to which a con 
necting rod 473 is connected. The end of the rod 473. 
opposite the armature 472 is pivotally connected to a 
crank or lever 474 as by a pin 475. The lever 474 is 
pivotally mounted upon the frame member 453, the 
mounting member in this instance comprising a stud 476. 
The crank 474 is substanitally triangular in configura 

tion and carries a pin 477 which is positioned to engage 
one end of an operating lever 478. The lever 478 is 
pivotally mounted on the frame member 453 by suitable 
means such as a pin or shaft 479 and a latching pawl 481 
is also pivotally mounted upon the pin 479. The pawl 48. 
is connected to the operating lever 478 by a spring 482 
and also is engaged by a pin 483 mounted on the operat 
ing lever. A further spring 484 is utilized to apply: a 
constant bias to the operating lever 478 tending to pivot 
the lever in a clockwise direction as seen in FIGS. 29, 
31 and 32. s - " . , , 
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The pawl 481 is aligned with a notched keeper or latch 
member 485 which is mounted upon a crank or lever 486. 
The crank 486 is pivotally mounted upon the frame mem 
ber 453 of the printing unit as indicated by the reference 
numeral 487. One arm of the lever 486 carries a cam 
follower 488 which is aligned with a cam 489 mounted 
upon the shaft 491 of the blanket cylinder 452. A spring 
492 is utilized to bias the lever 486 toward movement in 
a clockwise direction and tends to maintain the cam fol 
lower 488 in engagement with the cam 489. It will be 
recognized that the ink control mechanism, as thus far 
described, is substantially similar in many respects to 
the indexing control mechanism described hereinabove 
in connection wtih FIGS. 13 and 14, and the operation 
is quite similar, as set forth in greater detail hereinafter. 
- The arm 501 of the lever 486, which is opposite the 
cam follower portion of the lever, is pivotally connected 
to a link 502. 
nected to a crank or lever 503, the ever 563 being affixed 
to a shaft 504 so that pivotal movement of the lever is 
effective to rock the shaft. As shown in FIG. 29, a con 
necting rod or link. 505 is pivotally connected to the 
crank 503, as indicated by the reference numeral 506, the 
opposite end of the link 505 being pivotally connected to 
a lever 507. The lever 507 is journalled upon a short 
bearing member or shaft 508 and projects beyond the 
shaft 508 to a pivotal connection 509 with a toggle 
member 511. 

Toggle 511 is mounted upon a shaft member 512 to 
which a pressure adjustment member 513 is affixed, the 
adjustment member 513 being eccentrically mounted 
upon the shaft. A set screw 514 connects the adjusting 
member 513 to the toggle member 511; the set screw is 
mounted on the toggle member and extends through an 
elongated slot 515 in the adjustment member 513. This 
adjustment is provided to afford a convenient means for 
regulating the pressure at the point of contact between the 
master cylinder 455 and the blanket cylinder 452 when 
the toggle member 511 is maintained in its inking or print 
ing position, as described more fully hereinafter. 
An operating lever 517 is also pivotally mounted upon 

the shaft 512 and is secured to the toggle member 511 
for movement therewith by means of an adjustable con 
nection 518. One end of the lever 517 is pivotally con 
nected, as indicated by the reference numeral 519, to a 
connecting rod or link 521. The end of the link 521 
opposite the pivotal connection 519 is provided with an 
elongated slot. 525 which engages a pin 522 to afford 
a means for guiding movement of the links 521. A 
spring 524 connects the link 521 to a lever, 523 which 
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The link 502, in turn, is pivotally con 
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a lever 543 which is pivotally mounted upon a stud or 
similar member 544. The end of the lever 543 opposite 
the link. 542 is pivotally connected to a toggle member 
545, as indicated by the reference numeral 546, the tog 
gle member 545 being substantially similar to the toggle 
511 of FIG. 29. The toggle member 545 is pivotally 
mounted upon a shaft 547 which is affixed to the frame. 
member 457 on the far side of the machine. 

In operation, the ink control mechanism is normally 
actuated by the solenoid 471. The solenoid is maintained 
in its actuated or energized condition as long as sheets to 
be printed are being fed through the printing unit by 
means of a suitable switch mounted in the conveyor 
ahead of the printing unit 31, which switch may be 
effectively combined with the sensing switch 44 described 
hereinabove. In explaining the operation of the ink con- i. 
trolling mechanism, as effected by the solenoid 471, it will 
first be assumed that the solenoid is de-energized, there 
by affording an illustration of the operations which take 
place in the printing unit 31 when the machine is turned 
on and the paper feed mechanism has not started opera tion or when feeding of paper through the printing unit 
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is pivotally mounted upon the pin 522. The lever 523 
is pivotally connected, as indicated by the reference nu 
meral 526, to a latch member 527. A pin 528 mounted 

however, the solenoid 471 is energized, pulling the arma 
ture. 472 downwardly, as seen in FIGS. 29 and 32, to 

on the lever 523 extends through an enlarged opening 
529 in the latching member 527 to afford a lost-motion 
connection between the lever and the latching member. 

55 

The latching member 527 is provided with an enlarged 
latching arm 531 which extends downwardly, as seen 
in FIGS. 29 and 30, toward engagement with a yoke 
532. The yoke 532 is affixed to the rock shaft 464 
by suitable means, such as the studs 533. Thus, the 
latch arm 531 is effective to control operation of the 
rock shaft 464, as described more fully hereinafter. 
Moreover, a manual control handle 534 is provided on 
the lever 523, the operation of the manual 
534 being described in detail hereinafter. - 

: A substantial portion of the control linkage described 
control lever 

60 

is interrupted. . . . .” - - - - 

With the solenoid 471 de-energized, the armature 472 
and the link 473 are elevated to the position shown in 
FIGS. 29 and 32. Accordingly, the crank 474 is main 
tained at the extreme clockwise limit of its rotational 
movement, holding the pin 477 in the position shown in . 
FiGS. 29 and 32. Accordingly, the pin 477 maintains 
the operating lever 478 in its extreme counterclockwise 
position, against the bias of the spring 484. Thus, the 
pawl 481 is maintained at its extreme counterclockwise 
position, by virtue of the connection to the lever 478 
afforded by the spring 482. In this position, the pawl 
481 cannot engage the keeper member 485 and thus 
cannot control the position of the crank or lever 486. 

During each operating cycle of the printing unit 31, 
the shaft 491 and the blanket cylinder 452 rotate through 
a complete revolution. Consequently, at one point in 
each cycle of operation the lobe 490 on the cam 489 
engages the cam follower 488 on the crank 486. When 
this occurs, the lever 486 is pivoted in a counterclock 
wise direction, moving the keeper 485 downwardly to a s 
position in which it could be engaged by the pawl 481. 
except for the fact that the pawl is held out of the en-: 
gagement with the keeper as noted hereinabove. 
soon as the lobe 490 passes out of engagement with the 
cam follower 488, however, the spring 492 pivots the 
cank 486 back in a clockwise direction, returning the 
lever to the original position shown in FIGS. 29 and 32. 
and maintaining the lever in that position until the next 
time that the cam lobe 490 engages the follower 488. 
As a sheet of paper is fed into the printing unit 31, 

the position illustrated in FIG. 31. As a consequence, i. 
the lever 474 is pivoted in a counterclockwise direction, 
moving the pin 477 downwardly and away from its nor 
mal position of engagement with the operating lever 478. 
The lever 478, in turn pivots in a clockwise direction, 
in response to the biasing force provided by the spring 
484. The engagement of the pin 483 on the lever 478. 
with the pawl 481 causes the pawl to move concurrently. 
with the lever 478 into a position in which it can engage 
the keeper 485... When this action is first initiated, the 
pawl does not necessarily latch up with the keeper; 
rather, latching engagement of the pawl 481 and the hereinabove, particularly the arrangement employed for is 

operating the toggle 511, is duplicated on the opposite 
side of the printing unit 31. Thus, as shown in FIG. 35, 
the shaft. 504 extends across the printing unit 31. On 

70 
the far end of the shaft 504 there is mounted a lever 541 which corresponds generally to the lever 503 and 
which is connected to an operating link or connecting 
rod 542. The rod 542, in turn, is pivotally connected to 75 

keeper 485 is not effected until a predetermined point in 
the operating cycle of the printing unit 31 corresponding 
to engagement of the lobe 490 on the cam 489 with the . . . . 
cam follower 488. - - - - - - - 

When the cam lob. 490 engages the cam follower 488, 
the solenoid 471 being energized as described hereinabove, 
the lever 486 is effectively pivoted to the position shown 
in FIG. 31. When this occurs, the pawl 481 drops into 

As 
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latching engagement with the keeper 485. Thereafter, 
When the cam lobe 490 moves past the cam follower 
488, the latching engagement between the pawl 481 and 
the keeper 485 is effective to hold the lever 486 in the 
position shown in FIG. 31, despite the biasing force 
exerted by the spring 492. Thus, the portion of the ink 
control unit illustrated in FIG. 31 remains in latched 
condition, as shown therein, so long as the solenoid 47. 
(FIG. 29) remains energized. 
Upon engagement of the cam lobe 490 with the cam 

follower 488, the lever 486 is pivoted to the position 
shown in FIG. 31, as described hereinabove, pulling the 
link 562 downwardly as seen in FIG. 29. As a result, 
the crank or lever 503 is pivoted in a clockwise direction, 
from the position shown in FIG. 29, thereby rotating 
the shaft 504 and driving the connecting link 505 upward 
ly. Of course, the rotational movement of the shaft 504 
is also effective to pivot the lever 541 on the opposite side 
of the machine (FIG. 35) to the same extent as the lever 
503. Accordingly, the lever 542 is moved upwardly to 
the same extent as the lever 505. 
The upward movement of the two levers or links 505 

and 542 is effective to pivot each of the two levers 507 
and 543 about their respective pivotal connections 508 
and 544 (FIGS. 29 and 35). Consequently, the two 
toggle members 511 and 545 are pivoted in a clockwise 
direction, pulling the frame comprising the frame mem 
bers 546 and 547 toward the fixed frame of the printing 
unit 3i and hence moving the master cylinder 455 into 
rolling pressure contact with the blanket cylinder 452. 
As noted hereinabove, the pivotal movement of the upper 
frame of the printing unit is centered about the shaft 458. 
Consequently, during each cycle of operation of the print 
ing unit 3i, the upper head 500 of the printing unit is 
pivotally moved to bring the master cylinder into contact 
with the blanket cylinder. Actual movement of the upper 
head 590 is quite Small, and the maximum separation be 
tween the two cylinders may be of the order of 42 inch. 

If the latching mechanism controlled by the solenoid 
475 is not conditioned to latch the lever 486 in its actuated 
position, that is, if the solenoid is not energized, the toggle 
mechanism comprising the toggle members 5:1 and 545 
maintains the blanket and master cylinders in contact only 
So long as the cam lobe 490 engages the cam follower 488. 
With the mechanisia in its unlatched condition, the toggle 
mechanism returns to the original position shown in FIG. 
29 as soon as the cam lobe passes out of engagement 
with the cam follower, since the lever 486 is returned by 
the spring 492 to its original position, pivoting the lever 
563 back in a counterclockwise direction and restoring the 
toggle mechanism to its original condition. In accordance 
with customary practice, the two cylinders 452 and 455 
are provided with longitudinal gaps for securing the blan 
ket and the lithographic master, respectively, thereto. The 
cam 489 is so aligned with the blanket cylinder 452 that 
the lever 486 is pivoted in a counterclockwise direction by 
the can lobe during an interval in which the two gaps in 
the cylinders are aligned with each other. Accordingly, 
although the master cylinder is moved toward the blanket 
cylinder in each cycle of operation, the two cylinders do 
not come into contact during the period in which the cam 
lobe engages the can follower. Consequently, there is no 
transfer of ink from the master cylinder 455 to the blan 
ket cylinder 452 unless the lever 486 is latched in its actu 
ated position by the mechanism controlled by the solenoid 
471, as described hereinabove. 
On the other hand, if the solenoid 47 is energized, 

and as long as the solenoid is energized by the passing of 
sheets to be printed through the printing unit 31, the lever 
486 is held in its actuated or counterclockwise position. 
Consequently, the toggle mechanism connected to the 
lever 486 by the link 502 effectively maintains the master 
and blanket cylinders in ink-transferring contact at all 
times when the solenoid 471 is energized. During each 
cycle of operation, the cam lobe 490 engages the cam 
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follower 488 and jogs the lever 486 slightly to permit re 
lease of latching engagement between the keeper 485 and 
the pawl 481. This jogging action, however, has no ef 
fect unless the solenoid 471 has been de-energized during 
the same cycle of operation, since if the solenoid remains 
energized the pawl 481 immediately latches up with the 
keeper 485 when the cam lobe passes the cam follower. 
As noted hereinabove, during each cycle of operation, 

the toggle member 511 is pivoted in a clockwise direction, 
at least momentarily, from the position shown in FIG. 29 
to a position in which the master and blanket cylinders 
engage each other. Moreover, when paper is being fed 
through the printing unit 31, the toggle member is effec 
tively latched in this clockwise position. When this 
occurs, the lever 517, which is connected to the toggle 
member, is also pivoted in a clockwise direction, moving 
the link 521 in the direction indicated by the arrow 449 
in FIGS. 29 and 30. This generally upward movement 
of the link 521 is effective to pivot the lever 523 in a 
counterclockwise direction, with the result that the latching 
member 527 is also pivoted in a counterclockwise direc 
tion, moving the latching arm 531 away from engagement 
with the yoke 532. Consequently, as long as the toggle 
511 remains effectively latched in its actuated or printing 
position, the latch arm 531 remains disengaged from the 
yoke 532. Under these circumstances, the yoke and the 
rocker shaft 464 upon which it is mounted are free to 
oscillate, and thus to effect the oscillating motion of the 
ductor roll 462 necessary to transfer ink from the foun 
tain roll 461 to the remainder of the ink train. It is 
thus seen that the latching arrangement comprising the 
members 531 and 532 is maintained ineffective at all 
times when the solenoid 471 is energized, so that ink is 
continuously transferred in the usual manner through the 
ink train of the printing unit 31 during those periods of 
operation in which sheets to be printed are being fed 
through the printing unit. 
On the other hand, whenever the solenoid 471 is de 

energized, the toggle member 5i returns, in a counter 
clockwise direction, to the initial position shown in FIG. 
29. When this occurs, the link 52 is pulled by the lever 
57 in a direction opposite the arrow 499, causing the 
lever 523 to pivot in a clockwise direction and hence re 
turning the lever 523 to its original position as shown in 
FIGS. 29 and 30. When this occurs, the latching mem 
ber 527 is also pivoted in a clockwise direction, bringing 
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the arm 535 thereof into engagement with the yoke 532. 
With the members 531 and 532 thus latched up relative 
to each other, the latching member 53 prevents oscillat 
ing movement of the yoke and consequently interrupts the 
normal movement of the ductor roll 462. Accordingly, 
when the solenoid 471 is de-energized, the transfer of ink 
from the fountain roll 46: through the ductor roll 462 
to the remainder of the ink train is interrupted, thereby 
preventing the excessive build-up of ink upon the master 
cylinder 455. It is thus seen that the ink control ap 
paratus of the printing unit 31 automatically prevents the 
excessive build-up of ink upon the blanket cylinder 452 
by moving the master cylinder. 455 out of contact with the 
blanket cylinder whenever there is interruption in the feed 
of paper through the printing unit 31, and at the same 
time interrupts the transfer of ink to the master cylinder 
455 whenever there is an interruption in the feed of paper 
through the printing unit. 
MANUAL OVERRIDING CONTROLS FOR THE 
AUTOMATIC INKNG CONTROL MECHANISM 
The automatically actuated inking control mechanism 

described hereinabove is highly advantageous in pre 
venting excessive inking and unduly heavy printing in 
the information printing unit 31, a characteristic of the 
system which is particularly valuable where the infor 
mation printing unit is utilized to imprint code characters 
which are later subject to magnetic, photoelectric, or 

75 other automatic scanning processes. On the other hand, 
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it is sometimes necessary to provide some means for 
manual control of the inking system which is independent 
of the automatic control, as, for example, during an 
initial printing run after the printing unit has been 
cleaned and the planographic master has been replaced. 
Any such manual control should be constructed to permit 
the operator to effectively over-ride the automatic con 
trol system at any time during operation of the machine 
without otherwise interfering with operation of the auto 
matic control mechanism. 
Thus, FIGS. 33 and 34 illustrate a manual control 

36. 
keeper 485 and thereby latch the lever 486 in its actuated 
or print condition. - - 

It is most desirable that the operation of the manual 
control 552 directly simulate the operation of the solenoid 
471. That is, the pawl 481 should be engaged with the 
keeper 485 only at that point in the operating cycle of the 
printing unit in which the lever 486 is pivoted to its print 
position by engagement of the cam follower 488 with the 

i lobe 490 on the cam 489. On the other hand, the oper 
O 

mechanism which may be employed by the operator, at 
any time, to actuate the ink control mechanism in direct 
simulation of the effect realized by the energization of 
the solenoid 471. As shown therein, a mounting plate 
551 is mounted on the side of the printing machine, the 
position of the mounting plate being indicated by phantom 
outline in FIG. 29 and having been omitted from that 
figure in order to afford a full and clear illustration of 
the latch mechanism controlled by the solenoid 471. A 
manual control handle 552 is pivotally mounted upon the 
mounting plate 551, the pivot pin for the control handle 
being indicated by the reference numeral 553. A pin 554 
affixed to the handle 552 extends through an opening 555 
in the mounting plate 55 and is utilized to limit move 
ment of the handle 552 from a normal or unactuated po 
sition shown in FIG. 34 to an actuated or latching po 
sition. illustrated in FIG. 33. 
At the lower end of the handle 552, as seen in FIGS. 

33 and 34, a pin 556 is affixed to the handle and projects 
outwardly thereof through an elongated slot 557 in an 
operating lever 558. A second elongated slot or guide 
aperture 559 is formed in the central portion of the lever 
558. A pin or guide member 56 affixed to the mount 
ing plate 551 projects through the slot 559; thus, the pin 
561 and slot 559 cooperate to guide movement of the 
lever 558 and confine the lever to movement in the direc 
tion generally indicated by the arrow 562. A pair of 
springs 563 and 564 connect the lever 558 to the two 
pins 556 and 561. At the end of the lever 558 opposite 
the pin 556, a lug or projection 565 is formed on the lever, 
this lug projecting from the lever in position to engage 
the upper or latch portion of the pawl 481. - 

In considering operation of the manual latching mecha 
nism shown in FiG.S. 33 and 34, it may first be assumed 
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that the mechanism is in the normal or unactuated position - 
shown in FIG. 34. That is, the handle 552 is disposed at 
the clockwise limit of its pivotal movement with respect 
to the pivot pin 553, this limiting position being deter 
mined by the pin 554 in engagement with the wall of the 
aperture 555 in the mounting plate 551. Under these cir 
cumstances, the lever 558 is disposed at the extreme left 
hand limit of its movement; that is, the lever is moved as 
far as possible in the direction of the arrow 562 and is 
spaced by a substantial distance from the upper or latch 
ing end of the pawl 481. Consequently, and assuming 
the solenoid 471 to be de-energized (see FIG. 29), the 
lug 565 does not interfere in any way with the pawl 48 
and the manual control mechanism is not effective to latch 
up the pawl 48 and the keeper 485. - 
To operate the manual control mechanism, the handle 

552 is moved by the operator of the printing machine in 
a counterclockwise direction to the position shown in 
FIG.33, the limit of pivotal movement again being de 
termined by engagement of the pin 554 with the wall of 
the aperture 555 in the mounting plate 551. This move 
ment of the operating handle tends to move the lever 558 
to the right in a direction opposite the arrow 562. When 
the lever 558 is moved in this direction, the lug 565 en 
gages the pawl 48 and pivots the pawl in a clockwise di 
rection toward engagement with the keeper 485. Conse 
quently, when the lever 486 is rocked in a counterclock 
wise direction by the cam 489, as described hereinabove, 
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wise direction. 

573 and the ear 575. 

ator should be able to actuate the handle 552 at any time, 
particularly since it would be virtually impossible for 
the operator to time movement of the handle to coincide 
with engagement of the cam follower by the cam lobe. 
The lost motion connection provided by the pin 556 and 
its engagement in the slot 557 in the lever 558, together 
with the spring 563, makes it possible to operate the 
handle 552 at any time; nevertheless, the pawl 48 drops 
into engagement with the keeper 485 only when the lever 
486 is pivoted to its actuated or print position by the 
action of the cam 489. Thus, the mechanism shown in 
FIGS. 33 and 34 directly duplicates the operation of the 
solenoid 471 in controlling ink transfer in the printing unit 
3. 
Another manual control is provided which goes be 

yond the functions effected by energization of the solenoid 
471. This manual control arrangement comprises an 
actuating member 57 which is pivotally mounted upon 
the shaft 564 for rotation relative thereto. The actuating 
member 571 includes a handle portion 572 (see FIG. 29) 
which is utilized by the operator of the machine in the 
use of the actuating member 571 as described herein 
after. At the end of the actuating lever 571 opposite the 
handle 572, there is mounted a stop member 573 which 
comprises an adjustable screw threaded into an ear 574 
on the lever 571. The stop member 573 projects to 
Ward and is positioned to engage a projection 575 on the 
lever 503. The actuating lever 571 is also provided with 
a second stop member 576 which is positioned to engage 
the link 505 in operation of the lever 57. 

In normal operation of the printing unit 31, the actuat 
ing lever 571 remains in the position shown in FIG. 29. 
In this position, the stop member 573 may be in contact 
with the ear or lug 575 on the lever 503, but exerts no 
Substantial pressure thereupon. When the lever 503 is 
moved in a clockwise direction by the automatic inking 
control mechanism to bring the upper head 500 of the 
printing unit into ink transfer position, as described here 
inabove, the ear 575 simply moves away from the stop 
member 573. Thus, the actuating member 571 does not 
normally interfere in any way with operation of the ink 
control mechanism. - 
On the other hand, in some instances it may be desirable 

to provide for ink transfer between the master and the 
blanket cylinders, and for the transfer of ink through the 
ink train of the printing unit, regardless of whether or not 
sheets to be printed are being fed through the printing 
unit 31. Under Such circumstances, the machine operator 
may use the handle 572 to move the lever 57 in a clock 

This clockwise movement of the lever 
causes a corresponding clockwise movement of the lever 
503, by virtue of the engagement between the stop member 

Consequently, and as described 
hereinabove, the link 505 is driven upwardly, as seen in 
FIG. 29, thereby pivoting the upper head 500 of the print 
ing machine to a position in which the master cylinder 455 
is engaged in ink transferring contact with the blanket 
cylinder 452. Further, and as also described hereinbefore, 
the same movement of the levers 57 and 503 actuates the 
linkage which controls operation of the ductor roll 472 and 
thus provides for transfer of ink from the fountain roll 471 
through the ink train to the master cylinder 455. As the 
handle 572 is pivoted in a clockwise direction, the stop 
member 576 engages the link 505, thereby limiting the 
movement of the lever 57 and hence limiting the extent 

the pawl 481 is able to drop into engagement with the 75 to which the upper head of the printing unit is moved. 
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Accurate adjustment of the manual control afforded by 
the actuating lever 571 is a relatively simple matter. With 
the operating head 500 in its ink-transferring position, the 
handle 572 may be moved in a clockwise direction until the 
stop member 576 engages the link 565, whereupon the first 
stop member 573 may be adjusted until it contacts the 
ear 575. When adjusted in this manner, the lever 572 
effectively operates the ink control mechanism to move 
the upper head 560 through the same distance as the 
automatic control described hereinbefore. 

In some instances, it may be desirable to provide for 
transfer of ink through the ink train of the upper head 
500 without any transfer of ink from the master cylinder 
455 to the blanket cylinder 452. For example, this may be 
necessary for preliminary inking, particularly when the 
individual ink rolls of the ink train have been cleaned or 
replaced, or, in some instances, when a new master has 
been mounted on the master cylinder 455. For this pur 
pose, the manual control handle 534 may be utilized by 
the machine operator to control only this part of the 
machine operation. 

Thus, and referring particularly to FIG. 30, the machine 
operator may employ the handle 534 to pivot the lever 
523 in a counterclockwise direction, thereby simulating the 
action of the connecting link 521. The pivotal movement 
of the lever 523 does not require a corresponding move 
ment of the lever 52, since the pin 522 can move in the 
slot 525. The counterclockwise movement of the lever 
523, of course, is effective to pivot the latch member 527 
in a counterclockwise direction, releasing the latch arm 
53; from engagement of the yoke 532. When this is done, 
the shaft 464 (FIG. 29) is released for rocking or oscillat 
ing movement and hence is effective to operate the ductor 
roll 462, in conventional manner, despite the fact that 
there may be no paper being fed through the printing unit 
3i. In this manner, the printing unit 31 may be condi 
tioned for preliminary inking of the master cylinder 455 
at any time during operation of the machine completely in 
dependently of actuation of the automatic inking control 
system. 
REPELLENT SOLUTION CONTROL MECHANISM 

FIGS. 35 and 36 illustrate, in addition to a part of the 
inking control mechanism, a control apparatus for the 
repellent solution applicator of the information printing 
unit. Only a general outline of the repellent solution ap 
plicator is shown in FIG. 35, since in general, this appa 
ratus is of a well known type and corresponds substantially 
to similar devices which are in commercial use. Thus, the 
repellent application train comprises a fountain roll 581, 
a ductor roll 582, a distributing roll 533, and a repellent 
form roll 584, all of which are shown in phantom outline 
in FIG. 35. The ductor roll 582 is moved back and forth 
between the fountain roll 581 and the distributing roll 583 
by a conventional mechanism (not shown) actuated by 
oscillating movement of a rocker shaft 585. 
On the shaft 585 there is mounted a crank or operating 

lever 586 to which a latch member 587 is affixed. The 
latch member 587 is provided with an adjustable keeper 
or stop member 588 which is positioned to engage a pawl 
589. The pawl 589 is pivotally mounted upon a shaft 591 
and an cperating lever 592 is also pivotally mounted on 
the same shaft. The pawl 589 is connected to the lever 
592 by means of a spring 593 and the lever 592 is also 
connected to a spring 594 which biases the lever 592 
toward movement in a clockwise direction, tending to 
maintain the lever in the position illustrated in FIG. 35. A 
pin 595 mounted on the lever 592 also engages the pawl 
589. 
The lever 592 is provided with a lug or ear 596 which 

is positioned to engage a pin 597 that is mounted upon 
an actuating lever 598. The actuating lever 598 is pro 
vided with an elongated slot 599 and a set screw 60 is 
engaged in the slot 599 and is secured to the toggle mem 
ber 545 to provide an adjustable fixed connection between 
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the toggle member and the lever 598. Another pin 602 
is affixed to the end of the operating ever 592 opposite 
the connection to the spring 594. The pin 682 is posi 
tioned to engage the end of a manual control lever 683 
which is pivotally mounted upon the frame of the repel 
lent applicator unit, the pivotal mounting for the handle 
603 being indicated by the reference numeral 604. 
As noted hereinabove, the toggle mechanism comprising 

the link 542 and the toggle member 545 is shown in FIG. 
35 in solid lines in the operating position in which the 
linkage remains so long as the solenoid 472 (FIG. 29) is 
de-energized. Under these circumstances, corresponding 
to a situation in which no paper is being fed through the 
information printing unit 31, the actuating lever 598 is 
disposed in the position shown in FIG. 35. That is, 
the lever 598 is in its extreme counterclockwise position 
of movement, with the pin 597 displaced to its extreme 
position to the left as seen in FIG. 35. Consequently, 
the spring 594 is effective to hold the lever 592 and the 
pawl 589 in engagement with the keeper 588 on the latch 
member 587. The latching engagement of the members 
587 and 589 prevents rocking movement of the shaft 535. 
Accordingly, the normal reciprocating movement of the 
ductor roll 582 is interrupted, preventing the transfer of 
repellent solution from the fountain roll 581 to the dis 
tributing roll 583. It is thus seen that, so long as no paper 
is fed through the printing unit 31, there is normally no 
transfer of repellent solution from the fountain roll 581 
to the master cylinder 455. 
When paper is fed into the information printing unit 

31, however, the solenoid 471 is energized and the toggle 
mechanism of FIG. 35 is actuated to its second or op 
erating position as described hereinabove. When this 
occurs the toggle member 545 is pivoted in a clockwise 
direction to the position illustrated by the phantom out 
line 545A. Since the actuating lever 598 is connected 
to the toggle member, it also pivots in a clockwise di 
rection. Consequently, the pin 597 engages the ear 596, 
thereby pivoting the lever 592 in a counterclockwise di 
rection about the shaft 591 to the position illustrated in 
FIG. 36. This movement of the lever 592 is, of course, 
effected against the biasing force of the spring 594. 
The counterclockwise movement of the operating lever 

592 causes the pawl 589 to move to the same extent, in 
a counterclockwise direction, releasing the pawl from 
engagement with the keeper 588 on the latch member 
587. In this way, the latch member 587 is released and 
thereby permits the normal rocking movement of the 
shaft 585 which is necessary to operation of the ductor 
roll 582. Consequently, as long as the solenoid 4.7i. 
(FIG. 29) remains energized, the latching mechanism 
of FIG. 35 is held in a disengaged position and permits 
the transfer of a repellent solution from the fountain 
roll 581 through the repellent train comprising rollers 
582, 583, and 584 to the master cylinder 455. 

in some instances it may be necessary or desirable to 
apply repellent solution to the master cylinder even 
though no paper is being fed through the printing unit 
3. Thus, it may be desirable to apply the repellent to 
the master cylinder during initial moistening of the mas 
ter cylinder or when increasing the rate of moistening. 
The manual control lever 603 is used for this purpose. 

Ordinarily, the lever 603 is maintained by its own 
weight in the position shown in FIG. 35, in which it is 
displaced from engagement with the pin 602 on the lever 
592. While in this position, the lever 603 has no effect 
upon operation of the repellent application system. The 
machine operator, however, may pivot the lever 603 in 
a counterclockwise direction as seen in FIG. 35, to the 
position shown in FIG. 36. As the lever 603 moves to 
this position, a cam surface 626 on the lever engages the 
pin 662 and pivots the operating lever 592 in a counter 
clockwise direction. Consequently, the pawl 589 is 
moved away from the keeper member 588, releasing the 
latch member 587 and permitting a normal operation of 
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the ductor roll in the repellent applying mechanism. 
Subsequently, the operator may again pivot the lever 
603 to the original position shown in FIG. 35, thereby 
conditioning this portion of the printing unit 3 for 
automatic operation as described hereinbefore. As in the 
case of the other manual control devices described here 
inabove in connection with the inking control mechanism 
of the printing unit 31, the manual control device com 
prising the lever 693 does not normally affect operation 
of the printing unit 31 in any Way, and when actuated 
has no effect upon any other operating mechanism in 
the information printing unit. 

AUTOMATIC FEEDER CONTROL 
FIGS. 37 and 38 illustrate an automatic feeder control 

mechanism which is incorporated in the printing machine 
of the invention and which is utilized to control opera 
tion of the feeder mechanism described hereinabove, to 

5 

O 

a substantial extent, in conjunction with FIG. 5. FIG. 
37 illustrates the mechanical portion of the feeder con 
trol mechanism, which is mounted upon one of the side 
plates 57 of the information printing unit 3. F.G. 38 

20 

illustrates, in schematic form, a simplified electrical con- . 
trol circuit for the feeder control. 
The feeder control mechanism comprises a cam fol 

lower arm 611 which is affixed to the outboard end of 
the rocker shaft 68 which controls movement of the 
feeder suction foot 63. A roller 612 on the end of the 
cam follower arm 611 engages a cam Surface 613 upon 
a suction foot operating cam 614, the cam 614 being 
pivotally mounted upon the side plate 57 by suitable 
means, as indicated by the reference numeral 615. A. 
spring 616 is connected to the cam follower arm 61 
and maintains the roller 612 in engagement with the 
cam surface 613. The cam 614 is normally biased to 
ward rotation in a clockwise direction by Suitable means 
such as a spring 617. 
The cam 614 is connected to a cam drive link 618 by 

means of an adjustable connection plate 619. One end 
of the plate 629 is pivotally mounted upon the cam 614, 
as indicated by the reference numeral 621. The other 
end of the plate 619 is provided with an elongated arcu 
ate slot 622 in which a screw 623 is engaged, the screw 
623 being threaded into the cam 614. The plate 69 is 
connected to the link 618 by means of a pin 624 which 
extends from the plate 619 through a slot 625 in the 
link 618. 
The end of the link 618 opposite the connection to 

the cam 614 is connected to a lever 626 that is pivotally 
mounted upon a shaft. 627. The lever 626 is also con 
nected to a link 628 which is utilized to drive the lever 
626 as described hereinafter. The intermediate portion 
of the lever 626 is yieldably connected to the operating 
arm 76 by suitable means such as a spring 629, one end 
of the spring being connected to the arm 76 and the other 
end being connected to a pin 631. The pin 631 is 
mounted upon the lever 626 and extends through an 
elongated slot 632 in the arm 76. As described herein 
above, the arm 76 is connected to the operating linkage 
of the bail 78 as indicated by the reference numeral 78. 
As thus far described, the feeder operating mechanism 

shown in FIG. 37 is substantially conventional and corre 
sponds to feeder devices now in commercial use. Ac 
cordingly, only a very brief description of operation of 
the feeder control is required herein. During each cycle 
of cperation of the printing machine, the link 628 pivots 
the lever 625 about the shaft 627. As the lever 626 
moves in a ciockwise direction, the link 68 is driven to 
the right, thereby pivoting the cam 6:4 in a clockwise 
direction about the pivot point 615. As the cam 614 
moves in a clockwise direction, the cam follower arm 
61 is permitted to move in a counterclockwise direction, 
this movement being effected by the biasing force sup 
plied by the spring 6:6. The resulting counterclock 
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wise rotation of the shaft 68 on which the cam follower 
arm 611 is mounted pivots the Support for the Suction 
foot 63, comprising the arm 69 and the shaft 66, in a 
counterclockwise direction, lowering the suction foot into 
contact with the topmost sheet in the feeder, either in the 
main stack 37 or the auxiliary stack 91 (see FIGS. 5 
and 8). Later in the same cycle of operation, the link 
628 pivots the lever 626 back in a counterclockwise di 
rection, reversing the movements described hereinabove 
and effectively raising the suction foot 63 back to the 
initial position shown in FIG. 37. During the same cycle. 
of operation, the arm or bar 76 is first moved to the 
right as seen in FIG. 37, pivoting the bail 70 downwardly 
into contact with the top of the main stack of paper. 
At the end of the cycle, however, the reverse movement 
of the lever 626 again pulls the arm 76 to the left. As 
a consequence the bail 70 is again pivoted out of con 
tact with the paper in the main stack. -- 

in the mechanisin illustrated in FIG. 37, however, pro 
vision is made for an automatic control of the feeder by 
means of a solenoid 633. The armature 634 of the sole 
noid 633 is connected to a spring 635 by means of a pivot 
block 636. The other end of the spring 635 is connected 
to a pin 637 mounted upon an arm. 638 which is held in 
position on the side plate 57 by means of a retaining 
plate 639. The armature 634 is also connected to a latch 
lever 64 which is pivotally mounted upon a stud 642 se 
cured to the side plate 57. A pawl 643 is pivotally 
mounted upon the stud 642 and is yieldably connected 
to the latch lever 641 by suitable means such as a spring 
644. The pawl 643 is engageable in a notch in the lower 
portion of an extension portion 645 of the cam. 614. 
The electrical control circuit of the solenoid 643 is . 

shown in FIG. 38. It should be understood that this 
control circuit is greatly simplified as compared with the 
control circuit which might be used in a commercial ma 
chine, but does afford an illustration of a basic electrical 
arrangement which may be used in connection with the 
solenoid. Thus, and as shown in FIG. 38, the solenoid 
633 may be connected in series with the normally closed 
contacts 362 and 372 of the total counter TC and the 
book counter BC, respectively (see FG.-28). An addi 
tional feeder conditioning switch. 655 is also connected 
in series with the solenoid 633, along with conventional 
start and stop Switches 652 and 653. Thus, the series 
circuit between the two supply lines 350 and 35E may in 
clude, in series, the start switch 652, the stop switch 653, 
the feeder conditioning switch 655, the normally closed 
contacts 362 and 372, and the solenoid operating coil 633. 
To permit the use of an ordinary momentary starting 

Switch it is necessary to provide some kind of holding cir 
cuit in parallel with the starting switch. In the simplified. 
arrangement of FIG. 38 the holding circuit comprises a 
relay 654 having a pair of normaily opening contacts 655 
and an operating coil 656. The contacts 655 of the relay 
are connected in series with the coil 656 between the two 
electrical Supply lines 356 and 355. In addition the con 
tacts 655 are connected in parallel with the starting switch 
652. For fully automatic operation, means may be pro 
vided for bypassing the manual starting switch 652, this 
means comprising a Switch 658. Moreover, the switch 
658 may be a part of a double-poie double-throw switch, 
the other switch section 657 being connected in parallel 
with the sensing switch 65. 

in describing the operation of the apparatus of FIGS. 
37 and 38, it will first be assumed that the switches 657 and 
658 are in the positions illustrated in FIG. 38, condition 
ing the feeder control mechanism for manual operation. 
When the printing machine of the invention is first placed 
in operation, the link 628 is reciprocated as described here 
inabove and tends to drive the carin 614 in a reciprocating 
pivotal movement about the pivot point 635. The cam, 
iowever, is prevented from moving by engagement of the 
pawl 643 With the laich portion 643 of the cam. At the 
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same time, a block 661 mounted upon the can plate 614 
engages a stop member 662 on the bail operating arm. 
76 and prevents the normal reciprocating movement of 
the arm 76. Consequently, the bail 79 is held in its nor 
mal or down position and the suction foot 63 is held in 
its initial or unoperated position, elevated above the stack 
or stacks of paper in the feeder (see FIG. 5). Accord 
ingly, no paper is fed through the printing machine as 
long as the solenoid 633 remains unenergized. 
To start the feeder in operation, the machine operator 

may close the starting switch 652, thereby completing 
an energizing circuit for the solenoid 633 through the 
switch 652, the switch. 653, the switch 657, and the con 
tacts 362 and 372. When this occurs, the solenoid 633 is 
energized, pulling the armature 634 inwardly of the sole 
noid against the bias afforded by the spring 635. The 
movement of the armature pivots the latch plate 641 in a 
clockwise direction and the pawl 643 is also rotated in a 
clockwise direction by virtue of the connection to the 
plate 641 afforded by the spring 644. This movement 
releases the pawl 643 from engagement with the latch 
portion 645 of the cam 614, permitting normal operation 
of the cam and hence providing for operation of the 
feeder mechanism in the usual manner as described here 
inabove. 

In the course of operation of the machine, and after a 
predetermined number of checks or other instruments 
have been printed, one of the counter mechanisms TC or 
BC may be actuated to open the contacts 362 or 372, as 
described hereinbefore in connection with FIG. 28. 
When this occurs, of course, the operating circuit of the 
solenoid 633 is opened. The bias afforded by the spring 
635 pulls the armature 634 outwardly of the solenoid 
coil, driving the latch plate 64; back in a counterclock 
wise direction to the initial position shown in FIG. 37. 
if the cam plate 614 is in its original position, as illus 
trated in FIG. 37, the pawl 643 cannot immediately en 
gage in the notch in the latch portion 645 of the cam. 
However, differential movement between the pawl 643 
and the plate or lever 64 is permitted by the yieldable 
connection between these two members and, as soon as 
the cam plate 614 returns to its original position, as 
shown in FIG. 37, during completion of its normal cyclic 
movement, the pawl 643 engages and latches the notched 
portion of the latch extension 645 on the cam. Thus, 
whenever the solenoid 633 is de-energized, the mechanism 
of FIG. 37 automatically operates to latch the feeder 
mechanism in a position in which the suction foot 63 is 
elevated from the top of the paper stack and in which the 
bail 7th is in its lowered position. Accordingly, the Suc 
tion foot 63 does not interfere with the depositing of ad 
ditional sheets in the systems chute 41 (see FiG. 5). By 
thus latching up the mechanism with the suction foot 63 
in raised position, it is possible for the operator to insert 
additional sheets in the systems chute in a very short time, 
thereby speeding up operation of the printing machine to 
a substantial extent. - 

With the machine conditioned for manual operation, 
as described hereinabove, it is necessary for the operator 
to close the starting switch 652 each time the solenoid 
633 is de-energized. This is not the case, however, if 
the double-pole switch 657, 658 is moved to its alternate 
position. When this is done, the switch 652 is bypassed 
and has no effect upon the energizing circuit for the sole 
noid 633. On the other hand, the control switch 651 
is now inserted in series in the energizing circuit for the 
solenoid and may be utilized to control operation of the 
solenoid. The switch 651 may comprises a sensing switch 
for determining whether or not an adequate supply of 
paper is present in the main stack of the feeder mecha 
nism or may be controlled by some other operational 
part of the printing machine. In addition, of course, other 
relays or control devices may be connected in series with 
the solenoid 633 to provide for delay in its operation 
with respect to operation of the other parts of the print 
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ing machine, such as the vacuum pump connected to the 
Suction foot 63 or the like. In any event, however, the 
feeder control mechanism provides a positive arrange 
ment for automatic control of the sheet feeder of the 
printing machine, and is effective to maintain the sheet 
feeder, and particularly the suction foot 63, in an operat 
ing position in which additional sheets may be deposited 
in the systems chute 41 whenever the solenoid is de-en 
ergized. 

Hence, while I have illustrated and described the pre 
ferred embodiments of my invention, it is to be under 
stood that these are capable of variation and modifica 
tion; and I therefore do not wish to be limited to the 
precise details set forth, but desire to avail myself of 
such changes and alterations as fall within the purview 
of the following claims. 

claim: 
1. A number printing machine comprising: a plurality 

of individual indexible numbering mechanisms mounted 
on a first operating shaft for rotation therewith; and im 
pression cylinder mounted on a second operating shaft; 
means for mounting one of said shafts for movement to 
Ward and away from the other between a print position 
and a non-print position; at least one indexing member 
engageable with said numbering mechanisms to change 
the number settings thereof; an electrically operable auto 
matic print control system, connected to said mounting 
means, for selectively moving said one shaft between said 
print and non-print positions; an electrically operable auto 
matic index control system for moving said indexing mem 
ber between an indexing position and a non-indexing po 
sition; and means for manually overriding each of said 
automatic control systems independently of the other to 
control printing in said machine in accordance with a 
number of Substantially different numbering programs. 

2. A number printing machine comprising: a plurality 
of individual indexible numbering mechanisms mounted 
on a first operating shaft for rotation therewith; an im 
pression cylinder mounted on a second operating shaft; 
means for mounting one of said shafts for movement to 
Ward and away from the other between a print position 
and a non-print position; at least one indexing member 
engageable with said numbering mechanisms to change 
the number settings thereof; an electrically operable auto 
Inatic print control System, connected to said mounting 
means, to Selectively move said one shaft between said 
print and non-print positions; an electrically operable auto 
matic index control system for moving said indexing mem 
ber between an indexing position and a non-indexing po 
sition; means for manually overriding each of said auto 
matic control systems independently of the other; and a 
mechanical interlock between said automatic control sys 
tems to maintain said indexing member in said non-in 
dexing position whenever said one shaft is in said non 
print position. - 

3. A number printing machine comprising: a plurality 
of individual indexible numbering mechanisms mounted 
on a first operating shaft for rotation therewith; an im 
pression cylinder mounted on a second operating shaft; 
means for feeding sheets to be printed between said 
numbering mechanism and said impression cylinder from 
two different sources; means for mounting one of said 
shafts for movement toward and away from the other be 
tween a print position and a non-print position; at least 
one indexing member engageable with said numbering 
mechanisms to change the number settings thereof; an 
electrically operable automatic print control system, con 
nected to said mounting means, to selectively move said 
one shaft between said print and non-print positions; an 
electrically operable automatic index control system for 
moving said indexing member between an indexing po 
sition and a non-indexing position, each of said automatic 
control systems including a sensing switch for determining 
the source of sheets fed into the number printing ma 
chine; and means for manually overriding each of said 
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automatic control systems, said overriding means com 
prising a pair of selector switches individually connected 
in said control systems to bypass the sensing switch 
therein. - 

4. A number printing machine comprising: a plurality 
of individual indexible numbering mechanisms; means for 
mounting said numbering mechanisms on a first operat 
ing shaft for rotation therewith, said means including in 
dependent adjusting means for adjusting the numbering 
mechanisms axially and angularly relative to said shaft; 
an impression cylinder mounted on a second operating 
shaft; means for mounting one of said shafts for move 
ment toward and away from the other between a print 

O 

position and a non-print position; at least one indexing 
member engageable with said numbering mechanisms to 
change the number settings thereof; an electrically op 
erable automatic print control system, connected to said 
shaft mounting means, to selectively move said one shaft 
between said print and non-print positions; an electrically 
operable automatic index control system for moving said 
indexing member between an indexing position and a non 
'indexing position; means for manually overriding each. 
of said automatic control systerns; and a mechanical in 
terlock between said automatic control systems to main 
tain said indexing member in said non-indexing position 
whenever said one shaft is in said non-print position. 

5. In a number printing machine including at least one 
indexable number printing device, an electrically actuat 
-able print control mechanism actuatable between a non 
print condition and a print condition, an electrically 
actuatable indexing mechanism for said printing device 
actuatable between an indexing condition and a non 
indexing condition, and means for feeding sheets to be 
printed into said printing machine from two separate 
sources, an electrical control system comprising: a sens 
ing device for determining the source of sheets presently 
being fed into said printing machine; a first electrical con 
trol circuit, coupled to said sensing device, for actuating 
said print control mechanism from said print to said non 
print condition, whenever the sheets fed into said printing 
machine originate from a particular source; a second 
electrical control circuit, coupled to said sensing device, 
for actuating said indexing mechanism between said in 
dexing and non-indexing conditions; a first control switch, 
connected in said first control circuit, said control switch 
having an automatic position in which said sensing device 
determines the operating condition of said first control 
circuit and at least one alternate position in which said 
sensing device is effectively disconnected from said first 
control circuit; and a second control switch, connected 
in said second control circuit, said second control switch 
having an automatic position in which said sensing de 
vice determines the operating condition of said second 
control circuit and at least one alternate position in which 
said sensing device is effectively disconnected from said 
second control circuit. 

6. In a number printing machine including at least one 
indexable number printing device, an electrically actuat 
able print control mechanism actuatable between a non 
print condition and a print condition, an electrically actu 
atable indexing mechanism for said printing device actuat 
able between an indexing condition and a non-indexing 
condition, and means for feeding sheets to be printed into 
said printing machine from a first supply source until 
said source is exhausted and subsequently from a second 
supply source, an electrical control system comprising: 
a sensing switch for determining the presence of sheets 
in said first supply source; a first electrical control circuit, 
coupled to said sensing device, for maintaining said print 
control mechanism in said non-print condition as long as 
sheets are present in said first supply source; a second 
electrical control circuit, coupled to said sensing switch, 
for maintaining said indexing mechanism in said non 
indexing condition as long as sheets are present in said 
first supply source; a first control switch, connected in 
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said first control circuit, said control switch having an 
automatic position in which said sensing switch deter 
mines the operating condition of said first control circuit 
and at least one alternate position in which said sensing 
switch is effectively disconnected from said first control 
circuit to provide for control of said print control mech 
anism independently of operation of said sensing switch; 
and a second control switch, connected in said second 
control circuit, said second control switch having an auto 
matic position in which said sensing switch determines 
the operating condition of said second control circuit and 
at least one alternate position in which said sensing switch 
is effectively disconnected from said second control cir 
cuit to provide for control of said indexing mechanism. 
independently of said sensing switch, said first and sec 
ond control switches being operable independently of each 
other. . 

7. In a number printing machine including at least one 
indexable number printing device, an electrically actuat 
able print control mechanism actuatable between a non 
print condition and a print condition, an electrically actu 
atable indexing mechanism for said printing device actu 
atable between an indexing condition and a non-indexing 
condition, means for interlocking said indexing and print 
control mechanisms to maintain said indexing mechanism 
in said non-indexing position whenever said print control 
mechanism is in said non-print condition, and means for 
feeding sheets to be printed into said printing machine - 
from two separate sources, an electrical control system 
comprising: a sensing device for determining the source 
of sheets presently being fed into said printing machine; 
a first electrical control circuit, coupled to said sensing 
device, for actuating said print control mechanism to said 
non-print condition whenever the sheets fed into said 
printing machine originate from a given one of said 
Sources; a second electrical control circuit, coupled to said 
sensing device for actuating said indexing mechanism to 
said non-indexing condition whenever the sheets fed into . . 
said machine originate from said one source; a first con 
trol switch, connected to said first control circuit, said 
control switch having an automatic position in which 
said sensing device determines the operating condition of 
said first control circuit, a manual position in which said. 
first control circuit is conditioned, independently of said 
sensing device, to provide for continuous printing of all 
sheets regardless of source, and an off position in which 
said first control circuit is conditioned, independently of 
said sensing device, to provide for printing of no sheets 
regardless of source; and a second control switch, con 
nected in said second control circuit, said second control 
Switch having an automatic position in which said sensing 
device determines the operating condition of said second 
control circuit and at least one alternate position in which 
said sensing device is effectively disconnected from said 
second control circuit, 

8. In a number printing machine including at least one 
indexable number printing device, an electrically actuat 
able print control mechanism actuatable between a non 
print condition and a print condition, an electrically actu 
atable indexing mechanism for said printing device actuat 
able between an indexing condition and a non-indexing 
condition, means for interlocking said indexing and print 
control mechanisms to maintain said indexing mechanism 
in said non-indexing condition whenever said print con 
trol mechanism is in said print condition, and means for 
feeding sheets to be printed into said printing machine 
from two separate sources, an electrical control system 
comprising: a sensing device for determining the source 
of sheets presently being fed into said printing machine; 
a first electrical control circuit, coupled to said sensing 
device, for actuating said print control mechanism from 
said print to said non-print condition whenever the sheets 
fed into said printing machine originate from a given one 
of said sources; a second electrical control circuit, coupled 
to said sensing device, and having alternate operating con 
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ditions for actuating said indexing mechanism between 
said indexing and non-indexing conditions; a first control 
switch, connected in said first control circuit, said control 
switch having an automatic position in which said sensing 
device determines the operating condition of said first con 
trol circuit and at least one alternate position in which 
said sensing device is effectively disconnected from said 
first control circuit; and a second control switch, con 
nected in said second control circuit, said second control 
switch having an automatic position in which said sensing 
device determines the operating condition of said second 
control circuit, a manual position in which said sensing 
device is effectively disconnected from said second con 
trol circuit to condition said second control circuit con 
tinuously for indexing operation, and an off position in 
which said second control circuit is continuously condi 
tioned for nonindexing operation. 

O 

15 

9. In a printing machine for printing information data . 
and lumber data and including an information printing 
unit coupled to a number printing unit, said number print 
ing unit including at least one indexable number printing 
device, an electrically actuatable print control mechanism 
actuatable between a non-print condition and a print con 
dition, an electrically actuatable indexing mechanism for 
said printing device actuatable between an indexing con 
dition and a non-indexing condition, and electrically oper 
able means for feeding sheets to be printed through said 
information printing unit and thence through said num 
ber printing unit of said machine from two separate 
sources, an electrical control system comprising: a sensing 
device for determining the source of sheets presently being 
fed into said printing machine; a first electrical control 
circuit, coupled to said sensing device, for actuating said 
print control mechanism from said print to said non-print 
condition whenever the sheets fed into said printing ma 
chine originate from a particular source; a second electri 
cal control circuit, coupled to said sensing device for 
actuating said index control mechanism between said in 
dexing and non-indexing conditions; a first control switch, 
connected in said first control circuit, said control switch 
having an automatic position in which said sensing device 
determines the operating condition of said first control 
circuit and at least one alternate position in which said 
sensing device is effectively disconnected from said first 
control circuit; and a second control switch, connected in 
said second control circuit, said second control switch hav 
ing an automatic position in which said sensing device 
determines the operating condition of said second control 
circuit and at least one alternate position in which said 
sensing device is effectively disconnected from said second 
control circuit; a first counter device, coupled in said 
first control circuit and electrically coupled to said sheet 
feeding means, for interrupting printing in said machine 
for a predetermined interval upon printing of a preselected 
number of sheets from said second source; and a second 
counter device, coupled in said first control circuit and 
electrically connected to said sheet feeding means, for 
interrupting printing in said machine upon printing of an 
independently selected number of sheets from said second 
SOC. 

10. A printing and numbering machine for simul 
taneously printing a plurality of complete books of bank 
checks each including a series of deposit slips, a check 
book reorder slip, and a plurality of sequentially num 
bered checks, said slips and said checks each bearing 
data identifying an individual depositor, comprising: an 
information printing unit for printing said depositor iden 
tification data; a sheet feeder for feeding pre-printed de 
posit slip sheets, a reorder sheet, and check sheets, in 
the recited sequence, through said information printing 
unit; a number printing unit, operatively connected to 
said information printing unit to operate synchronously 
therewith, for receiving said sheets from said information 
printing unit and imprinting numbers thereon, said num 
ber printing unit including a plurality of individual num 
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ber printing devices and indexing means for indexing said 
devices to change the numbers imprinted thereby; an 
electrically actuatable print control mechanism, included 
in said number printing unit, actuatable between a normal 
non-print condition and a print condition; an indexing con 
trol mechanism, included in said number printing unit and 
operatively connected to said indexing means, said in 
dexing control mechanism being actuatable between a 
normal non-indexing condition and an indexing condi 
tion; an electrical control circuit, connected to said print 
control mechanism, for automatically actuating said print 
control mechanism to its print condition after said de 
posit slip sheets have been fed through said number print 
ing unit but before said reorder slip sheet is passed there 
through; and means for automatically actuating said in 
dexing control mechanism from said non-indexing condi 
tion to said indexing condition after said reorder slip 
sheet has been fed through said number printing unit but 
before said check sheets are passed therethrough. 

11. A printing and numbering machine for simultane 
ously printing a plurality of complete books of bank 
checks each including a series of deposit slips, a check 
book reorder slip, and a plurality of sequentially num 
bered checks, said slips and said checks each bearing data 
identifying an individual depositor, comprising: an in 
formation printing unit for printing said depositor iden 
tification data; an electrically actuatable sheet feeder for 
feeding a plurality of pre-printed deposit slip sheets and 
a reorder sheet, from one magazine, and a plurality of 
check sheets, from a second magazine, through said in 
formation printing unit, in the recited sequence; a num 
ber printing unit, operatively connected to said informa 
tion printing unit to operate synchronously therewith for 
receiving said sheets from said information printing unit 
and imprinting numbers thereon, said number printing 
unit including a plurality of individual number printing 
devices and indexing means for indexing said devices to 
change the numbers imprinted thereby; an electrically 
actuatable print control mechanism, included in said 
number printing unit, actuatable between a normal non 
print condition and a print condition; an indexing control 
mechanism, included in said number printing unit and 
operatively connected to said indexing means, said in 
dexing control mechanism being actuatable between a 
normal non-indexing condition and an indexing condition; 
an electrical control circuit, connected to said print con 
trol mechanism, for automatically actuating said print 
control mechanism to its print condition after said deposit 
slip sheets have been fed through said number printing 
unit but before said reorder slip sheet is passed there 
through; means for automatically actuating said indexing 
control mechanism from said non-indexing condition to 
said indexing condition after said reorder slip sheet has 
been fed through said number printing unit but before said 
check sheets are passed therethrough; a book counter for 
counting the sheets fed through said machine from said 
Second magazine; and an interrupter circuit, connected 
to said book counter and to said sheet feeder, for auto 
matically interrupting operation of said sheet feeder for 
a predetermined time interval upon completion of printing 
of a preselected number of checks sheets to permit an 
operator to load additional deposit and reorder slip sheets 
in said first magazine. 

12. A printing and numbering machine for simultane 
ously printing a plurality of complete books of bank 
checks each including a series of deposit slips, a check 
book recorder slip, and a plurality of sequentially num 
bered checks, said slips and said checks each bearing 
data identifying an individual depositor, comprising: an 
information printing unit for printing said depositor iden 
tification data; a sheet feeder for feeding pre-printed de 
posit slip sheets, a reorder sheet, and check sheets, in the 
recited sequence, through said information printing unit; 
electrically operable feeder control means, connected to 
Said feeder, for starting and stopping said feeder; a num 
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ber printing unit, operatively connected to said informa 
tion printing unit to operate synchronously therewith for 
receiving said sheets from said information printing unit 
and imprinting numbers thereon, said number printing 
-unit including a plurality of individual number printing 
devices and indexing means for indexing said devices to 
change the numbers imprinted thereby; an electrically 
actuatable print control mechanism, included in said num 
ber printing unit, actuatable between a normal non-print 
condition and a print condition; an indexing control 
mechanism, included in said number printing unit and 
operatively connected to said indexing means, said index 
ing control mechanism being actuatable between a nor 
mal non-indexing condition and an indexing condition; 
electrical control means, connected to said print control 
mechanism, for automatically actuating said print control 
mechanism to its print condition after said deposit slip 
sheets have been fed through said number printing unit 
but before said reorder slip sheet is passed therethrough; 
means for automatically actuating said indexing control 
mechanism from said non-indexing condition to said in 
dexing condition after said reorder slip sheet has been 
fed through said number printing unit but before said 
check sheets are passed therethrough; a book counter for 
counting the check sheets fed through said machine; an 
interrupter circuit, connected to said feeder control means 
and said book counter, for temporarily interrupting op 
eration of said sheet feeder for a predetermined time in 
terval upon completion of printing of a preselected num 
ber of check sheets; a total counter for counting the 
check sheets fed through said machine; and circuit means, 
connected to said total counter and to said feeder control 
means, for stopping operation of said sheet feeder upon 
completion of printing of a given number of check sheets. 

13. A printing and numbering machine for simultane 
ously printing a plurality of complete books of bank 
checks each including a series of deposit slips, a check 
book reorder slip, and a plurality of sequentially num 
bered checks, said slips and said checks each bearing data 
identifying an individual depositor, comprising: an in 
formation printing unit for printing said depositor iden 
tification data; a sheet feeder, included in said printing 
unit, for feeding pre-printed deposit slip sheets, a reorder 
sheet, and check sheets, in the recited sequence, through 
said information printing unit; a number printing unit, 
operatively connected to said information printing unit 
to operate synchronously therewith for receiving said 
sheets from said information printing unit and imprint 
ing numbers thereon, said number printing unit including 
a plurality of individual number printing devices, mount 
ed on a printing device shaft for rotation therewith, an 
impression cylinder rotatable synchronously with said 
shaft, and a mechanical linkage for effectively moving 
said impression cylinder toward and away from said shaft 
between a print position and a non-print position, said 
printing unit further including indexing means for index 
ing said devices to change the numbers imprinted there 
by; can neans, comprising a cam mounted on said shaft 
and a cam follower included in said linkage, for actuating 
said linkage to said print position during a minor por 
tion of each cycle of rotation of said shaft; an electrically 
actuatable print control mechanism, included in said num 
ber printing unit, and connected to said linkage, for latch 
ing said linkage in said print position; an indexing con 
trol mechanism, included in said number printing unit and 
operatively connected to said indexing means, said index 
ing control mechanism being actuatable between a nor 
mal non-indexing condition and an indexing condition; 
an electrical control circuit, connected to said print con 
trol mechanism, for automatically latching said print con 
trol mechanism in its print position after said deposit slip 
sheets have been fed through said number printing unit 
but before said recrder sip sheet is passed therethrough; 
and means for automatically actuating said indexing con 
trol mechanism from said non-indexing condition to said 
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indexing condition after said reorder slip sheet has been 
fed through said number printing unit, but before said 
check sheets are passed therethrough. 

14. A printing and numbering machine for simultane 
ously printing a plurality of complete books of bank 
checks each including a series of deposit slips, a check 
book reorder slip, and a plurality of Sequentially num 
bered checks, said slips and said checks each bearing data 
identifying an individual depositor, comprising: an in 
formation printing unit for printing said depositor iden 
tification data; a sheet feeder, included in said printing 
unit, for feeding pre-printed deposit slip sheets, a reorder 
sheet, and check sheets, in the recited sequence, through 
said information printing unit; a number printing unit, 
operatively connected to said information printing unit 

: to operate synchronously, therewith for receiving said 
sheets from said information printing unit and imprint 
ing numbers thereon, said number printing unit including 
a plurality of individual number printing devices mounted 
on a printing device shaft for rotation therewith, at least 
one indexing cam for indexing said devices to change the 
numbers imprinted thereby, and means for mounting said 
indexing cam for novement toward and away from said 
number printing devices between an indexing and a non 
indexing position; cam means, comprising a cam mount 
ed on said shaft for rotation therewith and a cam follower 
linkage connected to said mounting means, for moving 
said indexing cam to said indexing position during a 
minor portion of each cycle of shaft rotation; an electrical 
ly actuatable print control mechanism, included in said 
number printing unit, actuatable between a normal non 
print condition and a print condition; an electrically 
actuatable indexing control mechanism, included in-said 
number printing unit and operatively connected to said 
cam follower linkage for latching said linkage in said 
indexing position; an electrical control circuit, connected 
to said print control mechanism, for automatically actuat 
ing said print control mechanism to its print condition 
after said deposit slip sheets have been fed through said 
number printing unit but before said reorder slip sheet 
is passed therethrough; and electrical circuit means, in 
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cluding a sensing device mounted in said sheet feeder, 
for automatically actuating said indexing control mecha 
nism to latch said linkage in said indexing position after 
Said reorder slip sheet has been fed through said number 
printing unit but before said check sheets are passed therethrough. 

15. A printing and numbering machine for simultane 
ously printing a plurality of complete books of bank 
checks each including a series of deposit slips, a check 
book reorder slip, and a plurality of sequentially num 
bered checks, said slips and said checks each bearing data 
identifying an individual depositor, comprising; an off 
set information printing unit for printing said depositor 
identification data, including a master cylinder and a 
blanket cylinder, said cylinders being mounted in ink 
transferring engagement; an inking control mechanism 
for moving one of said cylinders to disengage said cyl 
inders; a sheet feeder, included in said printing unit, for 
feeding pre-printed deposit slip sheets, a reorder sheet, 
and check sheets, in the recited sequence, through said 
information printing unit; a number printing unit, oper 
atively connected to said information printing unit to 
operate synchronously therewith for receiving said sheets 
from said information printing unit and imprinting num 
bers thereon, said number printing unit including a plu 
rality of individual number printing devices and indexing 
means for indexing said devices to change the numbers 
inprinted thereby; an electrically actuatable print control 
mechanism, included in said number printing unit, actu 
atable between a normal non-print condition and a print. 
condition; an indexing control mechanism, included in 
said number printing unit and operatively connected to 
said indexing means, said indexing control mechanism 
being actuatable between a normal non-indexing condi 
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tion and an indexing condition; an electrical control cir 
cuit, connected to said print control mechanism, for 
automatically actuating said print control mechanism to 
its print condition after said deposit slip sheets have been 
fed through said number printing unit but before said 
recorder slip sheet is passed therethrough; means elec 
trically coupled to said control circuit, for automatically 
actuating said indexing control mechanism from said non 
indexing condition to said indexing condition after said 
recorder slip sheet has been fed through said number 
printing unit but before said check sheets are passed 
therethrough; a least one counter device for interrupting 
operation of said sheet feeder upon printing of a pre 
determined number of check sheets; and electrical con 
trol means, connected to said counter and mechanically 
connected to said inking control mechanism, for separat 
ing said cylinders whenever said counter is effective to 
interrupt operation of said sheet feeder. 

16. A printing machine for printing repetitive infor 
mation and variable data, in co-ordinated manner, upon 
a plurality of sheets comprising two distinct classes, said 
printing machine comprising: an information printing 
unit comprising an offset printing apparatus and a sheet 
feeder for feeding sheets into said offset printing appara 
tus said sheet feeder including means for storing sheets 
of a first class in a main stack and means for storing sheets 
of a second class in an auxiliary stack and being arranged 
to feed all of the sheets from said auxiliary stack, one 
by-one, into said offset printing apparatus before feeding 
sheets from said main stack; a variable data printing 
unit, operatively connected to said information printing 
unit for operation in synchronism therewith; conveyor 
means connecting said variable data printing unit to said 
information printing unit to feed sheets previously in 
printed in said information printing unit into said variable 
data printing unit; sensing means for determining the 
presence of sheets of said second class in Said auxiliary 
stack; print control means, included in said variable data 
printing unit, for preventing printing of variable data on 
said sheets as they are fed through said variable data print 
ing unit; and actuating means, operatively connected to 
said sensing means and to said print control means, for ac 
tuating said print control means to effect printing of Said 
sheets only after the last sheet has been fed from said 
auxiliary stack and a predetermined number of operating 
cycles have been completed by said printing units. 

17. A printing machine for printing repetitive infor 
mation and variable data, in co-ordinated manner, upon 
a plurality of sheets comprising two distinct classes, said 
printing machine comprising: an information printing 
unit comprising an offset printing apparatus and a sheet 
feeder for feeding sheets into said printing apparatus, 
said sheet feeder including means for storing sheets of 
a first class in a main stack and means for storing sheets 
of a second class in an auxiliary stack and being arranged 
to feed all of the sheets from said auxiliary stack, one 
by-one, into said printing apparatus before feeding sheets 
from said first stack; a variable data printing unit, con 
nected to said information printing unit for operation in 
synchronism therewith; conveyor means connecting said 
variable data printing unit to said information printing 
unit to feed sheets previously imprinted in said infor 
mation printing unit into said variable data printing 
unit; sensing means for determining the presence of sheets 
of said second class in said auxiliary stack; an electrically 
actuatable print control mechanism, included in said vari 
able data printing unit, for preventing printing of variable 
data on said sheets as they are fed through said variable 
data printing unit; an electrically actuatable indexing con 
trol mechanism, included in said variable data printing 
unit, for changing the variable data printed on succes 
sive sheets; and actuating means, comprising a time-delay 
circuit operatively connected to said sensing means, to 
said print control mechanism, and to said indexing control 
mechanism, for actuating said print control mechanism 
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to effect printing of said sheets only after the last sheet 
has been fed from said auxiliary stack and a predetermined 
number of operating cycles have been completed by said 
printing units, and to effect indexing of said variable data 
a predetermined number of cycles after initiation of print 
ing in said variable data printing unit. 

18. A control system for a printing machine compris 
ing at least one printing member mounted on an operat 
ing shaft for rotational movement therewith, an indexing 
member, said control system comprising: a print-condi 
tioning member effective to modify operation of said 
printing member; mounting means for mounting said 
print-conditioning member for movement between a con 
ditioning position in the path of movement of said print 
ing member and a non-conditioning position displaced 
therefrom; an actuating cam rotatable in synchronism 
with said operating shaft; a cam follower linkage, includ 
ing a cam follower member engaging said actuating cam, 
connected to said mounting means for moving said print 
conditioning member to said conditioning position during 
a minor portion of each cycle of rotation of said operat 
ing shaft, said linkage including a first latch member; 
a second latch member engageable with said first latch 
member to latch said cam follower linkage and said 
mounting means in conditioning position when moved 
thereto by said actuating cam; means for biasing said 
second latch member toward engagement with said first 
latch member; electrically controlled means, comprising 
a solenoid, for holding said second latch member out 
of engagement with said first latch member; and an elec 
trical control circuit, connected to said solenoid, for 
selectively energizing said solenoid to release said second 
latch member and thereby provide for latching of said 
two latch members to maintain said print-conditioning 
member in conditioning position. 

19. An indexing control system for a number printing 
machine comprising at least one number printing appara 
tus and means for mounting said numbering apparatus 
on an operating shaft for rotational movement therewith, 
said numbering apparatus including an indexing member, 
said indexing control system comprising: an indexing 
cam; can mounting means for mounting said indexing 
cam for movement between an indexing position in the 
path of movement of said indexing member and a non 
indexing position displaced therefrom; an actuating cam 
rotatable in synchronism with said operating shaft; a 
cam follower linkage, including a cam follower member 
engaging said actuating cam, connected to said cam 
mounting means for moving said indexing cam to said 
indexing position during a minor portion of each cycle 
of rotation of said operating shaft, said linkage including 
a first latch member; a second latch member engageable 
with said first latch member to latch said cam follower 
linkage and said indexing cam mounting means in in 
dexing position when moved thereto by said actuating 
cam; means for biasing said second latch member toward 
engagement with said first latch member; electrically 
controlled means, comprising a solenoid, for holding said 
second latch member out of engagement with said first 
latch member; and an electrical control circuit, connected 
to said solenoid, for selectively energizing said solenoid 
to release said second latch member and thereby provide 
for latching of said two latch members to condition the 
system for indexing said numbering apparatus. 
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