
3,056346 H,F,GAMMETER ETAL Oct,2,1962 
PRINTTNG MACHINE 

13 Sheets?Sheet 1 Filed Jan,14,1960 

INPENTOR5: 
HARRY F GAMMETER 
JACK5ON L,?OHNERT 

- * 

  



3,056346 H,F,GAMMETER ETAL Oct,2,1962 
PRINTING MACHINE 

13 Sheets-Sheet 2 Filed Jan,14,1960 

JACKSON L. BOHNERT 
; GAMMETER 

  



Oct,2,1962 H. F,GAMMETER ETAL 3.056346 
PRINTING MACHINE 

Filed Jan,14,1960 13 Sheets-Sheet 3 

?RRY F GAMMETER 

?—=- 

  



Oct.2,1962 HFeAMMETER ErAL 3,056346 
PRINTING MACHINE 

Filed Jan,l4,1960 13 Sheets-Sheet 4 

JWJ/EWTORs: 
JACK5ON L. EOHNERT 
HARRY F GAMMETER 

  



Oct.2,1962 H,F,GAMMETER ETAL 3,056346 
PRINTTNG MACHINE 

Filed Jan,14,1960 13 Sheets-Sheet 5 

35 

JWVEWTORS: 
HARRY F GAMMETER 

?ckeon -eoruenT 

  

  

  

  

  



Oct,2,1962 H,F,GAMMETER ETAL 3,056346 
PRINTING MACHINE 

Filed Jan,14,1960 13 Sheets-Sheet 6 

JWW/EWT0R52 
JACKSON L. ?OHNERT 

  



Oct,2,1962 H,F,GAMMETER ETAL? 3,056346 
PRINTING MACHINE 

Filed Jan,14,1960 13 Sheets-Sheet 7 

JWJ/EVT0RS: 
HARRY F GAMMET?R 
JACK5ON L. ?OHNERT 

    

  

  

  

  

  



Oct,2,1962 H.F. GAMMETER ETAL 3,056346 
PRINTING MACH?NE 

Filed Jan,14,1960 13 Sheets-Sheet 8 

  

  



3,056346 H,F,GAMMETER ETAL Oct,2,1962 
PRINTING MACHINE 

JACKSON L. ?OHNERT 
GAMMETER HARRY F 

By 

??ce? /a 

  

  

  



3,056346 H,F,GAMMETER ETAL Oct,2,1962 
PRINTING MACHINE 

13 Sheets-Sheet 10 Filed Jan. 14,1960 

JWW/EWTORs: 
BOHNERT 

F 

JACKSON L. 

  



3,056346 H,F. GAMMETER ETAL Oct,2,1962 
PRINTING MACHINE 

13 Sheets-Sheet 11 Filed Jan,14,1960 

,BOHNER? 
. GAMMETER 

JACKSON L 

?ARRY F 
?c?? 

  
  

  

  



Oct.2,1962 H. F. GAMMETER ETAL 3,056346 
PRINTING MACHINE 

Filed Jan,14,1960 13 Sheets-Sheet 12 
SECONDARY 

?rEwóRE 
HARRY F GAMMETER 
?ckeoN. L. ?OHNERT 

  





United States Patent Ofice 3,056,346 
Patented Oct?2,1962 

3,056,346 
PRINTING MACHINE 

Harry F. Gammeter,CHeveland Heights,and Jackson L? 
Bohnert,Eucid,@hio,assignors to Addressograph 
Multigraph Corporation,Cieveland,Ohio,a corpora 
tion of DeiaWare 
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24 Ciaims,(Cl?101?144) 

Thisinvention relatesto a new and improved printing 
machine,and more particularly to an ofset printing 
machine in which virtually all operations of the machine 
may be controled automaticaly by Sequential control 
apparatusincorporatedin the machine,without requiring 
attention from the operator. 

Itisfrequently desired to apply ofsetprintingmachines 
to applications which require frequent changes of the 
material being printed and relatively Short printing runs, 
such applications are sometimes referred to as "systems" 
printing applications. In applications of this kind,the 
?aper upon which data is printed is usualy relatively 
well standardized,permitting substantial standardization 
of the sequential operations of the printing machine in 
carrying out a printing operation. However,it may fre 
quently be desirable to use the Same printing machine as 
isused for system workin connection with other printing 
tasks,such as promotional printing or other applications 
usingplanographic masters orprint-receivingsheetsWhich 
are substantially diferent from those used in the Systems 
work. It may thus be desirable to provide for complete 
manual controi of the printing machine,and its Sequence 
of operations,to permit such dual usage,It may also be 
desirable to provide for automatic sequential control of 
the printing machine in reSponse to a counter Which is 
efective to count the number of sheets fed through the 
machine,or,alternatively,inreSponseto thefeeding ofal 
thepaperfrom a particular Storage location, 

It is a primary object of the invention,therefore,to 
provide a new andimproyed control system for operating 
an ofset printing machine in automatic Sequence. 
More specificaly,itis an object of the invention to 

provide an automatic Sequence control System for an 
ofset duplicating or printing machine which is efective 
to control al operations of the printing machine,foloW 
ing etching of the planographic master used in the 
machine,in predetermined sequence and without requir 
ingany furtherattention from the operator. 

?t is another object of the invention to control al of 
the sequential operations of an ofset printing or duplicat 
ing machine,following the etching of planographic maS 
ters used therein,by controling the rotational position 
of a Single main control Shaft. 
Arelated object ofthe inventionisto provide an auto 

matic electrical System for rotating the aforementioned 
main control Shaft through a number of diferent operat 
ing positions and also to provide an alternate control for 
the main control shaft in a form of a Single operating 
handle which may be actuated manually by the machine 
operator. 
A particular object of the invention is to control and 

actuate a blanket cleaner,incorporated in an ofset dupli 
cating or printing machine,in response to electrical Sig 
nals,to automaticaly clean and subsequently dry the 
blanket cylinder of the printing machine. 
A further and related object of the inventionis to pro 

vide for adjustment of the timing of the cleaning and 
drying operations carried out by the electricaly operated 
blanket cleaner,and to renderthe adjustments substantial 
1yindependent of each other. 

Another object of the invention is to combine,in a 
single operating handle,the actuation of the plate-etch 
applicator of an ofset dupicating or printing machine, 
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2 
the starting ofthe machine,andtheinitiation of automatic 
Sequential control of further operations of the machine, 
An additional object of the invention isto provide,in 

an automatic Sequence control System for an ofset print 
ing or duplicating machine,a means for automaticaly 
controllingimaging of the blanketinthe printing machine 
for a predetermined adjustable number of revolutions be 
fore printing is actually initiated. 
A further and related object of the invention is,to 

Separate the master and blanket cylinders of an ofset 
printing machine,automatically,before the printing 
operationis completed,and to provide foradjustment of 
the number of sheets printed after blanket imaging is 
interrupted, - 

Another object of the invention is to controlautomatic 
Sequential operation of an ofset duplicating or printing 
machine in reSponse to the presence or absence of print 
receiving sheets in a storage location other than the main 
Supply of Such sheets,and Specifically to controlinterrup 
tion of printing operationsin reSponse to the emptying of 
Such sheets from the auxiliary Supply. More particu 
1arly,it is an object of the invention to aford a control 
arrangement of this Kind in conjunction with and as an 
alternative to interruption of machine operations in re 
Sponse to the counting of a predetermined number of 
Sheets fed through the printing machine. 

It is a general object of the invention to provide for 
adjustment of the timing of al critical operational stages 
in an automatic Sequence control system for an ofset 
duplicating or printing machine. 

Other and further objects ofthe present invention will 
be apparent from the following description and claims 
and are iustrated in the accompanying drawings which, 
by way ofillustration,show a preferred embodiment of 
the presentinvention 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 
may be uSed and structural changes may be made as de 
sired by those skiled in the art without departing from 
the present invention. 

?n the draWings: - 
FIG. lis a perspective view of an automatic printing 

machine constructed in accordance with a preferred em 
bodiment of the invention; 
FIG,2 is a perspective view of the printing station of 

the printing machine of FIG.1 with the covers removed; 
FIG. 3 is a perspective view of the machine,with the 

covers removed as in FIG,2,taken from anotherview 
point; - 

FIG,4is a Sectional view,partly Schematic,showinga 
partofthepaperfeed mechanism oftheprintingmachine; 
FIG,5is a perspective view of a feeder control device 

utizedin the printing machine ofthe invention; 
FIG. 6 is an enlarged detail view,partialy cut away 

of a part of the paper feed apparatus; 
FIG.7is a plan view of the device of FIG.6; 
FIG,8 is an elevation View,partly in cross section, 

taken approximately along line 8?8 in FIG,6; 
FIG.9 isa perSpective view of a part of the automatic 

control mechanism of the invention located on the oppo 
site side of the machine from that shownin FIG,2; 
FIG,10 isanelevation View of a part of the plate etch 

application mechanism of the printing machine of the in 
vention; 
FIG,11 is an elevation view,partly in cross Section, 

showing one end of the apparatus of FIG,10; 
FIG,12isanelevation of the opposite end of the plate 

etching apparatus of FIG,10; - - 
FIG.13is a detail view of a part of the control appa 

ratus shown in FIG,2; - 
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FIG.13Ais anenlarged Sectional detailview of a link 
age connected to the control apparatus of FfG,13; 
FIG.14is a plan view of the control mechanism of 

FIG,13,with certain additional apparatus included; 
FIG,15 is a Sectional elevation view of the blanket 

cleaner mechanism of the printing machine; 
FIG,16 is a detail view,partly in cross Section, of a 

switching device includedin the printing machine; 
FfG.17is a further detail Sectional view of the switch 

device of FIG.16,taken approximately along line 17?17 
therein; 
FIG,18is an enlarged elevation view of a major part 

of the automatic control apparatus of the printing ma 
chine,including most of the apparatusillustrated in FIG. 
9; 
FIG. 18Ais a detailed view of a part of FIG,18; 
FIG. 19 is a plan view of the apparatus of FIG.18; 
FIG,20is a detail schematic diagram of the electrical 

control circuit for the printing machine; 
FIG,21 is a detai drawing,on an enlarged Scale, of 

additional Switching apparatus used in the printing ma 
chine; - - 

FIG,22 is a timing chart utilized to explain the se 
quence of automatic operationsin the printing machine; 
and - - 

FIG.23isa detail Schematic of an adjustable relayused 
in the control circuit of the machine. 

General Description 
Ageneral understanding of the construction and oper 

ation ofthe printing machine of the invention may best be 
obtained by reference to FIG,1,in which a printing ma 
chine 30 constructed in accordance with a preferred em 
bodiment of the inventionisillustratedinperspective. As 
shown therein,the printing machine30 is an ofset print 
ingmachine or düplicating machine which in many re 
spects is conventional in construction,Thus,the print 
ing machine 30 comprises a printing head 31 which in 
cludesthe usual mastercylinder32 uponwhich a conven 
tional lithographic or other planographic master may be 
mounted. Theprintinghead31furtherincludesablanket 
cylinder and an impression cyinder,not visible in FIG. 
1,which may be of conventional construction. An ink 
ing mechanism generally indicated by the reference nu 
meral 33 isincorporated in the printing head31 and is 
utized to apply ink to a lithographic master mounted 
upon the master cylinder 32. In the course of a print 
ing operation,inkis applied to the master,transferred to 
the blanket cylinder,andprinted upona sheet ofpaper or 
the like which is passed between the blanket and im 
pression cylinders ofthe printing head31. 
The paper feed mechanism 34 of the printing machine 

30islocatedattheright-handside of the machine,asseen 
in FIG,1. Preferably,the paper feed mechanism is of 
the vacuum type and is utilized to feed individual sheets 
of paper or the like from a stack or Supply included in 
the paperfeed mechanism,The paperfeed may be sub 
stantially Similar to that shown in Patent No,2,293,046 
to Curtis and mayinclude an apparatus for elevating the 
stack of paper,as Sheets are fed therefrom, of the kind 
deScribed in Patent No,2,358,560 to Curtis. The Sheet 
feeder34isilustratedin detailin FIGS,4-8 andis de 
scribed hereinafterin connection with those figures. The 
sheet feeder34is connected to the printing head 31 by a 
conveyortable 35whichmaybe ofconventional construc 
tion and which may include suitable jogging or other 
aligning devices for aSSuring accurate alignment of the 
sheets of paper as they enter the printing head 31, 

In addition to the main operating cylinders,such as 
the master cylinder 32 and the inking apparatus.33,the 
printing head 31 includes certain additional operating 
devices which are automatically controlled in operation 
of the printingmachine and which are directly employed 
in the printing process,The head 31 also includes a 
manualy controlled plate-etch applicator 36 which is 
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4 
utized to apply an etching solution to the planographic 
master on the master cylinder 32 during the initial Stages 
of a printing run. Operation of the plate-etch applica 
tor 36is controlled by an operating handle 37 whichis 
also provided with a controlswitch 38. The construction 
and operation of the plate-etch applicator 36,with its 
control handle 37 and switch 38,are described in Sub 
stantial detail hereinafterin connection with FIGS,10?12 
in particular. The applicator mechanismitSelf,however, 
isin many respects substantially similar to that deScribed 
and claimed in Patent No.2,798,426 to E. J,Janke and 
D. B. Brewster,to which reference may be made for 
details ofthe plate-etch operation. 
Asin most printing machines using planographic mas 

ters,it is necessary to apply a repellent.Solution to the 
master cylinder during the course of normal operation. 
For this purpose,the printing head 31 is provided with a 
repellent applicator 39. In general,the repellent appli 
cator 39is substantially conventionalin construction eX 
cept for the mechanismemployed to actuate and de-acti 
vatethe applicatorinthe course ofthe automatic Sequence 
of operations carried out by the printing machine 30. 
The repellent applicator 39 is described hereinafter in 
Substantial detail,particularly in connection with FIGS. 
9,13 and 14. For the present general discussion,it is 
Suficient to aSSume that the device 39 afords a meansfor 
applying a repellent Soiution to the master cylinder 32, 
in a course of a printing operation,and for interrupting 
the Supply of repelent Solution during an automaticaly 
controlled Sequence of operations. 
The printing machine 30 further includes an automati 

cally controlled blanket cleaner41 whichis mounted upon 
the frame of the printing head 31 in position to engage 
the blanketcylinder of the printingmachine30;in FIG.1, 
the blanket cleaner device 41 obscures the view of the 
blanket cylinder,In many respects,the blanket cleaner 
41 is Substantialy similarto the blanket cleaner described 
and claimed in Patent No. Re.24,739 to L. F. Mitchel 
and E. J. Janke,and reference may be made to that patent 
for details of operation of a blanket cleanerdevice ofthis 
kind,In addition,the blanket cleaner is described in 
Some detail hereinafter,particularly in connection with 
FIG,15,The blanket cleaner is utilized to remove ink 
from the blanket,between individual printing operations, 
to permit a change in the data being printed without re 
quiring removal of the blanket cylinder or the blanket 
from the printing head31. 

Primary control of the printing machine 30 is efected 
by means of a Series of switches and othercontroldevices 
mounted upon a control panel 42 on the Side of the 
machine. Additional controlis provided by manual con 
rols,such as the plate etch control handle 37 and others, 

In particular,a main 
control handle 43 may be utilized to control a major 
portion of the machine operation whenever the auto 
matic electrical control system of the invention is not 
employed. When the machine is set for automatic con 
trol,a counter44is utilized to deternine the length of a 
given printing run. 
When conditioned for automatic operation,the print 

ing machine 3@ carries out a predetermined sequence of 
operatons based upon a very limited number of control 
StepS performed by the machine operator,Presuming 
that there is an adequate supply of paper in the storage 
Stack of the feeder 34,the operator sets the counter 44 
to print a predetermined number of Sheets fed into the 
machine from the feeder. Thereafter,the machine oper 
ator Starts the printing machine 3$in operation by actu 
ating the Switch 38 in the handle of the plate etch ap 
plicator. At the Same time,the operatorpivots the plate 
etch unit control handle 37 from its normal or"of" 
position,Shown in FIG,1,in a clockwise direction,to 
initiate operation of the plate etch applicator36 Plate 
etchingisa manualy controled operationinthe machine 
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30,and the number of machine cycles required to apply 
an etching Solution to the planographic master on the 
master cylinder 32 is left to discretion of the machine 
operator. 

After the plate etching operation,the operator re 
1eases the handle 37,which returns to its initial position 
as Shown in FIG,1. When the handle 37 reachesitS 
"home°position,it actuates a control Syitch,described 
hereinafterin connection with FIGS. 16 and 17,which 
is efective to initiate automatic Sequential operation of 
the printing machine 39,the Sequence of automatic opera 
tions beingilustratedin the timing chart,FIG.22. The 
automatic control system of the printing machine first 
operates to initiate application of repelent Solution to 
the planographic master mounted upon the master cylin 
der32.Thatis,the repellent Solution applicator 39,Which 
previously has not been efective to apply repelient to 
the master,is conditioned for normal operation in the 
initialstage ofautomatic operationandis efectiveto apply 
a repelentsolution to the planographic master. 

The next automaticaly controled operation is the ink 
ing of the master on the master cylinder 32. In the 
preferred arrangement described hereinafer,the two final 
or form rols of the ink train comprising the inking Sys 
tem 33 are brought into contact with the master on the 
cyinder32 after the repelent solution applicator 39 has 
been in operation for one machine cycle. However,it 
should be understood that this Sequence of operation may 
be varied to Some extent,and that two or more cycles 
may elapse,after the repellent applicator 39 has been 
actuated and before inking of the master is initiated. 

Asindicatedin the timingchart of FIG.22,the blanket 
cleaner 4 is preferably Started in operation approxi 
mately one machine cycle after inking of the master on 
the cylinder32 has been initiated. The blanket cleaner 
applies a cleaning Solution to the blanket on the blanket 
cylinder for a substantialinterval,which may be of the 
order of ten machine cycles,in order to remove from the 
bianket anyink which may remain thereon as a result of 
previous printing operations. This time interval,how 
ever,can be adjusted by means of a potentiometer as 
Shown in FIG,20 and described hereinafter,After the 
ink from previous printing operations has been cleaned 
from the blanket,itis necessary to dry the blanket,since 
any substantial amount of cleaning Solution remaining on 
the blanket wouldinterfere with Subsequent printing op 
erations,Usuaiy,the drying operation can be accom 
plishedin aninterval of about 5 or 6 machine cycles. 
Once the blanket cleaning and drying operations have 

been completed,imaging of the blanket can be initiated. 
Like the other stepsin operation of the machine 30,this 
is accomplished automatically by the control System de 
scribedin detail hereinafter. Asindicated in the timing 
chart of FIG.22,five or six machine cycles are usually 
employed to build up an adequate ink image on the 
blanket,aithough this operation can also be adjusted to 
suit the requirement of the printing machine. When 
imaging of the blanket is completed,the printing ma 
chine 30 is ready for operation and the feeder 34 is 
started,Acually,the feeder is started approximately 
two cycles before blanketimagingis completed in order 
thatfirstsheet cfpaper will be fedinto the printing head 
31 at the time that the blanket imaging operation is 
finished,Thus,the machine starts printing of the sheets 
fed from the feeder 34 and printing is continued until 
the automatic control system halts operation. 

Each of the sheets fed from the feeder 34 actuates a 
sensing Switch 46 mounted upon the conveyor table 35 
(see FIG,4)as the sheet is fed toward the printing 
head31 ofthe machine. This Switchactuates the counter 
44 which,as noted hereinabove,is Set to count a pre 
determined number of sheets,by the operator,before 
machine operation is initiated. Whenever the counter 
apparatus completes the total count for which it has 
been set,imaging of the blanket is interrupted,as indi 
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6 
cated in the timing chart of FIG. 22. Usually, 
blanketimaging is interrupted one ortwo cycles before 
the end of the printing operation and thisis done in order 
to reduce the amount of ink remaining on the blanket 
at the end of the printing operation and thus to assure 
that a normal cleaning operation,in the next Subsequent 
use of a printing machine,wil be efective to remove 
Substantially all of the ink from the blanket. The re 
sidualimage on the blanketis suficient to print the last 
two sheets efectively,and there is no substantial de 
tericration in print quality. 
When the counter completes its counting operation, 

that is,when the desired number of sheets have been 
printed,the automatic control system of the printing 
machine 30 Stops the feeding of sheets from the feeder 
34into the printing head 31. In the next cycle of op 
eration,inking of the master on the cylinder 32 by the 
ink mechanism 33 is interrupted. In the next machine 
cycle,the repellent applicator 36is efectively disengaged 
from the master cylinder 32,thereby interrupting ap 
plication of the repelent Solution to the planographic 
master. Thereafter,operation of the printing machine 
3@ is interrupted entirely,the master cylinder 32 being 
brought to rest in a "home°position wherein the master 
mounted on the cylinder may be conveniently changed 
by the operator,A potentiometer 45 mounted on the 
control panel 42 is utilized to aford a fine adjustment 
of the "home° position of the master cyinder to make 
Sure that removal and replacement of the master can be 
accomplished in a minimum time. 
From the foregoing description of the general con 

Struction and operation of the machine 30,itis apparent 
that Substantialy all of the machine operations are car 
ried out,in a predetermined Sequence,automaticaly and 
Without requiring attention from the machine operator. 
For this reason,two printing machines such as the ma 
chine 30 can be easily and efectively controled by one 
machine operator. Thus,one of the machines can be 
Started in operation,as deScribed hereinabove Whie 
the machine is carrying out the described automatic se 
quence of operations,the operatoris ableto Start another 
machine in operation in the same manner. When the 
first machine has completedits printing run,the operator 
is able to remove the master from the master cylinder, 
instal a new master,and start a Second printing run,the 
Second machine continuing to operate without requiring 
attention. By the Same token,a new run of the second 
machine can be started while the first machine continues 
in automatic operation. Furthermore,because the vari 
ous operations of the machine30 areaccurately andauto 
maticaly timed,relative to each other,high quality can 
be maintained in the printing operation despite the fact 
that the data being printed are frequently changed and 
only short runs of the machine are employed. 
As described hereinafter,the feeder34 mayinclude 

both a main stack and an auxiliary supply of sheets to be 
printed,the auxiliary stack being located in a separate 
receptacle usually referred to as a systems feeder chute. 
Usualy,itis desirable to print al of the sheets from the 
Systems chute before the counting operation of the counter 
44 is initiated. That is,the counter is preferably ar 
ranged to count only Sheets fed from the main Stack in 
the feeder 34. This is accomplished,in the printing ma 
chine 30,by a Sensing Switch mounted on the systems 
feeder chute,as described in detail hereinafter,which 
preyents the initiation of a counting operation by the 
counter 44 until Such time as the systems chute is empty. 

Sheet Feeder and Control Mechanism 
The sheet feeder 34 is illustrated in detail in FTGS. 

4-8,along with a part of the conveyor table 35. The 
conveyor table may be Substantially conventional,but 
the sheet feeder mechanism 34is somewhat modified in 
its construction and operation,and follows the construc 
tion described and claimed in the co-pending application 
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of E. J. Janke,Serial No,827,585,filed July 16,1959. 
As noted hereinabove,the basic sheet feeding mechanism 
is in many ways substantially similar to that Shown in 
the aforementioned Curtis Patents Nos,2,293,046 and 
2,358,560,Asshownin FIG.4,the sheet feeder 34 com 
prises a table 51 whichis Supported for movement in a 
vertical direction by a Suitable mechanism,Such as that 
describedin Patent No.2358,560 to Curtis,beingguided 
by means of one or more rollers 52 which engage Ver 
ticaly extending channels 53,the channels 53 compris 
inga part of the frame of the printing machine 30. The 
table 51 supports the main stack 47 of sheets to be fed 
into the printing head of the machine. 
Thetop sheetinthe stack47isseparated 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 
suction foot 63 comprises a holow casting,the lower 
end 64 of whichis open. The upper end of the Suction 
footis connected by a fexible conduit 65 to a Vacuum 
systen(not shown),The suction foot is adjustably 
secured to a shaft 66 to permit transverse adjustment 
of the suction foot with respect to the Stack 47. The 
shaft 66 is journalled at its ends in a pair of arms 69 
whichare secured to a cross shaft 68 rotatably mounted 
in the side plates 57 of the printing unit 30. The Shaft 
68is connected to an operatinglinkage whichis utilized 
to rotate the shaft 68 and to efect a predetermined move 
ment ofthe suction foot63 during operation of the print 
ing machine. 

Operation of the sheet feeder 34,as thus far described, 
is substantialythe Same as shownin the aforementioned 
Patent No. 2.293,046 to Curtis,During each sheet 
feeding cycle of operation,the shaft 68is rotated to im 
part an up-and-down movement to the Shaft 66. This 
movement of the shaft 66first raises the suction foot 63 
and then moves the suctionfoot toward the bight of the 
feed rolls 61 and 62. The top sheet of the stack 47 is 
held to the base of the suction foot by means of a va 
cuum maintained through the fiexible connection 65 to 
the suction foot. As the foot inserts the sheet betWeen 
the rols 61 and 62,the suctionis automaticaly released, 
releasing the sheet of paper and permitting the rols to 
move the sheet in the direction indicated by the arrow 
48 across the conveyor table 35. In completing the 
cycle,the suction foot 63 moves rearwardly and down 
wardy toward the top of the stack 47,thus condition 
ingthe sheet feederfor the next feeding cycle. 
The papertable 51 is periodically raised by a power 

operated mechanism controled bythe height of the Stack 
47,this mechanism being substantialy conventional in 
character. The stack advancing mechanism comprises 
a bail70 which extends across the top of the stack and 
ispivotallymounted onthe sideplates57of 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 beinggenerallyindicated by the refer 
ence numeral 78. During each cycle of operation of 
the sheet feeding mechanism 34,the bail 70 is moved 
upwardly outofcontact with thetop of the stack of sheets 
47. After a sheet has been fed from the Stack,the 
bail is again moved downwardly until it engages the 
top of the stack. Whenever the top of the stack 47 
falls below a predetermined level,the bail 70 actuates 
a mechanism whichis efective to raise the entire stack 
through a predetermined distance to permit the feeding 
offurther sheets therefrom. A complete system of this 
kindis describedin detailin the aforementioned Patent 
No.2,358,560 to Curtis. 
Aguideframeismountedintheupperpart ofthe sheet 

feeder mechanism 34 and comprises a pair of bars 83 
which are adjustably mounted on the frame plate 57. 
At their forward ends,as best shown in FIGS.6 and 7, 
the two bars 83 are interconnected by a cross bar 84, 
and the rearends of the bars 83 may be similarly inter 
connected by a second cross bar 85. The cross bar 85 
is employed to support a pair of adjustable guides 86 
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8 
(see FIG,4)which project downwardy and engage the 
Sides of the stack of paper or other Sheets 47 to control 
the position of the sheets at the top of the Stack. 
The sheet feeder mechanism 34 further includes a SyS 

tems chute 49,which is mounted upon the frame com 
prising the Support bars 83 and the trayerse bar 84. The 
Systems chute comprises a pair of substantialy L-shaped 
frame members 88 and 89 which together form a chute 
or receptacle for Supporting a Second Stack of sheets 91in 
position to be fedinto the printing unit 30. As shown in 
F?G.7,the two frame members 88 and 89areadjustably 
Secured to each otherin a manner which permits narrow 
ing or widening of the Systems feed chute,Atits forward 
end,the side portion 92 of the frame member 89is pro 
vided with a Slot for engaging the traverse Support bar 
84,and a Similar Slot is formed in the Side member 93 
of the frame member 88. Apair of adjustableguides94 
and 95 are mounted on the rearportions ofthe tWo frame 
members 88 and 89and comprise a means forlocatingthe 
rear end of the Stack 91,The guide members94 and 95 
may be adjusted forwardly or rearwardly to accommo 
date relatively Smal or relativelylarge sheetsin the stack, 
The rear portion of the Systems feeder chute 49 is Sup 
ported by a tranSverSe Support member 97,the end por 
tions of which are seated upon the bars 83 andthe 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 49 there are 
provided a pair of Support brackets 101 and 102 which 
are afixed to the side walls 92 and 93 of the systems 
chute A traverse Support member 1@4 is adjustably 
mountedin the brackets 10? and 192. Upon the support 
member 104 there is mounted a bracket assembly 105 
which Serves as a Support for a Sensing Switch 103,As 
illustrated in FIG. 6,the switch ?03 includes a depend 
ing arm ?97 which normally projects downwardiy through 
a slot in the forward end of a plate 138 afixed to the 
frame member 89. With a stack of paper or other 
sheets disposed in the systems chute,such as the stack 
91,however,the Switch arm 107 cannot project down 
wardly through the forward slot in the plate 108 but 
ratheris held up above the plate 198 so longas any paper 
remains in the chute,Thus,the Switch arm ?67 may be 
employed to maintain the switch 103 in an open condi 
tion whenever the chute 49 contains any sheets to be 
printed and in a closed condition whenever the chute is 
empty. 
As best iliustrated in FIG,4,the sheets disposed in 

the systems chute 49 are located immediately above the 
stack 47 and project outwardly of the chute beneath the 
suction foot 63. Thus,the Suction foot 63 and the asso 
ciated apparatus of the sheet feeder34is efective to feed 
individual sheets from the Stack 9í in the chute 49 as 
Well as from the Stack 47. Moreover,the sheet feeder 
feeds the Sheets from the Stack91 andempties the Systems 
chute 49 before any paper is fed from the stack 47, 
since the chute49is located above the main supplystack. 
Thus,a Series of special-purpose sheets may be located 
in the chute 49 and,in normal operation,are all printed 
by the printing machine 30 before any of the sheets in 
the Stack 47are printed, 
When the printing machine 30 is placed in operation, 

the sheets in the stack 9? are first fed through the print 
ing head 31,since these sheets are located in the systems 
chute 49. When the systems chute 49 is emptied,the 
machine continues operation by imprinting sheets from 
the main Stack 47,AS noted hereinabove,the machine 
is provided with an automatic counting apparatus,com 
prising the counter 44,So that the machine is automati 
cally shut of upon printing of a preSelected number of 
Sheets from the mainstack 47. FIG,5illustrates an auto 
matic feeder control mechanism which is incorporated 
in the printing machine 30 and which is utilized to con 
trol operation of the feeder 34,As noted hereinabove, 
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the feeder controlis essentialythe Same asthat described 
in the co-pending application of E. J. Janke,Serial No. 
827,585,fied July 16,1959. The feeder control mecha 
nism comprises a cam folower arm lí Whichis afixed 
to the outboard end of the rocker shaft 68 Which controls 
fnovement ofthe feeder Suction foot 63,A roler ??2 on 
the end of the cam follower arm i?iengages a cam Sur 
face ??3 upon a Suction foot cperating cam ?4,the 
cam 114 being piyotally mounted upon the Side plate 
57 by Suitable means,as indicated by the reference nu 
meral ?15,A Spring {1é is connected to the cam fol 
lowerarm ??f and maintains the roller lí2inengagement 
with the cam Surface 113. The cam 114 is normaily 
biased toward rotation in a clockwise direction by suit 
able means Suchas a Spring ?17. 
The cam ??4is connected to a cam drive link i8 by 

means of an adjustable connection plate 119. One end 
of the plate l?9is pivotally mounted upon the cam ??4, 
as indicated by the reference numeral ?2?. The other 
end of the plate 119is provided with an elongated arcuate 
slot 122 in Which a Screw 123 is engaged,the screy ?23 
being threaded into the cam i14. The plate i19is con 
nected to the link f18 by means of a pin 124 which 
extends from the plate li9 through a slot f25 in the 
1ink 1?8. 
The end of the ink ?18 opposite the cohnection to the 

cam 114 is connected to a leyer f26 that is pivotaliy 
mounted upon a Shaft i27. The leyer 126 is also con 
nected to a link ?28 Which is utilized to drive the lever 
í26 as described hereinafter. The intermediate portion 
of the lever 126 is yieldably connected to the operating 
arm 76 by suitable means Such as a Spring129,one end 
of the Spring being connected to the arm 76 and the 
other end being connected to a pin ?31,The pin ?3? 
is mounted upon the lever 126 and extends through an 
elongated Slot ?32 in the arm 76,AS deScribed herein 
above,the arm 76is connected to the operating linkage 
of the bail 7@ as indicated by the reference numeral 78. 
As thus far described,the feeder operating Thechanism 

Shown in FIG,5 is Substantialy conventional and corre 
SpOnds to feeder devices now in commercial use,Ac 
cordingly,onlyavery brief description of operation ofthe 
feeder control is required hereih. During each cycle of 
operation of the printing machine,the link i28 pivots 
the lever 126 about the shaft127 As the lever ?26 
moves in a clockwise direction,the link 118 is driven to 
the right,thereby pivoting the cam 114in a clockwise 
direction about the pivot point 115. As the cam ii4 
noves in a clockwise direction,the cam folower arm 
111 is permitted to move in a counterclockWise direction, 
this movement being efected by the biasing force Sup 
plied by the Spring116. The resulting counterclockwise 
rotation of the Shaft"68 on Which the cam follower arm 
11i is mounted pivots the Support for the Suction foot 
63,comprisingthe arm 69andtheshaft 66,in acounter 
clockwise direction,lowering the Suction footinto contact 
with the topmost Sheet in the feeder,eitherin the main 
stack 47 orthe auxiliary stack 91(see FIGS.4 and 8). 
Laterin the Same cycle of operation,the link 128 pivots 
the lever 126 back in a counterclockwise direction,re 
versing the movements described hereinabove and efec 
tively raising the suction foot 63 backto the initial posi 
tion Shownin FEG,5, During the Same cycle of opera 
tion,the arm or bar 76is first moved to the right as Seen 
in F?G.5,pivoting the bai170 downwardlyinto contact 
with the top of the main Stack of paper. Atthe end of 
the cycle,however,the reverse moyement of the lever 
126again pülls the arn 76to the ieft,AS a consequence 
the bail 70 is again pivoted out of contact with the paper 
in the main stack. 

In the mechanismillustrated in FIG,5,however,pro 
vision is made for an automatic control of the feeder by 
means of a Solenoid 133,The armature i34 of the Sole 
noid133is connected to a lever141 by means of a pivot 
block136,A Spring135 is connected at one end to the 
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lever141 andatthe otherend to apin137mounted upon 
anarm 138 whichis heldin position on the Side plate 57 
by means of a retaining plate 139. The latch lever i41 
is pivotaly mounted upon a Stud142 Secured to the Side 
plate57. Apawl ?43 is pivotally mounted upon the stud 
?42 and is yieldably connected to the latch lever141 by 
Suitable means Such as a Spring144. The latch lever f41 
is urged toward oraway frompaW1143,depending on the 
position of the arm 138. The pawl ?43 is engageable in 
anotchin the lowerportion ofan extensionportion 145 of 
the cam 1?4. The electricalcontrolcircuit ofthe solenoid 
143 is described hereinafter in connection with FIG,20. 
When the printing machine 30 is first placed in opera 

tion,the ink128is reciprocated as described hereinabove 
and tendsto drive the cam 114in a reciprocating pivotal 
movementaboutthe pivot point 115. The cam,however, 
is prevented from moving by engagement of the pawl143 
with the latch portion 145 of the cam,At the Same time, 
a block 16 mounted upon the cam plate 114 engages a 
stop member162 on a bail operatingarm 76 and prevents 
the normal reciprocating movement of the arm 76. Con 
Sequently,the bail 70 is held in its normal or up position 
and the Suction foot 63is held inits initial or unoperated 
position,elevated above the stack or stacks of paper in 
the feeder(See FIG. 4). Accordingly,no paper is fed 
through the printing machine as long as the Solenoid 133 
remains unenergized. 
To start the feeder the automatic Sequence control sys 

tem of the invention operates to complete an energizing 
circuit for the Solenoid 133,as Set forthin detai herein 
after. When this occurs,and the Solenoid 133 is ener 
gized,the armature 134is pulledinwardy of the solenoid 
against the bias aforded by the spring ?35. The move 
ment ofthe armature pivots the latch plate 141 ina clock 
wise direction and the pawi143is also rotatedin a clock 
wise direction by virtue of the connection to the plate 
141 aforded bythe Spring144,This movement releases 
the pawl143 from engagement with the latch portion 145 
of the cam f14,permitting normal operation of the cam 
and hence providing for operation of the feeder mecha 
nism in the USual manner as deScribed hereinaboye, 

In the course of operation of the machine,and after 
a predetermined number of print-receiving sheets have 
been printed,the counter 44is actuated to open the cir 
cuit of the Solenoid 133,as deScribed hereinafterin con 
nection with FIG. 20. The bias aforded by the Spring 
135pulsthe armature 134outwardly ofthe solenoid coil, 
driving the latch plate 141 back in a counterclockwise 
direction to the initial position Shown in FIG,5. If the 
cam plate 114is in its original position,as illustrated in 
FIG,5,the pawl143 cannotimmediately engage in the 
notch in the latch portion 145 of the cam. However, 
diferential movement betWeenthe pawl i43and the plate 
or lever 141 is permitted by the yieldable connection be 
tween these tWo menbers and,as Soon as the cam plate 
?14 returns to its original poSition,as shown in FIG,5, 
during completion of its noTmal cyclic movement,the 
pawl i43 engages and latches the notched portion of the 
1atch extension 145 on the cam. Thus,whenever the 
Solenoid 133 is de-energized,the mechanism of FIG,5 
automaticaly operates to latch the feeder mechanism 34 
in a position in Which the Suction foot 63iselevated from 
the top of the upper Stack and in Which the bai 70 is 
in its upper position. Accordingly,the Suction foot 63 
does not interfere With the depositing of additional sheets 
in the syStems chute 49(See FIG,4). By thus latching 
up the mechanism with the Suction foot 63 and bail 70 
in raised poSition,it is possible for the operator to in 
Sert additional sheets in the systems chutein a very short 
time,thereby Speeding up operation of the printing ma 
chine to a Substantial extent. 

Plate-Efch 4pplicator 
The plate-etch applicator 36 for the printing machine 

3@isilustratedin FIGS,10-12,as wellasin FIG,1,and 
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a switching device whichis actuated by the plate-etch ap 
plicatoris Shown in FIGS.16 and 17. ASilustrated in 
FIGS,10-12,the plate-etch applicator comprises a pair 
of frame members or Side plates 200 and 2@i which are 
mounted upon the Side frame members 202 and 203,re 
spectively,of the printing head31(See FiG.1). Ashaft 
204is mounted upon andextends betWeen the two frame 
members200 and 201,one end ofthe shaft 294 being ex 
tended beyond the frame member 26@ as best Seen in 
FIG,10. The handle 37 of the plate-etch applicator 36 
is pivotaly mounted upon the frame member 230 upon 
a Suitable pivot pin or shaft 205 and extends generaly 
upwardly past the extension portion266 of the shaft264. 
Acrank or operating lever 207is afixed to the extension 
portion 206 of the Shaft 204 and is pivotally connected 
to the handle 37 as indicated by the reference numeral 
268,Thus,pivotal movement of the handle 37 is efec 
tive to impart a rocking or pivoting movement to the 
Shaft 204. 
A pair of Spaced arms or brackets 2? and 2?2 are 

mounted upon the shaft264 and extend upwardly there 
from at an angle from the vertical,asilustratedin F?GS. 
11 and 12. A transfer member 2i3 of hexagonal cross 
sectional configuration is mounted betWeen the upper 
ends of the brackets 211 and 212,the mounting arrange 
Dnent being Such that the transfer member is rotatable 
about its own axis,A repelent Solution fountain 2?4 
is mounted between the frame members 26@ and 23? at 
position to engage the transfer member 2í3 when the 
transfer memberis in its normal or inoperative position 
as Shown in FIGS. 10-12. The repeHent fountain 2?? 
may comprise a metal receptacle or trough and a Sponge 
member mounted therein for transferring repelient solu 
tion from the trough to the transfer member 213,The 
transfer member213is normaly retained in the inactive 
positionillustratedin FIGS,10-12 by means of a torsion 
Spring 215 which is dispoSed in encompaSSing relation 
to a part of the shaft 2@4,one end of the Spring 215 
being Secured to a fixed colar 216 on the shaft and the 
other end being Secured to the bracket member 2?2. 
Atrain ofgears comprising a drive gear2?7,an inter 

mediate oridlergear 218,and a driven gear 2i9 are Io 
cated at the right-hand end of the plate-etch applicator 
36,as seen in FIG,10,and are utilized to provide a 
drivingconnection between the shaft204 and the transfer 
member 213. The drive gear 217 is Secured to the Shaft 
204 for rotation therewith,the intermediate gear 2?8 is 
Suitably mounted upon the bracket 2??,and the end or 
driven gear 219 is mounted upon the transfer member 
2f3 forrotation therewith. Atthe same end of the plate 
etch applicator 36,a cam 22?is positioned to engage the 
bracket member 211;the cam 221 is afixed to a Suitable 
shaft222journaledin the frame member29?. A handle 
223 is mounted on the shaft 222 to rotate the cam 22? 
between the normal or inactive position and an actuated 
position in Which it engages the bracket member 2?? to 
move the transfer member 2?3 Out of contact with the 
fountain 214. 
As thus far described,the plate-etch applicator 36 is 

substantialy similar to the applicator described and 
claimed in the aforementioned patent to Janke et al, 
2,798,246. Furthermore,operation of the applicator 
36is essentialy the Same as the applicator described in 
that patent. Thus,when it is desired to apply a plate 
etch Solution to the planographic master mounted upon 
the master cylinder 32(see FIG,12),the handle 37 is 
pivoted in a clockwise direction. The pivotal move 
ment of the handle 37 is transmitted to the Shaft 2@4 
and hence to the brackets 211 and 212. The driving 
connection betWeen the handle 37 and the brackets 2?1 
and 212 is Such that the angular travel of the brackets 
aboutthe axis of the shaft204is Substantiallylargerthan 
the angular travel of the handle aboutits pivot member 
205. Consequently,movement of the handle 37through 
an angular displacement of the order of 45° Swings the 
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brackets and the applicator 213to the position illustrated 
in phantom outline in FIG,12 and identified therein by 
reference numerals 2??A and 213A With the transfer 
member 2?3 in contact with the Surface of the master 
cylinder 32. With the plate-etch applicator hande held 
in this position,etching Solution is transferred from the 
transfer member 2i3 to the planographic master on the 
Surface of the cylinder32 to efect etching of the master. 
Subsequently,the operator returns the handle 37 to its 
original position upon completion of the etching opera 
tion,The gear train 217—2?9 is efective to rotate the 
transfer member 213 by a predetermined amount So that 
the Sane Surface of the transfer member engages the 
etching Solution fountain2?4 and is usedin the next Sub 
Sequent operation of the plate-etch applicator. 
The construction of the piate-etch applicator 36 has 

been modificd,as compared with the arrangement de 
Scribedin the Janke et al. Patent No.2.798426,bythe 
incorporation therein of three diferent Switch devices, 
AS best shown in FIG,10,in the sectionalportion there 
of,the Switch38 is mounted within a knob 225at the end 
of the hande 37. This Switch is a momentary contact 
push-button switch of conventional construction and is 
Utilized,as noted hereinabove,to Start the printing ma 
chine 3@. The electrical leads 226 for the switch 38 ex 
tend through the tubular handle 37 to aford a means 
for connecting the Switch38 to the remainder ofthe con 
trol Circuit described in detail hereinafter in connection 
With FiG,20,The Switch 38 is Sometimes referred to 
hereinafter as the plate-etch handle Switch, 
A Second Switch 227is mounted upon the frame mem 

ber 20@,as best shown in FIG,11. The switch 227, 
Which is referred to hereinafter as the machine start 
Switch,is provided with an operatingarm228inposition 
to be engaged by a Switch actuator229,the Switch actua 
tor229 being piyotaly mounted upon the frame member 
2?3. When the handle 37is pivotedin a clockwise direc 
tion from its normal or inactive position,as shown in 
FHG.11,to its actuated or etching position,the switch 
actuator229 is engaged bythe bracket212,As a conse 
quence the actuatoris pivotedin a clockwise directionand 
engages the Switch arm 228,thereby actuating the switch 
227. As deScribed hereinafter in connection with FIG. 
20,itis necessary to actuate both of the Switches 38 and 
227ia orderto initiate automatic operation of the print 
ing machine 36. 
The third Switch controlled bythe plate-etch applicator 

36 is actuated in response to rotation of the shaft 204. 
AS Shown in FIGS. 10 and 12,a cam 231 is formed on 
the end of the shaft 204on a portion of the shaft which 
projects outwardly of the frame member291,The cam 
23i is employed to actuate a Switch 232,sometimes re 
ferred to hereinafter as the sequence start switch,the 
SWitch actuating mechanism being illustrated in FIGS. 
16 and 17. This mechanism comprises a cam folower 
233 Which comprises a crank having a followerarm 234 
in position to engage the cam 231. The other arm 235 
of the cam folower crank233 engages a Switch actuating 
iever 236 which is pivotally mounted upon a switch cas 
ing or housing 237. The actuating lever 236 is biased 
into the engagement with the crankarm 235 by suitable 
means Suchas a Spring238. 

In F?GS.12and 17,the cam 231 and the cam follower 
crank 233 are ilustrated in the normal or unactuated 
position for these elements. The cam 231 engages the 
crank arm234 and holds the crank 233 in theilustrated 
position,against the biasing force of the Spring238,and 
the actuating lever 236 is maintained in the position 
Shown in Solid lines in FIG.17. When the handle37is 
piVoted to efect a plate-etching operation,however,the 
Shaft 204 rotates in a counterclockwise direction,asseen 
in Fí3S,12 and 17. As the shaft 204 rotates,the cam 
23í initialy holds the folower crank233inits original 
position;continuedrotation ofthe shaft,however,beyond 
an angle of approximately 90°,moves the cam beyond 
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the end of the folower arm 234 to an extent Suficient 
to permit limited movement of the crank233 in a clock 
wise direction. Consequenty,the actuating lever 236 
moves to an alternate position 236A(FIG,17),permit 
ting the switch arm 239to move outwardly of the Switch 
232. 
The Sequence starting SWitch 232 is not actuated by 

this initial movement of the Switch arm 239,hoWever, 
Rather,the Switch selected for this part of the nachine 
is one whichis closed momentarily as the Switch arm is 
moved back toward its original position. Switches of 
this kind are wel known in the art;for example,a con 
ventional Switch having a fold-over finger or togge ar 
rangement for the arm 239 may be employed. Thus,the 
switch 232 is actuated only upon release and return 
movement of the handle 37 toward its original or inac 
tive position. Upon Such return movement,the shaft 264 
is rotatedin a clockwise direction back toward the posi 
tion of FIGS. 12 and 17,the cam 231 engages the arm 
234 and rotates the folower counterclockWise to its 
original position,the lever 236 is driven from position 
236A back to its original position,and the Switch arm 
239 is restored to its initial position. Preferably,the 
switch arrangement is Such that the Switch 232 is actu 
ated with the handle 37 approximately midway betWeen 
its extreme operating and inactive positions,but this is 
not a particularly critical matter So long as the SWitch 
is closed momentarily at Some point during return move 
ment of the hande It is the closing of the Switch 232 
which initiates the automatic Sequential operation of the 
printing machine 39,including those operations Which 
control appication of repellent solution to the master 
on the cylinder 32,inking of the master,cleaning of the 
blanket,feeding of paper,and al of the other opera 
tions carried out by the machine. 

Repelent Solution 4ppicafor 
The construction and operation of the repellent Solu 

tionappicator39can be best understood by reference to 
the perspective views of FIGS.2,3and 9 and the detail 
views of FIGS,13 and 14,In general,the mechanical 
arrangement of the repellent applicator 39 is substanti 
ally similar to repellent application Units which are Wel 
known in the art and have been in commercial uSe for 
sometime Consequently,only a brief description is pro 
vided herein with respect to the repelient applicatOr per 
se Onthe other hand,the control mechanism forthe re 
pelent applicator comprises a Substantial feature of the 
presentinvention,and this aspect of the applicator 39is 
describedingreater detail hereinafter. 
As best shown in FIGS,2 and 3,the frame memberS 

202 and 263 which comprise the upper head portion of 
the printing head3íare pivotallymounted upon the lower 
Inachine frame members 242 and 243. The upper head 
of the machine includes the master cyinder 32,the ink 
ing system 33 and the plate-etch applicator 36 of the 
machine. The repellent Solution applicator 39 is also 
mounted upon the upper head of the printing machine 
and comprises a pair of frame members 245 and 246 
which are connected to each other by Suitable tie rods 
and shafts Such as the connector rod 247. The frame 
for the repellent applicator 39,comprisingthe two frame 
members 245 and 246,ispivotaly mounted upon a shaft 
248 which extends tranSversely of the printing head 31 
between the two main frame members 202 and 203. In 
operation,theentire repellentapplicator unit 39ispivoted 
about the shaft 248 between an initial or inactive posi 
tion and an active position,as deScribed in detail herein 
after, 
The repellent Solutionapplicator 39 comprises a Series 

of rollers which form a repellent application train and 
which are mounted in the applicator frame 245,246. 
The roller arrangementemployed in the presentinstance 
is generaly iliustrated in FIG,13,although the mount 
ing details forthe rollers and the drive arrangement there 
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14 
for are not shown,Since these are Substantially conven 
tionalin characterand construction. Thus,the repelent 
application train comprises a fountain roll 251,a ductor 
roll 252,a distributing rol 253 and a repellent form 
Toll 254,In operation,the ductor roll 52 is moved back 
andforth between the fountain roll51andthe distributing 
rol 253 by a conventional mechanism,the oSciating 
mechanism for the ductorroll not beingilustrated in the 
drawings. The repelent form rol1254 is positioned to 
engage the outer Surface of the master cyinder 32 to 
8pply a repelent solution thereto during operation of 
the printing machnie. 
An operatingleverorcamfolowerlever255is rigidy 

afixed to the repellent applicator frame member 246 by 
Suitable meanSSuch as a pair of ScreWS256,as bestShown 
in FfG,13,A Simiar cam folower lever 257is afixed 
to the frame member 245 on the opposite side of the 
machine by Similar means Such as the screws 258,por 
tions of the cam folower lever 257 being visible in the 
perSpective view of FIG,9,AS Shown in FIG,13,a 
biasing Spring 259 is connected to the lower end of the 
1ever 255 and biases the lever 246 toward rotation in 
a CounterclockWise direction about the shaft 248. A 
Similar biasing Spring260 is connected to the lower end 
of the lever257(see FIG,9)and tendsto biasthatlever 
in a clockwise direction about the Shaft 248. Thus,the 
two Springs 259 and 269conjointy tend to tip the entire 
repellent Solution applicator about the Shaft 248 and lift 
therepelentform rol254outof contactwith the master 
cylinder 32(see FIG.13). Stated diferently,the springs 
259 and 260 tend to maintain the repellent solution ap 
plicatorin an inactive position in Which the form roll254 
does not contact the master cylinder 32 and,accordingly, 
no repelent Solution is applied to the master cylinder, 
The printing head 31 of the printing machine 3@ in 

cludes a master control shaft 262 which extends trans 
VerSely of the upper head of the machineandisjournalled 
in Suitable bearings in the frame members 202 and 203. 
The Shaft 262 extends outwardly of the two frame mem 
bers anda pair of cams264 and265are mounted thereon, 
aS Shown in FIG,14. The two cams 264 and 265 are 
Similar in configuration,the shape of the cams beingil 
lustrated by the cam 264 as shown in FIG,13. The 
Cam 264 engages a cam follower roller 266 which is 
mounted upon the lever 255,the roller266 being main 
tained in the engagement with the cam 264 by the bias 
ing action of the Spring259,A similararrangementis 
employed on the opposite Side of the machine; because 
the cam folower structures are substantialy identical, 
only the one has been Shown. Asindicated in FIG.13, 
the cam folower266 is normaly poistionedin engage 
ment with a reduced diameter or dwell portion 267on 
the cam 264 when the repellent solutionapplicator 39is 
not being used. With the cam and the cam followerin 
the position Shown in FIG,13,the form rol254is dis 
placed from the periphery of the master cylinder 32 
as a reSuit of the biasing action aforded by the springs 
259 and 26@? 
To actuate the repelent Solution applicator39,the con 

trolshaft262is rotated through a minorarcinacounter 
clockwise direction(FIG. 13). When this is done,a 
lobe portion 268 on the cam 264 engages the cam fol 
loWer roler 266 and pivots the lever 255 in a counter 
clockwise direction about the shaft 248,against the bias 
force exerted by the Spring 259. The same actionis ef 
fected by the cam 265 on the opposite side of the ma 
chine,AS a consequence,the repelent applicator unit 
39 is pivoted about the shaft 248,bringing the repellent 
form rol 254 downwardly into engagement with the 
master cylinder32 andinitiating application of repellent 
Solution to the lithographic master on the master cylin 
der. The pivotal movement of the appicator 39 is 
relatively snal,since itis only necessary to separate the 
form rolfrom the master cylinder by an extremelysmal 
distance. Actuation of the repelent appicator,as de 
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Scribed hereinabove,may be efected by means of the 
manual control handle 43,Thus,by pivoting the handle 
43 through an arc of approximately 15° from the posi 
tion shown in FIG,2,the repellent Solutionapplicator 39 
nay be moved from its normal or inactive position to 
an active or operating position. On the other hand,the 
Same efect may beachieved byrotating the controlshaft 
262 by automatic electrically controlled means as de 
Scribedin detail hereinafterin connection with the auto 
matic Sequence control SyStem of the invention. 

The Blankef Cleaner 

The blanket cleaner41 forthe printing machine 30, 
which is Shown in FIGS,1-3 and in the detai View of 
FiG. 15,is substantially similarin construction,as noted 
hereinabove,to the blanket cleaning device described and 
claimedin Patent No. Re.24,739to Mitchel etal,Thus, 
the blanket cleaner 4 includes a pair of Side plates or 
frame memberS322and 323 Which may be mounted upon 
the frame of the printing machine by Suitabie fastening 
means such as the nuts 324(See FIG,3). Between the 
frame members 322 and 323,there is mounted an aux 
iliary frame comprising a pair of end plates 326(see 
FIG,15)which are connected to each other by Suitable 
crossframe members suchas the rods327. The auxiliary 
frame,comprising the two end plates 326 and the rods 
327,ispivotally mounted upon a shaft325which extends 
across andis mounted upon the two main frame members 
322 and 323 of the blanket cleaner. 
A blanket cleaning roller 328 is rotatably mounted 

upon a Shaft 329,the shaft 329 being mounted between 
the two frame members326 ofthe auxiliary frame,The 
cleaning roller 328 is in position to engage a wick 331 
which may be disposed in a reservoir of cleaning liquid, 
as disclosedin the aforementioned Mitchel et al.patent, 
MoreOver,the cleanerroll 328is poSitioned to engage the 
blanket cylinder 360 of the printing machine 30 and to be 
moved into and out of engagement with the blanket 
cylinder as described in detail hereinafter. 
The blanket cleaner 41 may also be provided with a 

squeegee roller 333 disposed in an engagement with the 
blanket cleaner rol 328. The roiler 333 is preSSed 
against the blanket cleaner roll by means comprising an 
adjustable tensioning Screw 334,being provided with an 
adjustment and actuating mechanism substantially similar 
to that shown in the aforementioned Mitchell et al,pat 
ent. 
The actuating mechanism of the blanket cleaner 4?, 

however,is Somewhat diferent from that Shown in the 
aforementioned Mitchell et al patent. As shown in 
FIG,3,a pair of solenoid frame Support plates 335 and 
336 are mounted upon the blanket cleaner frame mem 
bers 323 and 322,respectively and are interconnected by 
means of a pair of traverse rods or brace members 337 
and 338. A bracket member 342 is mounted upon the 
rods 337 and 338 and forms,with the support plate 336, 
a Support bracket for a first solenoid 341. A Similar 
bracket member 343 is mounted upon the traverse Sup 
port members or rods and forms,with the plate 335,a 
Second Solenoid Support bracket which Supports a Second 
Solenoid 344(see FIGS,1 and 3). The two Solenoids 
341 and 344 are connected by Suitable linkages to the 
pivotal carriage of the blanket cleaner,comprising the 
pivotal end plates 326 and the rods 327;since the Same 
linkage is used foreach of the Solenoids,only the linkage 
for the Solenoid 344 has been illustrated in the drawingS 
(see FIG.15). 
As shown in FIG,15,the solenoid 344 is provided 

withan armature345 havinga yoke346 mounted thereon, 
the yoke 346 being pivotally connected to a connecting 
Jink 347. The link 347,in turn,is pivotally connected 
to a crank or lever 348,the lever 348 being pivotally 
mounted upon the rod 327 nearest the cleaner roll 328. 
The link347is also pivotally connected to an additional 
lever349,the oppositeend ofthelever349beingdisposed 
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in engagement with a stop member351 which comprises 
a tranSverSe rod extending across the blanket cleaner be 
tween the Support plates 335 and 336 as best shown in 
F?G 3, - 

Operation of the blanket cleaner 4í is substantialy 
simiar to that of the Mitchel patent and therefore need 
not be described in detail herein. Briefly,during oper 
ation of the blanket cleaner a cleaning Solution is trans 
ferredfrom the wick or Supply member33ito the cleaner 
roll 328 and from the cleaner roll 328 to the blanket 
cyinder 3?3. The Squeegee roll 333 controls the dis 
tribution of the cleaningsolution on the cleaner roll 328 
and prevents application of excessive amounts of the 
cleaner to the blanket roll, 
In FIG. 15,the blanket cleaner 41 is Shown in its 

unactuated or normal position with the cleaner roll 328 
displaced from contact with the Surface of the blanket 
cylinder,3@@ by a relatively Small distance. In order to 
Cperate the blanket cleaner,the Solenoid 344 is ener 
gized,puling the Solenoid armature inwardy thereof and 
generaly upwardy as Seen in FIG,15,At the Same 
time, of course,the Solenoid 34?(FIG,3)is also ener 
gized to efect the Same operation with reSpect toits con 
necting linkage,AS Shown in FIG. 15,this movement 
of the armature Straightens the articulated linkage com 
prising the levers 348 and 349,moving these levers to 
the positions 348A and 349A,showninphantom outline. 
This actionis efective topivotthe carriage forthe cleaner 
rol,comprising the pivotalend plates 326 androds 327, 
through a Telatively Smal angle about the Shaft 325, 
thereby bringing the cleaner roll 328 into contact with 
the surface of the blanket cylinder 300,As long as the 
two Solenoids remain energized,the blanket cleaner 41 
remains in operation. Upon de-energization of the sole 
aoids,the linkage 348,349 returns to its original position 
and the piyotal carriage for the cleaner rol 328 pivots 
back to its original position,again Separating the cleaner 
rol from the blanket cylinder. ft is thus Seen that the 
bianket cleaner 4? is controlled entirely by electrical 
control of the Solenoids 34i and 344,and this electrical 
controlis incorporated in the automatic Sequence control 
system of theinvention as describedingreater detail here 
inafter. 

The Inking Mechanism 
The inking andink control mechanism for the printing 

machine 3@ is bestillustrated in FIGS,2,13 and 14,al 
though portions of the mechanism are also shown in 
other parts of the drawingS. ingeneral,it may be Said 
that the ink application apparatus 33,Sometimes referred 
to as the ink train,is Substantially conventional in con 
struction and comprises a plurality of ink rollers which 
are utilized to transfer ink from a fountain roll 271 to 
the master cylinder of the printing machine. For ex 
ample,theink train mayinclude a Suitable Series of trans 
ferrols,and one or more oscilating or ductor rolls,and 
the ike,in accordance with conventional practice. The 
terminal elements in the ink train comprise a pair of 
iorm rols 274 and 275 which engage the planographic 
master on the master cyinder 32 and are illustrated in 
dash outine in F?G,13. These two rolls are mounted 
upon a pair of mounting members or brackets 272 and 
273,asilustratedin FIG.2,and extend transversely of 
the upper portion of the printing head 3?. The two 
brackets 272 and 273 are interconnected by a Spring 280 
and may be pivoted manualy,using the handles 276 and 
277(FIG,2)to moye the form rolls 274and 275toward 
and away from contact with the master cylinder 32(See 
FIG,13),The mounting arrangement for the form rolls 
isessentially the same on both Sides of the machine,only 
one set of handles being provided. As thus far de 
Scribed,it will be recognized by those Skilled in the art 
thatthe inktrainis substantialyconventionalinconstruc 
tion;accordingy,no detailed description of its operation 
is deemed necessary herein. 
A pair ofink form roll control brackets 278 and 279 
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are mounted upon opposite Sides of the printing head 
31,asillustrated in FIG. 14. The bracket 278 is Sup 
ported upon the control si?ft 262,but the opening in 
the bracket is elongated to permit movement of the 
bracket relative to the shaft in a direction generally in 
dicated by the arrow 28?. At the left-hand end of the 
bracket278,as Seen in FIGS,13 and 14,the bracket is 
provided with a guide slot 282 which engages a guide 
and Stop member 283that is mounted upon a tranSVerSe 
shaft or rod 284. The Shaft 284 extends acroSS the 
upper head of the machine(see FIGS,13 and 14). This 
guide arrangement restricts movement of the bracket278 
to a direction parallelto the arrow 281. At the opposite 
side of the machine,the bracket 279 is Simiarly Sup 
ported by engagementwith a portion of the shaft262 and 
by means of aguide member 285 mounted on the trans 
VerSe rod or Shaft284. 

In the illustrated construction,the form roll Support 
brackets272and273arepivotallymounted on the bracket 
278,instead of being mounted in conventional manner 
on the frame member 232,Similarly,the form roll 
Support brackets on the opposite Side of the machine 
are pivotaly mounted on the bracket 279 rather than 
on the frame member 263. Finished bosses may be pro 
vided on the frame members to engage the mounting 
studs for the form rol brackets as illustrated by the 
stud 287 and the boss 288 in FIG,14,to guide move 
ment of the forn roil brackets,This conStruction also 
permits adjustment ofend playin the form rols by means 
of the adjustment member 286 threaded onto the end 
of the shaft284,the Spit adjustment member being pro 
vided with a locking Screw 293 to prevent displacement 
from adjusted position during operation of the machine. 
A cam folower roller 289 is mounted on the bracket 

273in position to engage the cam 2é4. Similarly,a cam 
folower roler 291 is mounted upon the bracket 279 
and engages the correSponding cam 265 on the opposite 
side of the machine(see FIG,14). As seen in FIG. 
13,a pair of Springs 292 and 293 are connected to 
the bracket 278 and bias the bracket to bring the cam 
folower 289 into engagement with the cam 264. These 
Springs also urge the bracket toward abutment with the 
guide 283,On the opposite Side of the machine,a Sim 
ilar pair of Springs are used to maintain the folower 
291 in engagement with the cam 265,these Springs 294 
and 295 beingseenin FIG.9. 

In considering the operation of the inking mechanism, 
it may first be aSSumed that the Shaft 262 and the cam 
264 are in the rotational positioniustrated in FIG.13. 
The correspondingposition forthe handle 43 which may 
be USed for manual actuation of the Shaft 262 is illus 
trated in FIG. 2. With the control Shaft 262 in this 
position,the brackets 278 and 279 are maintained at 
the eXtreme leftward limit of their travel,as Seen in 
F?GS.13 and 14. The limit to movement of the brackets 
in this direction is estabished by the guide and stop 
members283and285,respectively. 
With the control shaft 262 in the position illustrated 

in FIGS,2 and 13,the form rolls 274 and 275 may be 
actuated between nominal "on° and "of°positions by 
means of the control handles 276 and 277,in conven 
tional manner,HOWever,even if the manual control 
handles for the ink form rols are pivoted to their"on" 
Dositions,pivoting the ink form rolls toward the master 
cylinder 32,the form rols are not brought into ink 
transferring contact with the master cylinder. That is, 
the two brackets278 and279,upon which the form rols 
are mounted as described hereinabove,maintain the form 
rols in spaced relation to the master cylinder32so long 
as the control shaft 262 remains in its initial or"zero° 
position as shown in FIGS,2 and 13. For normal op 
eration of the printing machine the manual control han 
dles for the ink form rols are maintained in their 
"on° positions,Subsequent movement of the ink form 
rols beingefected by operation of the control shaft262. 
To move the ink form rols into ink-transferring con 
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tact with the master cyinder 32,the control shaft 262 
is rotated in a counterclockwise direction,as Seen in 
FIGS.2 and 13,moving the handle 43 to the position 
illustrated in FIG.3. As the shaft262 rotates,the con 
sequent rotation of the cam 264 drives the cam folower 
289 to the right,as Seen in FIG,13. At the Same time, 
the cam 265 efects a corresponding movement of the 
cam folower 291(see FIG,14). Accordingly,the two 
brackets 278 and 279 are moved conjointly in a direc 
tion indicated by the arrow 281. This movement of the 
brackets278and279,whichis efected against the biasing 
force aforded by the Springs 292-295,is efective to 
move the inkform rols274 and 275through a relatively 
short distance and into engagement with the master 
cylinder 32. Thus,the linkage between the shaft 262 
and the inkform rolls afords an efective and convenient 
means for moving the form rols into and Out of engage 
ment with the master cylinder,this movement being 
controlled entirely by rotation of the control Shaft 262. 
The control Shaft262 iS Subject to actuation by an auto 
matic mechanism,described hereinafter,in addition to 
being manually controlable by means of the handle 43. 
As a part of the inking mechanism,the printing ma 

chine of the present invention also proyides a means 
for controlling the transfer ofink from the master cyin 
der 32 to the blanket cyinder 390,The blanket-imaging 
control means comprises a pair of links or levers 392 
and 363each having one end eccentrically mounted upon 
the shaft 262. The operating connection for the 1ever 
3$2,at the end opposite the shaft 262,is bestillustrated 
in FIG.13A,As shown therein,a relatively short shaft 
or stud 304 is mounted upon the frame member 260. 
On the shaft 304,there is mounted an anchor bushing 
395,the bushing being rotatable relative to the shaft. 
A preSSure adjusting arm 336 is included in the mount 
ing assembly illustrated in FIG,13A,the arm 3@6 being 
provided with an eccentric bushing 307 disposed in en 
compassing relation to the bushing305. The lever 362, 
in turn,fits around the bushing 367 on the pressure ad 
justing arm 396. The pressure adjustment assembly 
further includes a locking Key 308 which engages in a 
Slot in the end of the bushing 305 and whichis held in 
Dlace by means of a Suitable fastener,Such as the nut 
369,thereby afording a means for adjusting and 1ock 
ing the bushing 305 in predetermined angular orienta 
tion upon the shaft or stud 304. The end of the pres 
Sure adjustment arm 306 is releasably engaged and 
clamped in predetermined angular position by a Suitable 
clamping device 311(See FIGS.2 and 14). 
With the control Shaft 262 in the normal or "zero" 

position illustrated in FIG. 13,the links 362 and 303 
(FIG.14)are efective to maintain the upper head ofthe 
printing machine displaced by a relatively short distance 
from the Iower head of the machine,thereby maintain 
ing a Small spacing between the master cylinder 32 and 
the blanket cyinder 300 of the machine. When the 
Shaft262is rotated in a counterclockwise direction,how 
ever,as by means of the handle 43,the eccentric connec 
tionsto the links392 and363cause the inks to pulthe 
upper head of the machine,pivotingitin a clockwise di 
rection about the support shaft 244(see FIGS. 2 and 
13). Consequently,counterclockwise rotation of the 
Shaft262is efective to engage the master cylinderinink 
transferring contact with the blanket cylinder,thereby 
providing for imaging of the blanket from a master 
mounted on the master cyinder 32,Adjustment of the 
relative pressure between the two operating cylinders of 
the machine is efected by loosening the nut 309 to re 
lease the key 338,and also loosening the retaining de 
Vice 3íl. In this way,the eccentrics 365 and 367 may 
be rotated to efectively lengthen or Shorten the ink 302 
and thereby adjust the normal operating pressure between 
the master and blanket cylinders. The mounting ar 
rangement for the link 3$3,as Shown in FIG,14,is sub 
stantialy Similar to that for the link 332,permittingad 
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justmenton both sides of the machine and thereby pro 
viding for maintenance of even preSSure longitudinaly 
of the master and blanket cylinderS. 
To provide for efective control of movements of the 

shaft 262,particularly when actuated by means of the 
manual control handle 43,a stop member 313 may be 
mounted on the shaft 262 for rotation therewith (See 
FIG,2). A pair of fixed stops 314 and 315 may be 
mounted onthe frame member302(see FIGS.2 and13) 
in position to engage the stop member 313 and limit the 
rotational movement of the shaft 262. In the ilustrated 
embodiment of the machine,the rotational movement of 
the shaft262is restricted to approximately 60°. 

4utomatic Sequence Control Mechanism 
FIGS.9,18 and 19illustrate,in substantial detail,the 

operating mechanism of the automatic Sequence control 
apparatus of the present invention. In addition,other 
figures,and particularly FIG.14,are referred to herein 
after in explaining the operation of the automatic Se 
quence control mechanism and its relation to the operat 
ing units ofthe machine as described hereinabove. FIGS. 
18 and 19 include Some of the elements illustrated and 
described hereinbefore in connection with FIG. 14,par 
ticularly the main control shaft262. As described here 
inabove,the angular orientation of the control Shaft 262 
is efective to control the application of a repellent Solu 
tion to the master cyinder 32 and also controls the ap 
plication of ink to the master cyinder and the transfer 
of the inkimage from the master cylinder to the blanket 
cylinder 300. Hn addition,the angular orientation of the 
Shaft 262controis energization of the operating Solenoids 
of the blanket cleaner and the actuation of the sheet feed 
er of the printing machine,as described hereinafter. In 
addition to the control shaft262,FIG.19,also iliustrates 
the cam 265,the cam follower291,the ink control brack 
et 279,the shaft or rod 284,and the operating lever or 
link 303,thus makingit possible to correlate this view 
with the previously described views,and particularly 
FIG,14. 
AS best Shown in FIGS,18 and 19,the automatic Se 

quence control mechanism 370 comprises a ratchet mem 
ber 37? Which is mounted upon the control shaft 262 
and whichis afixed to the controishaftforrotationthere 
with. The ratchet 371 is provided with a series of pawl 
engaging slots 372 and with a corresponding series of de 
tent-receiving depressions 373. The slots 372 are posi 
tioned for engagement by a projection or lug374 on a 
Control pawl 375,whereas the depressions 373 are en 
gageable by a detent roller 376 mounted upon a detent 
lever 377. The control pawl 375is pivotaily mounted 
upon a pin 378 whichis secured to and supported by a 
pawl lever 379. The pawl lever 379 is mounted upon 
the shaft262for rotation with respect to the shaft. The 
control pawl375is biased for rotationin a counterclock 
Wise direction,relative to the pin 378,by means of a 
Spring381 which connects the pawlto an extension por 
tion 382 of the paw11ever379. 

Actuation of the control pawl 375is efected by an 
Operating linkage comprising a pawl lever operating ink 
384,One end 385 of the operating link 384is eccen 
tricaly mounted upon an operating shaft386,the shaft 
386 being a shaft which rotates through a complete rev 
olution during each operating cycle of the printing ma 
chine 30,The opposite end of the operatinglink384is 
provided with an adjustable linkextension388. The ex 
tension 388 is adjustably mounted on the end of the op 
erating link by Suitable means,such as the bolts 389, 
which aford a secure connection between the extension 
388 and the operating link but permit adjustment of the 
extension longitudinally of the operating link. The link 
extension 388ispivotally connected to the pawl lever379 
by suitable means Such as the connectingpin 391, 
The pawl 375 is also connected,in part,by a pawl 

lifting Iever 392 thatis pivotaly mounted upon the shaft 
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284(see FIGS.18and 19). One end394 of the pawl 
1ift1ever392 is connected by a linkage 395 to an autO 
matic sequence controlsolenoid396,the inkage395COn 
nectingthe pawl lift lever to the armature 397.of the 
solenoid. The solenoid 396is mounted upon a bracket 
400 thatisafixed to the frame member 263 of the upper 
edge ofthe printing machine 30(see FIG.9),A Spring 
398isconnected to the lever 392 and to the bracket 460 
and tends to bias the lever392 toward movement in a 
clockwise direction about the shaft284,as seen in FiG. 
18. Clockwise rotation of the lever392 is limited by an 
adjustable stop member 399 thatis mounted upon the 
frame member203inpositionto engage a projection491 
on the pawl lift lever. 
The otherend402ofthepawlliftlever392is provided 

with an upper surface,as seen in FIG,18,having a Con 
figurationessentialysimilarto the external Surface ofthe 
control ratchet 371,except that the Surface 433 is not 
provided with slots such as the slots 372. The paWi lift 
leversurface 403ispositioned to engage a roler 434that 
isrotatablymounted uponapin or shaft 465,the pin 435 
being mounted upon the control pawl 375,AS best 
shownin FIG.18,the pawilift lever surface 403 normal 
1y engages the roler 404to prevent counterclockwise ro 
tation ofthe paw1375,butcan be displaced from engage 
ment with the roler to permit counterclockwise rotation 
of the pawl bypivoting the pawl lift lever 392 in a Coun 
terclockwise direction about the Shaft234. 
The detent lever 377,like the lever 392 is pivotaly 

mounted upon the shaft284 A Spring466is connected 
to the end of the detent lever opposite the detent roler 
376,the spring 406 also being connected to a pin 4?7 
mounted upon the bracket 4?6. Thus,the Spring 406 
biases the Iever 377toward rotation in a clockwise direc 
tion,asseenin FIG.18,and tends to maintain the detent 
roler 376in engagement with one of the Slots 373 but 
also permits eficient counterclockwise rotation of the 
1ever 377 to allow the re-positioning of the detent roler 
in the other detentslots. 

?n operation,the automatic sequence control mecha 
nism 37@iustratedin FHGS,9,18 and 19is efective to 
rotate the control shaft 262 to and through a series of 
diferent control positions. In this regard the automatic 
sequence control mechanism efectively replaces the con 
trol which could otherwise be exercised by the machine 
operator using the handle 43 as described hereinabove. 
Duringeach cycle ofmachine operation,as noted here 

inabove,the Shaft 386 rotates through one complete 
revolution. Starting from a position shown in FHG,18, 
the rotational movement of the shaft 386 puils the pawl 
1eyer operating link 384 to the right,as Seen in this fig 
ure,pivoting the pawl Iever 379 in a clockwise direction 
about the shaft 262. The control pawl 375,of course, 
moves with the pawliever379,on which itis mounted. 
Subsequentiy,in the Same cycle of machine operation, 
the lever 384 moves back to the left,as seen in FiG. 
18,toward its original position. During this part of the 
cycle the pawl lever 379 is pivoted back in a counter 
clockwise direction and the controipawl 375is again con 
strained to move with the lever 379. These reciprocat 
ing movements of the pawl lever operating link 384, 
the paWl lever 379,and the control pawl 375 are not 
ordinariy efective to change the operating condition of 
the printing machine 3?,however. The roller 404,asit 
rides along the Surface 4@3 of the pawl Iift lever 392, 
holds the control pawl 375 out of engagement with the 
Slots 372 in the face of the control Shaft ratchet mem 
ber 371. Accordingly,in most cycles of machine op 
eration,the movement of the pawl lever operating link 
384,and the consequent movement of the pawl lever 
and control pawl do not alter the operating condition of 
the printingmachine. 

Actuation of the automatic sequence control 376is ef 
fected by energization of the Solenoid 396. Thus,in a 
given cycle of machine operation,the Solenoid may be 
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The terminal 422in the energizing circuit of the relay 
DMR is also connected through a normally closed cam 
controlled Switch 43í to a first Switch Section 432 in a 
"manual-automatic° Switch assembly 433,The ganged 
Switch 433,which also includes three additional Switch 
Sections 434,435,and 436,is Shown in its "automatic° 
position,the switch section 432 being closed. fnaddition 
to the Switches 431 and 432,the Same circuit includes, 
in Series,the push-button Safety Switch 38 in the handle 
37 of the plate etch applicator and the starting Switch 227 
Which,as described hereinabove,is actuated by ngove 
ment of the handle 37 of the plate etch applicator(see 
FIGS,10-12). From the Switch 227,a return circuitis 
provided back to the common terminal 437 between the 
manual Start Switch 419 and the Stop Switch 42?. Thus, 
the Series circuit comprising the Switches 38,227,43?, 
and 432is efectively connected in paralle with the main 
Start Switch 4?9 to aford an alternate starting circuit for 
the machine,and it is this alternate circuit which is nor 
maly used in automatically controlled operation of the 
machine. 
The operating circuit for the printing machine 36 in 

cludes the counter 44(see FIG,1),which is provided 
with a reset coi1438anda count coi 439(FIG.20). The 
counter44 also includes two pair of normaly open con 
tacts 44 and 442 and a pair of normally closed contacts 
443. The contact arrangement of the counter 44 is such 
that al of the contacts 44??443 are held open when the 
reSet coil 438 is energized; when the reset coil is de 
energized,the contacts aSSume the condition Shown in 
the drawingS. When the counter has completed a count 
ingoperation,the contacts 44? and442close,and the con 
tacts 443 open. The contacts 441 of the counter 44 are 
connected in Series with the operating coil 428 of the 
time delay relayTDR? and withanormally-openterminal 
566 of the cam control Switch 431. The other Side of 
the operating coi 428 is returned directly to the main 
bus 4i?. An alternate energizing circuit for the operat 
ing coi 428 is provided by one Section 445 of a four 
pole double-throw SWitch 446. The other Sections of the 
Switch 446 are designated bythe reference numerals 447, 
443,and 449,respectively. With the Switch 446 in the 
ilüstrated position,the Switch Section 445 is efectively 
Cpen circuited. The Switch 446 is maintained in the il 
fustrated counter-control position whenever it is desired 
to utilize the counter44to control operation of the print 
ing machine,When Switch 446is moved to its alternate 
Or SyStem-feed position,howeyer,closing the Section 445, 
a bypass circuitis efectively provided,shunting the con 
tactS 44í of the counter 44. 
The two operating coils 438 and 439 of the counter 44 

are connected together at the terminal 451,whichin turn 
is connected to the main bus 4??. The counter coil 439 
is connected in an energizing circuit comprising an "on 
of Switch 452,a counter pulse switch 46,and Section 
449 of the Switch 446. The switch 452is located on the 
main control panel 42 of the printing machine 30 (see 
FIG,1),whereas the counterpulse switch 46is located 
on the conveyor35 andis actuated fromits normalclosed 
position to an open condition byeach sheet of paperfed 
through the printing machine 30. From the switch sec 
tion 449,the energizing circuit for the count coil 439 is 
returned to the secondary bus 429 through a paper-no 
paper Switch 193 whichis mounted on the systems feeder 
chute 49 of the printing machine 36(see FIG,6)and 
whichis closed onlywhen the systems chuteisempty. 

Afurther control relay CR7isincorporatedinthe elec 
trical Sequence control system. The relay CR7includes 
an operating coi 455,two pair of normally open con 
tacts 456 and457,and two pair of normally closed con 
tactS 458 and 459,The reSet coil 438 of the counter44 
is connected in Series with the normally closed contacts 
453 of the control relay to the secondary bus 429 of the 
electrical System. The reset coi is also connected in 
Series with the normaly open contacts 456 of the con 
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trol relay back to one terminal &44 of the switch Section 
449 in the Switch 44é, 
One ofthe normaly closed contacts 443 of the counter 

44is connected to the operating coil 461 of a time delay 
relay TDR6,the otherterminal of the coi1461 being con 
nected to the main bus 4?i. The other of the normally 
closed contactS443is connected to both Sides ofa double 
pole double-throw pump motor Switch 4é2. With the 
Switch462in the position ilustrated in FIG,20,a circuit 
is established from the normaily cloSed contact 443 
through the pump motor Switch,through a Sequence Stop 
Switch 463 and a Sequence start Switch 464,to the Sec 
ondary bus 429. The other Side of the pump motor 
Switch 462 is returned to the terminal 422 of the main 
Start Switch 419 of the machine,this branch of the circuit 
being open with the pump motor Switch 462in the posi 
tionilustratedin FiG.20. In addition to beingconnected 
to the counter contacts 443,the pump motor Switch 462 
is also connected through a pair of normaly open con 
tacts 465in the time delay relay TDR6 to the feeder Sol 
enoid ?33,the other terminal of the feeder Solenoid being 
connected to the main bus 4?1,The relay contacts 465 
are also connected through the Section 447 of the Switch 
446 to a Vacuum Valve Solenoid ?66,the other terminal 
of the solenoid 466 being returned to the main bus 4ii. 
The remainingpole 467of the switch Section447,whichis 
open circuited with the Switch 44éin the position Shown 
in FIG.20,is connected to a terminal 468 of the paper 
no paper Switch ??3,the terminal 468 being electricaly 
connected back to the Secondary bus 429 whenever there 
is any paper in the Systems chute of the printing machine 
30. One ofthe normaly open contactS442 of the counter 
44is connected to the "automatic°Side of the SWitch Sec 
tion 434 in the manual-automatic control Switch 433, 
The "automatic°pole 47? of the Switch Section 434,in 
turn,is connected to the energizing coil 423 of the time 
delay relay TDR1. This same connection, of course, 
afords an interconnection between the "automatic° pole 
471 of the SWitch Section &3& and the Section 445 of the 
counter control Switch 446. 
The otherside of the normaily open contacts 442 of 

the counter44is cohnectedin Series with a cam-controlled 
paw pulse switch 472 whichis connected to one side of 
the pawl solenoid396,the otherside of the solenoid 396 
being Teturned to the main bus 4??,AS Shownin FIG,9, 
the switch 472ispaired witha similarswitch473,the two 
Switches472 and 473 being actuated by a single cam 474 
mounted upon a Shaft 475 which rotates through a Single 
revolution during each cycie of machine operation. The 
switch472is used to actuate the paw solenoid 396(FIG. 
18)which drives the shaft262 in a counterclockwise di 
rection,as Seen in FIG,13,and thus is efective to actu 
ate the control shaft in reverse from its final operating 
position("three°)back to its normal("Zero°)position, 
as described in detail hereinbefore. The Switch 473,on 
the other hand,is used to actuatethepawl controlsolenoid 
396 to drive the control shaft 262 in the opposite direc 
tion from the "zero°position to the "three°position,and 
thus to initiate a Series of machine operations,in prede 
termined Sequence,as described in greater detail herein 
after. 
The pawl pulse reverse switch 472(FIG. 20)is also 

connected to one pole 47@ of the Switch Section 448 in 
the Switch 446,this pole being open circuited with the 
switch 446 in the position illustrated in FIG,20,The 
Switch Section 448 is returned to the Secondary bus 429 
through the paper-no paper Switch i@3,thereby afording 
an alternate energizing circuit for the pawl Solenoid 396 
when the Switch446isestabished inits alternate operat 
ing position. 
The next relayin the control circuit of FIG,20 isthe 

pump motor relay PMR,whichis provided with an op 
erating coil 477 and two pair of normaly open contacts 
478 and479,The energizing circuit forthe pump motor 
relay comprises the pump motor switch 462,which is 
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connected to one side ofthe coil 477,the otherside of the 
coi being returned directly to the main bus 4ii. The 
relay contacts 479 are conn:cted in Series With the pump 
motor 481 between the main bus 4?í and the other main 
bus 4?@ to aford an energizing cnergizing circuit for the 
pump Inctor 48?,The pump motor 48? is used to drive 
a vacuum pump(not shoWn)employed to operate the 
vacuum-type feeder 34 of the printing machine 39,as de 
Scribed hereinaboye. 

Another time delay relay TDR3 is incorporated in the 
control circuit of FIG. 20 and includes an operating coil 
482 and two pair of normaly open contactS 483 and 484. 
One Side of the operating coil 482 is connected directly 
to the main bus 4?1,The other Side of the relay coiis 
connected through a cam-controlied Switch 435 to one 
of the normally closed contacts 459 of the control relay 
CR7,The energizing circuit for the coil 482 is com 
pleted by a circuit inclüding in Series,from the contactS 
459,the plate etch applicator Sequence start Switch 232 
(FIGS,i6?17),the Section 436 of the manual-automatic 
control switch $33,and the Secondary bus 429. 
The can-controied Switch 485 is a Single-pole double 

throw deyice,the normally openterminal 486 of the SWitch 
being connected to one of the normaly open contactS483 
of the time delay relay TDR3. The terminal 486 is also 
connected to one of the normaily open contactS 484 of 
the time delay relay. ?he other contact of the contact 
Dair 484is connected to the tWo bianket cleaner Solenoids 
34? and344 described hereinabove in connection With the 
bianket cleaner 4i(FIG,1),the two blanket cleaner 
Solenoids being returned to the main bus 4??. Thus,the 
normally open contacts 484 of the relay TDR3 are con 
nected in an energizing circuit for the blanket cleaner 
Solenoids. An alternate energizing circuit is provided 
through a manual blanket cleaner SWitch 487 Which con 
nectstwo Solenoids 34? and344 backto the secondary bus 
429? 
The connectionfrom the terminai486of the Switch485 

to the normaly open contacts 483 of the relay TDR3 is 
Utilized to incorporate contactS 483 in the energizing cir 
cuit of the operating coil 488 of the time delay relay 
TDR4. Thus,one terminal of the coil 488 is connected 
to one of the relay contactS 483,and the other terminal 
of the coil is returned to the main bus 41?. The relay 
TDR4is provided with a pair of normallyclosed contacts 
489whichare connectedin series with the paw pulse for 
Ward Switch 473 between the paWl control Solenoid 396 
and the normally closed contacts 459 of the control re 
iay CR7. 
One additional relay TDR5,Which is also a time 

delayrelay,isincorporatedin the automatic Sequence con 
trol circuit of FIG,20. The relay TDR5 is provided 
with an operating coil 491 and a pair of normally closed 
contacts 492. One side of the operating coil 49í is con 
nected directiy to the main bus 41?. The other Side of 
the coi is connected to the normaly closed pole 493 of 
acam-operated single-pole double-throw Switch494. The 
common terminal 495 of the Switch 494 is connected 
back to the sequence start Switch 232 in the plate etch 
appicator. The switch terminal 495 is also connected 
to the secondary bus 429 through a circuitincluding,in 
series,the Sequence Start Switch 464. A third circuit 
is also provided,connectingthe Switch terminal495 to the 
Secondary bus 429,this third circuit including,in Series, 
therewith,the normaly open contacts 478 of the pump 
motorrelay PMR. 

The normally open terminal 497 of the Switch 494is 
connected to one of the normally closed contacts 492 of 
the time delay relay TDR5,The other Side of the contact 
pair 492 is connected back to the Sequence Start switch 
232 of the plate etch applicator through a circuitinclud 
ing,in Series therewith,the normaliy open contacts 457 
of the control relay CR7. The contacts 457 are alSo 
incorporated in series in the energizing circuit for the 
operating coi 455 of the relay CR7,this circuit also 
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including,in series therewith,the "automatic° portion 
oftheswitch Section435inthe manual-automatic control 
switch 433. A direct return circuit is provided betWeen 
the coil 455 and the main bus 41?,The "manual°ter 
minal 498 of the switch Section 435is utilized to provide 
an alternate energizing circuit for the coil 455,the 
terminal 498 being connected back to the terminal 4?8 
ofthe Stop Switch42?. 
The three cam-controlled Switches 43?,485,and 494, 

each of which constitutes a controling factor in the 
operation of the circuit ilustrated in FIG,20,are al 
operated from a single cam 5@? which is mounted upon 
the main control shaft 262,as best shown in FIG,21. 
Asiliustratedinthat figure,the three Switches are mount 
ed upon a mounting plate 532 that is Supported upon a 
shaft 2?2,one end 563 of the plate 592 being engaged 
with aguide member5@4 mounted on a shaft284to hold 
the mounting plate in fixed position. Each of the 
Switches is provided with a cam folower roler which 
engages the periphery of the cam 531. The Switch A3i 
is maintained in the position ilustrated in FfG. 20,by 
the action of the cam 5@l,only When the Shaft 262 is in 
its initial or "zero° position(see FIG,13). With thé 
shaft262in any ofits other operatingpositions,the Switch 
43? is actuated to its alternate operating condition from 
that shownin FIG,20. The Switch 485is maintainedin 
the positioniustrated in FIG. 20,by the action of the 
cam 5?1(F?G,21) except when the shaft 262 is in its 
"two°position,at which time the switch 485 closes upon 
the terminal 486. The switch 494,on the other hand, 
remains in the operating conditionillustrated in FiG,20 
untilthe shaft262 reachesits final or"three°position. 
The contro circuit of FIG. 20 is Shown conditioned 

forautomatic operation ofthe printingmachine30. With 
the circuit conditioned as Shown in this figure,the opera 
tor starts the printing machine by pressing the push 
button 33in the handle 37of the plateetchapplicator 39. 
The handie 37is puled downwardly by the operator,as 
described hereinaboye,closing the Switch 227,With both 
of the Switches 227 and 38 closed,the drive motor relay 
DMRis energized through a circuit comprising,in Series, 
the relay operating coil 4?3,the Stop Switch 42?(nor 
maily closed),the Switch 227,the Switch 38,Section 432 
of the manual-automatic Switch 433,the cam-controled 
Switch 431(closed at the "zero°position of the control 
shaft 262),and the normally closed contacts 425 of the 
control relay CR2. If,for Some reason,the printing 
nachine is to be Started without operating the plate etch 
applicator 39,the drive motor relay DMR can be ener 
gized through an alternate circuit comprising the operat 
ing coil 413,the stop Switch 421,the machine start 
SWitch 4í9,and the contactS425 of the control relay CR2 
Simply by closing the Start Switch 4?9 momentarily. AS 
Soon as the relay DMRis energized,the normally closed 
contacts 4?5 are closed,Setting up a holding circuit for 
the relay through the stop Switch 421,the contacts 415, 
and the normaly closed contacts 425 of the control relay 
CR2. Moreover,the contacts 414 of the relay DMRare 
also closed,therebyenergizing the main drive motor 416 
of the printing machine,The drive motor 416 is con 
nected,through Suitable mechanical drive linkages and 
the like,to the main operating Shafts of the printing 
machine and initiates cyclic operation of the major print 
ing machine components in conventional manner,When 
the machine is Started,the reset coi 438 of the counter 
44 is also energized by a circuit Starting With the main 
bus 4il and inciuding,in Series,the normally closed con 
tacts 453 of the control relay CR7,and the Secondary 
bus 429,Which is now efectively connected to the other 
main bus41@throughthe contacts414 ofthe DMR relay. 
With the reSet coil 438 energized,the contactS 44? and 
442 remain open and the contacts 443 are held open,as 
deScribed hereinabove. - 

As noted hereinaboye,the plate-etching operation is 
controlled manually bythe machine operator. When this 
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operation has been completed,and the control handle 37 
of the plate-etch applicatoris returned to its normal posi 
tion,the Sequence start Switch 232is closed,as deScribed 
hereinbefore. When the Switch 232 closes,the operating 
coil 477 of the pump motor relay PMR is energized 
through a circuit starting at the main bus 4i?andinclud 
ing,in series with the coil 477,the pump motor Switch 
462,the Sequence Stop Switch 463,the Sequence start 
Switch 232,Section 436 of the manual-automatic control 
Switch 433,and the Secondary bus 429. Aiternatively, 
if the machineisto be Started withoutusing the plate-etch 
applicator,the pump motor relay PMR can be energized 
through a parallel circuit comprising the pump motor 
Switch 462,the stop Switch 463,and the sequence start 
Switch 464. As Soon as the relay PMRis energized,the 
contacts 479close,thereby afordingan energizing circuit 
for the pump motor 481. With the pump in operation, 
a Vacuum is built up to provide for operation ofthe sheet 
feeder 34,as deScribed hereinbefore. The contacts 478 
of the pump motor relay PMR are also closed,afording 
a holding circuitfor the pump motor relay comprising,in 
Series,the bus 4i?,the operating coil 477,the pump 
motor Switch 462,the Sequence Stop Switch 463,the 
closed contacts 478,and the Secondary bus429. 
The closing of the Sequence start Switch 232,and the 

SubSequent closing ofthe contacts478 ofthe pump motor 
relay,are alSo efective to energize the time delay relay 
TDR3 through a Series circuit comprising the cam-con 
trolled Switch 485 and the operating coil482 of the relay. 
The normaly closed contacts 459 of the control relay 
CR7 also being included in this circuit. At the same 
time,the time delay relayTDR5is also energized through 
a circuit comprising,in Series,the main bus 411,the op 
erating coi 49 of the relay,the cam-controlled switch 
494,and the contacts 478 of the pump motor relay, 
Which are now closed Actuation ofthetime delay relay 
TDR5is efective to open the contacts 492 ofthatrelay, 
for a purpoSe to be described hereinafter. The two pair 
of nornally open contacts of the relay TDR3,on the 
other hand,are now closed. Furthermore,with the hold 
ing circuit established for the pump motor relay PMR, 
the printing machine control circuit is conditioned to 
actuate the control mechanism 37@(FIGS.18 and 19) 
to rotate the main control Shaft 262fromits"zero°to 
its "one°position,and this action is efected during the 
next cycle of machine operation, 
During the next cycle of machine operation,after 

actuation of the pump motor relay PMR,the pawipulse 
forward Switch 473is closed for a relatively shortinter 
Val;it will be recaled that this switch is closed during 
the Same interval in each cycle of machine operation. 
The pump motor relay PMRis energized,and since the 
time delay relay TDR4 is not yet energized,the pawl 
cOntrol Solenoid 396 is energized through a circuit in 
cluding,in Series,the bus 4i?,the solenoid 396,the 
pawl pulse forward Switch 473,the normaily closed 
contacts 489 of the relay TDR4,the normaliy closed 
contacts 459 ofthe control relay CR7,the contacts478 of 
the pump motor relay,and the secondary bus 429. En 
ergization of the pawl Solenoid 396is efective to actuate 
the automatic sequence control mechanism 379,as de 
Scribed hereinabove,to drive the main control shaft 
262fromits"zero°to "one°position,initiating applica 
tion of a repelent Solution to the master cylinder 32 of 
the printing machine 39 as described hereinabove. On 
the Very next cycle of machine operation,the pawl 
pulse forward Switch 473 again closes,again energizing 
the paw Solenoid396 and operating as before to advance 
the main control shaft 262 from its "one° position to 
its"two°position. 
When the ccntrol shaft 262 moves to its"two°posi 

tion,the cam 5$1(see FIG,21)actuates the switch 
485,opening the energizing circuit to the time delay relay 
TDR3(FIG. 20),The contacts 483 and 484 remain 
closed for a fixed period of time,however,due to the 

5 

10 

15 

20 

25 

30 

35 

50 

60 

65 

time delay action of the reiay. Consequently,the time 
delay relay TDR4 is energized through an operating 
circuit comprising,in Series,the main bus 411,the oper 
ating coil 488 of the relay TDR4,the contacts 483 of the 
relay TDR3,the switch 485,contacts 459 of the control 
relay CR7,the contacts 478 of the pump motor relay 
PMR,and the Secondary bus 429. With the time delay 
relay TDR4 energized,the contacts 489 are opened, 
thereby opening the operating circuit for the pawl Sol 
enoid 396 through the pawl pulse forward switch 473. 
Accordingiy,and as long as the contactS 489 remain 
open,the pawl control Solenoid 396 cannot be energized 
through the Switch 473,despite the fact that the switch 
473 is closed during every cycle of machine operation, 
with the reSult that the main control Shaft262 remains 
in its "two° position,This position of the main control 
shaft is maintained for a Substantial number of cycles 
of machine operation,as described more fully herein 
afterinconnection with FIG.22. 

Rotation of the main control Shaft 262 to its "tyo° 
position is also efective to energize the two blanket 
cleaner solenoids 34? and 344 through an operating cir 
cuitcomprising,in series,the main bus4íf,the Solenoids, 
the contacts 484 of the time delay relay TDR3(these 
contacts are sti?closed,as noted hereinabove),the Switch 
485,the contacts 459 of the control relay CR7,the con 
tacts 478 of the pump motor relay PMR,and the sec 
ondary bus 429. ConSequently,the blanket cleaner 41 
is actuated,as described hereinabove,applying a cleaning 
Solution to the blanket cylinder 309 of the printing ma 
chine 3@. It Shoud also be noted that the movement of 
the main control shaft 262 from its "Zero° position is 
efective to actuate the cam-controled Switch 43? from 
its initial position,ilustratedin FIG,20,to its aternate 
position. Actuation of this Switch,however,has no im 
mediate efect upon operation of the other circuit com 
pohentS. 

After a cleaning Solution has been applied to the 
blanket cyinder for a predetermined number of cycles, 
it is necessary to alow Some time for drying of the 
blanket,As noted hereinabove,the time delay relay 
TDR3 has been efectively de-energized by actuation of 
the switch 485 to its alternate position in engagement 
With the contact 486,After Several cycles of machine 
operation,determined by the conStruction and Setting of 
the time delay relay TDR3,the contacts 483 and 484 of 
the relay open,Opening of the contacts 484is efective 
to de-energize the blanket cleaner Solepoids 34? and 344, 
interrupting application of a cleaning Solution to the 
blanket ofthe ofset printing machine. Atthe Same time, 
the operating circuit for the time delay relay TDR4is 
opened bythe opening of the contacts 483. This has no 
immediate efect upon the operating condition of the 
contacts 489 of the time delay relay TDR4,however; 
the contacts 489 remain open for Several cycles of ma 
chine operation. During this period,accordingly,the 
pawl pulse circuit comprising the Switch 473 remains 
open,so that the control shaft 262 cannot be advanced 
to its final operating position,The time delay interval 
of the relay TDR4is adjusted to provide suficient time 
for adequate drying of the blanket cylinder. 
The next operational step carried out by the control 

circuit of FIG,20 is directed to imaging of the blanket 
on the blanket cylinder,ft wil be recaled that rotation 
of the main control Shaft 262 to its "two° position is 
efective to initiate inking of the master cylinder 32 
through the ink-control linkage described hereinbefore, 
particularly in connection with FIGS,13 and 14. Thus, 
inking is accomplished during a number of machine cy 
cles before transfer of the inkimage to the blanketcylin 
der is initiated. This alows suficient time to build up 
an adequate inkimage on the master, 
After a given time interval established by the setting 

Of the time delay relay TDR4,the contacts 489 of this 
75 relay are again closed,establishing an operating circuit 
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cylinder. The machine is then shut of,there being an 
adjustable interval between the return ofthe controlshaft 
262 to its original or "zero°position and finalinterrup 
tion of machine operation. This final adjustable delay 
intervalis providedin order to aford a meansforaccu 
rately controlling the ultimate position of the master 
Cyinder upon interruption of operation of the machine, 
thereby aSSuring accurate and efective initiation of al 
operations the next time the machine is placedin opera 
tion. 
FIG,23 illustrates a typical time delay relaystructure 

Which may be employed to achieve the adjustable time 
relationships shown in FIG,22,Specifically,FIG,23 
Shows the construction of the relay TDR5 used to con 
trol the blanket-imaging operation,The operating coil 
491 of the relay is connectedin Series with a diode 52? 
betWeen the main bus 41l and the terminal 493 of the 
Switch 494. A capacitor 522 is connected in paralel 
With the coil49í to aford the charge storage necessary 
to delay operation. A fixed resistor 523 is connected 
in Series with a variable resistor or potentiometer 524, 
the resistance circuit being connected in shunt relation 
to the coil 49i and the capacitor 522. 
The time delay in return of the relay TDR5 to its 

original operating condition upon being de-energized(in 
this instance the re-closing of the normally closed con 
tacts 492)is adjusted by adjusting the potentiometer 
524 to change the resistance of the discharge path for 
the capacitor 522. The internal resistance of the coil 
491 must be Substantial,of course;it cannot represent 
a short circuit for direct current. If desired,the ca 
pacitor 522 may alSo be made adjustable to aford a 
further means for varying the time delay interval of 
the relay. If two Such adjustments are provided,it may 
be desirable to construct one to provide a gross adjust 
ment,the other a fine adjustment of the time interval. 

Modifcations of 4utomatic Sequence Control 
The preceding operational description of the automatic 

Sequence control circuit of FIG. 20 is based upon Sub 
Stantially complete automatic control of all operations 
of the machine,other than the application of plate-etch 
Solution to the master cylinder. To achieve Such auto 
matic operation,with shut-of of the machine controled 
by the counter 44,it is neceSSary that the SwitcheS 433, 
446,452,and 462 be in the operating position illus 
trated in the drawing. On the other hand,each of these 
Switches may be actuated to an alternate position to 
change the mode of operation of the printing machine 
30. Thus,by actuating these particular Switches,the 
printing machine 3@ may be conditioned for varying de 
grees of automatic and manual control. 
Perhaps the Simplest change which may be made in 

the operating condition of the circuit of FIG. 20 is ef 
fected by actuation of the counter on-of Switch 452. 
This particular switch may be moved to its alternate 
operating position,thereby opening the operating circuit 
to the count coil 439 in the counter 44. When this is 
done,the counter is efectively rendered inactive and 
cannot initiate shut down of the printing machine as 
described hereinabove. Accordingly,if the Switch is 
thrown to its"of°position,itis neceSSary for the opera 
tor to stop the operation of the printing machine by 
using the Sequence Stop Switch 463. When this is done, 
the pump motor relay PMR is de-energized,and the 
relay TDR6 is also de-energized,with the reSult that 
feeding of paper through the printing machine is inter 
rupted. The control relay CR7 also is de-energized, 
due tot he opening of the contacts 478 in the pump 
motor relay PMR. The operating circuit of the drive 
motor relay DMR,however,does not become de-ener 
gized by operation of the sequence stop Switch 463. 
Hence,in order to interrupt machine operation com 
pletely,the operator may actuate the stop switch 42í to 
open the operating circuit to the relay DMR. 
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A more Substantial change may be efected by actua 

tion of the ganged control Switch 446 to its alternate 
position. In the position ilustrated in FIG,20,the 
Switch 446 conditions the operating circuit of the ma 
chine for control by the counter 44. When actuated 
With alternate position,however,the switch 446 condi 
tions the machine for automatic controlin accordance 
With the presence or absence of paper in the systems 
chute 49 ofthemachine. 
Thus,actuation of the switch 446 to its system feed 

position connects the operating coil 428 of the relay 
TDRí directly to the terminal506 of the cam-controlled 
Switch 431,bypaSSing the contacts 441 of the counter 
44 completely. Accordingly,energization of the relay 
TDR1 is now made independent of the counter,and 
the counter does not control operation of this relay. 
The Switch Section 447,on the other hand,when actu 
ated to its Second or System feed position,connects the 
Vacuum valve Solenoid 466 directly to the terminal 468 
of the paper-no paper switch 103. Consequently,the 
Vacuum valve Solenoid can be energized onlywhen there 
is paperin the systems chute 49,so thatitis no longer 
possible to feed paper from the main stack 37 of the 
feeder 34(See FIGS,4-8). Accordingly,this portion 
of the paper-feeding apparatus is rendered completely 
independent of controlby the counter 44. 

Actuation of the Switch Section 448 of the Switch 446 
to its alternate or System feed position is efective to 
establish an alternate energizing circuit for the pawl 
pulse reverse Switch 472,this alternate circuit beinginde 
pendent of the contacts 442 of the counter 44. Thus, 
the pawl pulse reyerse Switch 472 is now connected in 
a circuit through the switch Section 448 to the paper-no 
paper Switch 103,and is energized when the Switch 
193 reverts to its normal position,asillustrated in FIG. 
20,upon emptying of the Systems chute 49. The switch 
Section 449,on the other hand,when actuated to its 
System feed position from that shown in FIG,20,is 
efective to establish an energizing or operating circuit 
for the reset coil 438 of the counter 44,this circuit in 
cluding,in Series therewith,the paper-no paper switch 
193. Consequently,when the systems chute 49 is emp 
tied of paper,and the switch 163 reverts to the no 
paper position illustrated in FIG. 20,the reset coi1438 
of the counteris energized,with the result that the con 
tacts 443 are open. Opening of the contacts443is efec 
tive to de-energize the time delay relay TDR6 and hence 
to open the operating circuit of the feeder Solenoid 133, 
thereby de-energizing this portion of the paper-feed 
mechanism. It is thus Seen that the switch 446,when 
moved to its System feed position,permits Substantial 
automatic operation of the printing machine 30,with in 
terruption of machine operation being controlled by the 
paper-no paper Switch 103instead of the counter44. 
The pump motor Switch 462 provides forindependent 

control of the paper feeding operation in the printing 
machine 30. When this Switch is actuated to its alter 
nate position,from that Shown in FIG,20,the pump 
motor relay PMR is energized directiy through an op 
erating circuit including the Switch 462,the normaly 
closed contacts 425 of the relay CR2,and the main bus 
41@ Similarly,the time delay relay TDR6is energized 
through Substantially the Same circuit,the normally 
closed contacts 443 of the counter 44 being included 
in the series with the operating circuit of the coil461 
of this relay,Actuation of the relay TDR6 is efective 
to close the contacts 465,establishing an operating cir 
cuit for the feeder solenoid 133 through these contacts 
and the switch 462,Similarly,the vacuum valve sole 
noid 466 is energized through Substantialy the same 
circuit as the feeder Solenoid 133,this circuit also in 
cluding the Switch Section 447 of the Switch 446. Thus, 
the pump motor switch 462 efectively provides for feed 
ing of paper through the machine,independently of the 
automatic Sequence control previously described. 
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The Switch 433,when actuated from the "automatic° 
position illustrated in FIG,22 the alternate "manual° 
position,efects a Substantially complete change in the 
mode of operation of the printing machine 30. When 
the switch 433 is actuated to its"manual"position,auto 
matic operation of the printing machine 3@is no longer 
possible,Instead,it is now necessary for the machine 
operator to control virtualy al of the machine Opera 
tions,in essentiaily the Same manner as with a conven 
tional manual-operated ofset duplicating machine. 

Thus,actuation of the Switch section 432 from its 
"automatic°to its "manual°position is efective to open 
the machine starting circuit through the Switches 38 and 
227 of the plate-etch applicator. Consequently,under 
these conditions the machine can only be started by ac 
tuation of the manual pushbutton Start Switch 4i9 Ac 
tuation of the Switch section 434 to its alternate posi 
tion,on the other hand,is efective to open the normal 
energizing circuit for the pawl pulse reverSe Switch 472, 
this being the circuit through the contacts 442 of the 
counter 44. It is still possible to energize the pawl 
solenoid 396through the reverse Switch 472if the Switch 
446isinits system feed position rather than the counter 
controlpositionin which the switchis shown in FIG.20 

Actuation of the switch Section 435 as of the manual 
automatic switch 433 to the "manual°position is efec 
tive to energize the control relay CR7 upon the initia 
tion of machine operation,through essentialy the Same 
circuit as the DMR relay,since closing of the Switch 
section 435 to the contact 498 connects the operating 
coil 455 of the control relay CR7 directly back to the 
terminal 418 on the relay DMR. With the control 
relay CR7energizedimmediatelyuponstarting ofthe ma 
chine,itis not possible to energize the time delay relayS 
TDR3,TDR4or TDR5in the manner described herein 
above to carry out the necessary Sequence of electrical 
operations for actuation of the pawl Solenoid 396 to 
drive the machine from its"zero°to its"three° control 
shaft position,Furthermore,it is no longer possible 
to energize the time delay relay TDR6 in accordance 
with the automatic sequence described hereinbefore In 
stead,itis now necessary to use the pump motor Switch 
462 to initiate the complete feeder operation. 

Actuation of the switch section 436 to the alternate 
"manual"position efectively opens the normal operating 
circuit through the sequence start Switch 232 of the 
plate-etch applicator Consequently,the pawl control 
solenoid 396 cannot be energized,in the manner de 
scribed hereinbefore,through the pawl pulse forward 
switch 473,Accordingly,the normal operating circuit 
for the actuation of the pawl solenoid 396 to advance 
the control shaft 262 through its various control posi 
tions is efectively and positively disabled. Thus,it is 
now necessary for the operator to utilize the manual Con 
trol handle 43(see FIG,1)to advance the control Shaft 
262 through its positions "one°(repelent application), 
"two"(inking of master cylinder and cleaning and dry 
ing of blanket cylinder)and "three°(blanket imaging 
and printing). 
We claim: 
1. An ofset printing machine of the kind including a 

master cylinder upon which a planographic master may 
be mounted and a blanket cylinder for receiving an ink 
imagefroma mastermounted on the master cylinder and 
fortransferringthatinkimage to a print-receiving Sheet, 
said printing machine comprising:a main control Shaft, 
movable between an initial position,at least one inter 
mediate operatingposition,and afinal operatingposition; 
masterinking means,repelent applicator means,blanket 
cleaner means,and sheet feeder means,al operatively 
connected to said main control shaftfor actuation in pre 
determined sequence in response to movement of Said 
shaftfromsaidinitial position through Said intermediate 
position to said final position and back through Said in 
termediatepositionto Saidinitialposition;a controlmech 
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anism for moving Said main control shaft between the 
aforesaid positions,comprisinga notched wheel mounted 
on Said Shaft,a drive pawlengageable with the notches in 
Said Wheel,drive means for continuously reciprocating 
Said drive pawl,apawl controlmemberfornormally hold 
ing Said drive pawl out of engagement with Said wheel, 
and an electricaly actuated control device operatively 
connected to Said pawl control memberfor actuating Said 
control member to permit Said drive pawl to engage Said 
wheel in driving relationship; and electrical control 
meanS,connected to Said control device,for energizing 
Said control device in predetermined time relation to 
reciprocal movement of Said pawl to permit Said pawl to 
drive Said Wheel and Said Shaft toward Said final position 
at the beginning of a printing operation and for energiz 
ing Said control device in a diferent time relation to Said 
reciprocal movement to permit Said pawl to drive Said 
Wheel and Said shaft back toward Said initial position at 
the end of a printing operation. 

2. An ofset printing machine of the kind including a 
master cylinder upon Which a planographic master may 
be mounted and a blanket cylinder for receiving an ink 
image from a master mounted onthe master cylinder and 
for transferring thatinkimage to a print-receiving Sheet, 
Said printing machine comprising:a main control Shaft, 
rotatably movable between aninitial position,at least one 
intermediate operating position,and a final operating 
position;masterinking means,repellent applicator means, 
blanket cleaner means,and Sheet feeder means,all opera 
tively connected to Said main control Shaft for actuation 
in predetermined Sequence in reSponSe to movement of 
Said Shaft from Said initial position through Said inter 
mediate position to Said final position and back through 
Said intermediate position to Said initial position;a con 
trol mechanism for moving Said main control Shaft be 
tWeen the aforeSaid positions,comprising a notched 
ratchetwheel mounted on Said Shaft,a drive pawlengage 
able with Said ratchetwheel,drive meansfor continuously 
reciprocating Said drive pawl,a paWi control member for 
normaly holding Said drive pawl out ofengagement with 
Said ratchet wheel,and an electrically actuated control 
deVice operatively connected to Said paWl control mem 
ber foractuating Said control member topermit Said drive 
pawlto engage Said ratchet Wheel in driving relationship; 
electrical control means,connected to Said control device, 
for energizing Said control device in predetermined time 
relation to reciprocal movement of Said pawl to permit 
Said pawl to drive Saidratchetwheeland Said Shaft toward 
Said finalpositionatthe beginning of a printing operation 
and for energizing Said control device in a diferent time 
relation to Said reciprocal movement to permit Said 
paw to drive Said ratchet wheel and Said Shaft back to 
ward Saidinitial position at the end of a printing opera 
tion;and means,comprising a single manual operating 
member connected to Said shaft,for manually controling 
the movement of Said control Shaft to the exclusion of 
Said control mechanism and Saidelectrical control meanS. 
3,An ofset printing machine of the kind including a 

master cylinder upon which a planographic master may 
be mounted and a blanket cylinder for receiving an ink 
image from a master mounted on the master cylinder and 
for transferring thatinkimage to a print-receiving Sheet, 
Said printing machine comprising:a main control shaft, 
movable between an initial position,at least one inter 
mediate operatingposition,and a final operating position; 
master inking means,repellent applicator means,blanket 
cleaner means,and Sheet feeder means,al operatively 
connected to Said main control Shaft for actuation in pre 
determined Sequence in response to movement of Said 
shaft from Said initial position through Said intermediate 
position to Said final position;a control mechanism for 
moving Said main control shaft between the aforeSaid 
positions,comprising a notched ratchet wheel mounted 
on Said Shaft,a drive pawl engageable With Said ratchet 
wheel,drive means for continuously reciprocating Said 
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drive pawl,a pawl control member for normally holding 
Said drive pawl out ofengagementwith Saidratchetwheel, 
and an electricaly actuated control device operatively 
connected to Said pay control member foractuating Said 
control member to permit Said drive pawl to engage Said 
ratchet Wheel in driving relationship;electrical control 
means,connected to Said control device,for energizing 
Said control device in predetermined time relation to 
reciprocal movement of Said pay to permit said pawl to 
drive Said Wheel and said Shaft toward Said final position 
atthe beginning ofa printing operation and forenergizing 
Said control device in a diferent time relation to Said 
reciprocal movement to permit Said paw to drive said 
ratchet Wheel and Said shaft back toward Said initial 
position at the end of a printing operation;and at least 
onetime delay device,incorporatedin Said control means, 
for maintaining Said control Shaft in Said intermediate 
positionfora predetermined timeinterval beforeadvance 
mentto Said final position,Said device beinginefective to 
delay return movement of Said Shaft to Said initial posi 
tion. - 

4. An ofset printing machine of the kind including a 
master cylinder upon Which a planographic master may 
be mounted and a blanket cylinder for receiving an ink 
image from a master mounted on the master cylinder and 
for transferring thatinkimage to a print-receiving sheet, 
Said printing machine comprising:a main control Shaft, 
movable between aninitialposition,and first,Second,and 
third operating positions; master inking means,repelent 
applicator meaaS,blanket cleaner means,and Sheet feeder 
means; means operatively connecting each of the afore 
Said means to Said main control Shaft to actuate Said re 
pelentapplicator means whenever Said main controlshaft 
is in any of Saidthree operating positions,to actuate Said 
inking means whenever Said shaft is in Said Second and 
third operating positions,to actuate Said blanket cleaner 
means only When Said Shaft is in Said Second operating 
position,and to actuate Said Sheet feeder in response to 
movement of Said Shaftto Said third operatingposition;a 
control mechanism for moving Said main control Shaft 
between the aforesaid positions,comprising a notched 
wheel mounted on Said shaft,a drive pawl engageable 
with Said wheel,drive means for continuously recipro 
catingsaid drive paWl,apawlcontrol memberfor normal 
1y holding said drive pawl out of engagement with Said 
Wheel,and an electrically actuated control device opera 
tively connected to Said pawl control member for actuat 
ing Said control member to permit Said drive pawl to 
engage Said wheel in driving relationship;and electrical 
controi means,connected to Said control device,for ener 
gizing said control device in predetermined time relation 
to reciprocal movement of Said paWl to permit Said pawl 
to drive Said wheel and Said shaft toyard Said final posi 
tion at the beginning of a printing operation and for en 
ergizingsaid control device in a diferent time relation to 
said reciprocalmovementtopermitsaidpawlto drive Said 
wheel and Said shaft back toWard Said initial position at 
the end ofaprinting operation. 
5,An ofset printing machine of the kind including a 

master cylinder upon Which a planographic master may 
be mounted and a blanket cylinder for receiving an ink 
image from a master mounted on the master cylinder and 
for transferring that ink image to a print-receiving sheet, 
Said printing machine comprising:a rotatable main con 
trol shaft; detent means for establishing an initial posi 
tion,at least one intermediate operating position,and a 
final operating position for Said Shaft; master inking 
means,repelentapplicator means,blanket cleaner means, 
and sheet feeder means,al operatively connected to Said 
main control shaft for actuation in predetermined Se 
quence in response to Inovement of Said shaft from Said 
initial position through saidintermediate position to said 
finalposition;a control mechanism for moving Said main 
controlshaft between the aforesaid positions,comprising 
a notched ratchet wheel mounted on Said shaft,a drive 
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pawlengageable with Said ratchet Wheel,drive meansfor 
continuousiy reciprocating Said drive payl,a pivotal paWl 
control lever normaly holding Said drive pawl Out of en 
gagement with Said ratchet wheel,and a solehoid opera 
tively connected to Said paW control lever for piVoting 
Said control leverout of engagement with said drive paW1 
topermit Said drive pawl to engage Said ratchet Wheel in 
driving relationship; and electrical control means con 
nected to Said control device,for energizing Said Solenoid 
in predetermined time relation to reciprocal movement of 
Said pawl to permit Said pay to drive Said ratchet Wheel 
and Said shaft toward Said final position at the beginning 
of a printing operation and for energizing Said Solenoidin 
a diferent time relation to Said reciprocal movement to 
permit Said pawl to drive Said ratchet Wheei and Said 
shaft back toward said initiai position at the end of a 
printingoperation. 

6. An ofset printing machine of the kind including a 
master cylinderupon whichaplanographic master may be 
mountedand a blanket cylinderforreceivingan inkimage 
from a master mounted on the master cylinder and for 
transferring thatinkimage to a print-receiyingsheet,Said 
printing machine comprising:a main control shaft,mOV 
able between an initial position,at least one intermediate 
operating position,and a final operating position; master 
inking means,repelent applicator means,bianket cleaner 
means,and sheet feeder means,al operatively connected 
to said main control shaft for actuation in predetermined 
Sequence in response to movement of Said Shaft from Said 
initial position through Said intermediate position to Said 
final position;an electrically actuated control mechanism 
formovingsaid main control Shaft betweenthe aforeSaid 
positions;an electrical control circuit,connected to Said 
controlmechanism,forenergizing Said control mechanism 
to drive Said shaft toward Said final posion at the be 
ginning of a printing operation and for energizing Said 
control mechanism to drive Said Shaft back toward Said 
initialposition at the end of a printing operation;a main 
electrical drive circuit;a plate-etch applicator for apply 
ing anetching Solution to a planographic master mounted 
on Said master cylinder,Said appicator having a control 
member movable from an initialposition to an operating 
position;a first control switch,electricaly connected to 
Said drive circuit and operatively connected to Said con 
trol member,for starting said machine in response to 
movement ofSaidplate-etchapplicatorcontrol member to 
Said operating position;and a Second control SWitch,elec 
trically connected to Said control circuit and operatively 
connected to Said control member,for actuating Said 
control circuit in reSponse to movement of Said control 
member from Said operating position toWard Said initial 
position. 

7. An ofset printing machine of the kind including a 
master cylinder upon Which a planographic master may 
be mounted and a bianket cylinder for receiving an ink 
image from a master mounted on the master cylinder and 
for transferring thatinkimage to a print-receiving sheet, 
Said printing machine comprising:a main control mem 
ber,movable betWeen an initial poSition,at least one in 
termediate operating position,and a final operating posi 
tion;inking means for applying ink to a planographic 
master mounted on Said master cylinder; repellent appli 
cator means for applying an ink repelent Solution to a 
planographic master mounted on Said master cylinder; 
blanketimaging meansfor moving one of Said master and 
blanket cylinders from an initial position displaced from 
the other to a blanket-imaging position in which a plan 
ographic master mounted on Said maSter cylinder engageS 
Said blanket cylinderinink-transferringrelation;a blanket 
cleaner device for applying a cleaning Solution to Said 
blanket cylinder;a Sheet feeder device for feeding sheets 
into print-receiving relation to Said blanket cyinder;con 
trol means,operatively connecting Saidinking means,Said 
repellent applicator means,Said blanket imaging means, 
Said blanket cleaner device and Said Sheet feeder device 
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to Said main control menber for actuation in predeter 
mined Sequence in reSponse to movement of Said main 
control member from Saidinitialposition through Saidin 
termediatepositionto Saidfinalposition and backthrough 
Said intermediate position to Said initial position;a single 
manual control member for moving Said main control 
member to Said positions; and an electrically actuated 
automatic mechanism for advancing Said main control 
memberbetween Saidpositions. 
8,An ofset priting machine of the kind including a 

master cylinder upon which a pianographic master may 
be mounted and a blanket cyinder for receiving an ink 
image from a master mounted on the master cylinder and 
for transferring thatinkimage to a print-receiving sheet, 
Said printing machine comprising:a main control Shaft, 
movable between an initial position,a first intermediate 
operating position,a second intermediate operating posi 
tion,and a final operating position;inking means for 
appiying ink to a planographic master mounted on Said 
master cylinder; repelent appicator means for applying 
an ink repelent Soiution to a planographic master 
mounted on Said master cyinder;blanketimaging meanS 
for moving one of Said master and blanket cylinders from 
aninitial position displaced from the other to a blanket 
imagingposition in which a planographic master mounted 
on Said master cyinder engages said blanket cylinderin 
ink-transferring reiation;a blanket cleaner device for ap 
plyinga cleaningsolution to said blanket cylinder;a sheet 
feeder device for feeding sheets into print-receiving re 
lation to said blanket cylinder; and means,operatively 
connecting said inking means,Said repelent applicator 
means,said blanketimaging means,Said blanket cleaner 
device,and said sheet feeder device to said main control 
shaft to actuate Said repelent applicator means,Said 
inking means,andsaid blanket cleaner device upon mOVe 
ment of said shaft through Said first intermediate posi 
tion,and into said second intermediate position and to 
actuate said blanket-imaging means and Said sheetfeeder 
device in response to moyement of Said shaft to Saidfinal 
operating position. 

9. An ofset printing machine of the kind including a 
master cyinder upon which a planographic master may 
be mounted anda blanket cylinder for receiving an ink 
image from a master mounted on the mastercylinderand 
fortransferringthatinkimage to a print-receiving Sheet, 
said printing machine comprising:a main control mem 
ber,movable between an initial position,at least one in 
termediate operating position,and a final operating posi 
tion;inking means for applying ink to a planographic 
master mounted on said master cyinder;repelent appli 
cator means for applying an ink repelent Solution to a 
planographic master mounted on said master cyinder; 
blanket imaging means for moving one of Said master 
and blanket cylinders from an initial position displaced 
from the other to a blanket-imaging positionin Which a 
planographic master mounted on Said master Cyinder 
engagessaid blanket cyinderinink-transferring relation; 
an electricaly actuated bianket cleaner device for apply 
inga cleaning Solution to Said blanket cylinder;an elec 
tricallyactuated sheetfeeder device forfeeding Sheetsinto 
print-receiving relation to said blanket cyinder; means, 
mechanicaly connecting Saidinking means,Said repelent 
applicator means,and Said blanket imaging means to 
said main control memberfor actuationin predetermined 
sequence in response to movement of Said main control 
member from said position through Said intermediate 
position to said fnal position;electrical control means, 
electricaly connected to Said bianket cleaner and Sheet 
feeder devices and operatively connected to Said main 
control member,for actuating said devices in predeter 
mined sequence in response to movenent of said main 
control member from Said initial position through Said 
intermediate position to said final position;and a single 
manual control memberfor actuating Said main control 
member to said positions. 
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10,An ofset printing machine of the kind includinga 
master cylinder upon Which a plancgraphic master may 
be mounted and a bianket cylinder for receiving an ink 
image from a master mounted on the master cylinder and 
for transferring that ink image to a print-receiving sheet, 
Said printing machine comprising:a main control mem 
ber,movable betWeen an initial position,at least one in 
termediate operating position,and a final operating posi 
tion; an electricaly actuated control mechanism for 
noving Said main control member between the afore 
Said positions;an electricaliy actuated blanket cleaner de 
Vice for applying a cleaning Solution to the external Sur 
face of Said bianket cylinder; first electrical control 
means,electrically connected to Said blanket cleaner,and 
responsive to movement of Said main control member, 
for actuating Said blanket cleaner upon movement of 
Said main control member from Said initial position to 
an intermediate operating position;and further electrical 
control means,electricaly connected to Said control 
mechanism,for maintaining Said main control member 
in Said intermediate operating position,without energiz 
ing Said first electrical control meanS,for a predeter 
mined interval to permit dryiag of the exterior of Said 
blanket cylinder before Said mäin control shaft is moved 
to Said final operating position. 
11,An ofset printing machine of the kind including 

a master cylinder upon which a planographic master may 
be mounted and a blanket cylinder for receiving an ink 
image from a master mounted on the master cylinder 
and for transferring that ink image to a print-receiving 
sheet,said printing machine comprising:a main con 
trol member,movable betyeen an initial position,at least 
one intermediate operating position,and a final operating 
position; an electricaly actuated control mechanism for 
Inoving Said main control member between the aforesaid 
positions;an electricaly actuated blanket cleaner device 
for applying a cleaning Solution to the external Surface 
of said blanket cylinder;electrical control means,elec 
trically connected to Said blanket cleaner,and responsive 
to movement of Said main control member,for actuating 
Said blanket cleaner upon movement of said main con 
trol member from Said initial position to an intermediate 
operating position,Said control means including an ad 
justable time control device for interrupting actuation 
of Said blanket cleaner after a predetermined adjustable 
time interval;and further electrical control means,elec 
tricaly connected to said electrical control mechanism, 
for maintaining Said main control memberin said inter 
mediate operating position for a predetermined adjust 
able time interval to permit drying of the exterior of Said 
blanket cylinder before Said main control member is 
moved to Said final operating position. 
12,An ofset printing machine of the kind inciuding 

a master cylinder upOn Which a planographic master 
may be mounted and a blanket cyinder for receiving an 
ink image from a master mounted on the master cylin 
derand fortransferringthatinkimageto aprint-receiving 
Sheet,Said printing machine comprising:a nain control 
Shaft,rotatable betWeen an initiai position,at least one 
intermediate operating position,and a final operating po 
Sition; an electrically actuated control mechanism for 
rotating Said main control Shaft betWeen the aforesaid 
positions;an electricaly actuated blanket cleaner device, 
including at least one Solenoid,for appiying a cleaning 
Solution to the external Surface of Said blanket cylinder; 
first electrical control means,comprising an energizing 
circuitelectrically connected to Said blanket cleaner Sole 
noid andincluding a cam-actuated control SWitch reSpon 
sive to movement of Said main control shaft,for actuat 
ing Said blanket cleaner upon movement of Said main 
control shaft from Said itial position to an intermediate 
operating position,Said control means further compris 
ing an adjustabie tine control device for interrupting 
actuation of Said blanket cleaner after a predetermined 
adjustable time interyal; and Second electrical control 
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means,comprising a Second adjustable time control de 
Vice electricaly connected to Said control mechanism, 
for actuating Said control mechanism to advance said 
nain control Shaft from Said intermediate operating po 
sition to Said final operating position after a predeter 
mined adjustable time interval to permit drying of the 
exterior of Said blanket cylinder before Said main con 
trol Shaft is moved to Said final operating position. 

13. An ofset printing machine of the kind inciuding 
a master cyinder upon which a planographic master 
may be mounted and a bianket cyinder for receiving an 
inkimage from a maSter mounted on the master cylinder 
and for transferring that ink image to a print-receiving 
sheet,Said printing machine comprising:a main control 
member,movable between an initial position,at least 
one intermediate operating position,and a final operat 
ing position;an electricaly actuated control mechanism 
for moving Said main control member betWeen the afore 
Said positions; an eiectrically actuated blanket cleaner 
device for appiying a cleaning Solution to the external 
Surface of Said bianket cylinder;electrical control means, 
electricaliy connected to Said blanket cleaner,and re 
Sponsive to movement of Said main control member,for 
actuating Said blanket cleaner upon movement of Said 
main control member from Said initial position to an 
intermediate operating position,Said control means in 
cluding an adjustable time control deyice for interrupt 
ing actuation of Said bianket cleaner after a predeter 
mined adjustable time interval;further electrical control 
means,electricaly connected to Said electrical control 
mechanism,for maintaining Said main control member 
in Said intermediate operating position for a predeter 
mined adjustable time interval to permit drying of the 
exterior of Said blanket cyinder before Said main control 
Shaft is moved to Said final operating position;a main 
electrical drive circuit;a plate etch applicator for apply 
ing an etching Solution to a planographic master mounted 
on Said master cylinder,Said applicator having a control 
member moyable from an initial position to an operat 
ing position;a first control Switch,electrically connected 
to Said drive circuit and operatively connected to said 
control member,for Starting Said machine in response to 
movement of Said contro membertosaid operatingposi 
tion;and a Second control Switch,electrically connected 
to both of Said electrical control means and operatively 
connected to Said control member,for actuating Said con 
trol circuit means in reSponse to movement of Said con 
trol member from Said operating position toward said 
initialposition. 

14. An Cfset printing machine of the kind inciuding 
a master cyinder upon Which a planographic master 
may be mounted and a blanket cyinder for receiving an 
ink image from a master mounted on the master cyinder 
and for transferring that ink image to a print-receiving 
Sheet,Said printing machine comprising:a main control 
member,moyable betWeen an initial position,at least 
one intermediate operating position,and a final operat 
ing poSition; an electrically actuated control mechanism 
for moving Said main control member betweenthe afore 
Said positions; an electricaly actuated blanket cleaner 
device for applying a cleaning Solution to the external 
surface of Said blanket cylinder;first electrical control 
means,electrically connected to Said bianket cleaner,and 
reSpOnSive to moyement of Said main control member, 
for actuating Said blanket cleaner upon movement of 
Said nain control member from Said initial position to 
an intermediate operating position,Said control means 
inciuding an adjustable time control device for inter 
rupting actuation of Said blanket cleaner after a predeter 
mined adjustabie time interval; Second electrical control 
means,electricaly connected to Said electrical control 
mechanism,for maintaining Said main control member 
in Said intermediate Operating position for a predeter 
fmined adjustable time interval to permit drying of the 
exterior of Said blanket cyinder before Said main control 
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Shaft is moved to Said final operating position;an elec 
tricaly actuated sheet feeder for feeding print-receiving 
sheets into printing engagement with Said blanket cylin 
der; means,operatively connected to Said main control 
member,for engaging Said master and blanket cylinders 
in ink-transferring relation in reSponse to movement of 
Said main control member to Said final operating posi 
tion;and additional electrical control means,electrically 
connected to Said Sheet feeder and reSponsive to move 
ment of Said main control member,for actuating Said 
sheet feeder a predetermined time interval after said 
main control member reaches Said final operating posi 
tion,Said control means including an adjustable time 
control device for adjusting Said time interval to control 
pre-imaging ofSaid blanket cylinder. 

15. An ofset printing machine of the kind including 
a master cylinder upon which a planographic master may 
be mounted and a blanket cyinder for receiving an ink 
image from a master mountedon the master cyinder and 
for transferring thatinkimage to a print-receiving sheet, 
Said printing machine comprising:a main control mem 
ber,moyable between an initial position,at least one 
intermediate operating position,and a final operating 
poSition; an electricaly actuated control mechanism for 
moving Said main control mernber between the aforesaid 
positions;an electricaly actuated sheet feeder for feed 
ing print-receiving sheets into printing engagement with 
Said bianket cylinder; means, operatively connected to 
Said main control member,for engaging said master and 
blanket cyinders in ink-transferring relation in response 
to movement of Said main control member to Said final 
Operating position;and electrical control means,electri 
caly connected to Said sheet feeder and responsive to 
moyement of Said main control member to Said final 
operating position,for actuating Said sheet feeder a pre 
determiried time interval after said main control member 
reaches Said final operating position,Said control means 
including an adjustable time control device for adjust 
ing Said tine interval to control pre-imaging of said 
blanketcylinder. 
16,An ofset printing machine of the kind includinga 

mainframe,amastercylinderuponwhichaplanographic 
maSter may be mounted and a bianket cylinder mounted 
on Said mainframe for receiying an inkimage from a 
Inaster mouated On the master cylinder and for transfer 
ring thatinkimage to a print-receivingsheet,said master 
Cyinder being mounted in an auxiary frame pivotaly 
mounted On Said main frame,Said printingmachine com 
prising:a main control shaft,mounted on said auxiliary 
frame and rotatably moyable between aninitial position, 
at least one intermediate operating position,and a final 
Operatingposition;an electricaly actuated controlmecha 
nism for moving Said main control shaft between the 
aforeSaid positions;an electricaly actuated sheet feeder 
forfeedingprint-receivingsheetsintoprintingengagement 
With Said blanket cyinder; means,comprising a cam 
mounted on Said shaft and a cam folower linkage con 
nected to Said frames,forpivotingsaid auxiliary frameto 
move Said master cylinderintoink-transferringrelationto 
Said blanket cyinder in response to movement of said 
Shaftto saidfinal Cperatingposition;andelectricalcontrol 
means,electrically connected to said sheet feeder and 
reSponsive to movement of said shaft,foractuating said 
Sheet feeder a predetermined adjustable time interval 
afer Said main control member reaches Saidfinal operat 
ing position,Said control means including an adjustable 
time delay relay connected in the operating circuits for 
Said Sheet feeder and Switching means,operatively con 
nected to Said control shaft,for actuating Said relay in 
reSponSeto movements ofSaid Shaft. 
17,An Ofset printing machine of the kind including 

a master cylinder upon which a planographic master may 
be mounted and a blanket cylinder for receiying an ink 
image from a master mounted on the master cylinderand 
for transferring thatinkinage to a print-receiving sheet, 
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Said printing machine comprising:a main control mem 
ber,movable between an initial position,at least one in 
termediate operating position,and a final Operating posi 
tion;an electricaly actuated control mechanism for mOV 
ing Said main control memberfrom Saidinitial position to 
Said final operating position duringinitiation of a printing 
operation and for returning Said main control member to 
said initial position at the end of a printing operation; 
an electrically actuated sheet feeder for feeding print-re 
ceivingsheets into printingengagement with said bianket 10 
cylinder; means,Cperatively connected to Said main con 
trol member,for engaging Said master and blanket cyin 
ders in ink-transferring relationin reSponse to movement 
ofsaid main controlmemberinto Saidfinal operatingposi 
tion;firstelectricalcontrolmeans,electricalyconnectedto 15 
Saidsheetfeederand reSponsive to movement of Saidmain 
controlmember,foractuatingsaid sheetfeedera predeter 
mined time interyal after Said main control member 
reaches Said final operating position,Said control neans 
including an adjustable time control device for adjusting 20 
said time interval to control pre-imaging of Said blanket 
cylinder;and Second electrical control means for shutting 
of Said Sheet feeder after Said contro} member has been 
moved from Said final operating position back to said in 
termediate position to provide for blanket run-down. 25 

18. An ofset printing machine of the kind including a 
mastercylinder upon Which a planographic master may be 
mountedand a blanket cyinderforreceivinganinkimage 
from a master mounted on the master cylinder and for 
transferringthatinkimage to a print-receivingsheet,said 30 
printing machine comprising:a main control shaft,mov 
able between an initial position,at least one intermediate 
operating position,and a final operating position an 
electrically actuated control mechanism for moving said 
maincontrolshaftbetweentheaforesaidpositions;anelec-35 
trically actuated Sheet feeder for feeding print-receiving 
sheets into printing engagement With Said blanket cylin 
der; means, operatively connected to Said main control 
member,for engaging Said master and blanket cylinders 
in.ink-transferring relation in response to movement of40 
Said main control shaft to said final operating position; 
electrical control means,electricaHy connected to said 
sheetfeederandresponsive to movement ofsaid main con 
trol shaft,for actuating Said sheet feeder a predetermined 
time interval after Said main control Shaft reaches Said 
final operating position,Said control means including an 
adjustable time controi device for adjusting Said time 
interval to control pre-imaging of Said blanket cyifider; 
a main electrical drive circuit;a piate etch applicator for 
applying an etching Solution to a planographic master 
mounted on Said master cylinder,Said applicator having 
a control member movable from an initial position to an 
operating position;a first control Switch,electrically con 
nected to Said drive circuit and operatively connected to 
said plate etch applicator control member,for starting 
Said machine in response to movement of Said control 
member to Said operating position;and a Second control 
switch,electrically connected to Said control mechanism 
and to saidelectricalcontrolmeans,operatively connected 
to Said plate etch applicator control member,for actuat 
ing Said control circuit meansin reSponse to movement of 
Said control member from Said operating position toward 
Said initial position. 

19. An ofset printing machine of the kind including a 
master cylinder upon Which a planographic master may 
be mounted and a blanket cylinder for receiving an ink 6 
image from a master mounted on the master cylinder and 
for transferring thatinkimage to a print-receiving sheet, 
said printing machine comprising:a main electrical drive 
circuit;a plate etch applicatorforapplyinganetchingsolu 
tion to a phanographic master mounted on Said master 
cylinder,Said applicator having a control member mov 
able from an initial position to an operating position;a 
first control Switch,electricaliy connected to said drive 
circuit and operatively connected to said control member, 
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Said control menberto said Operatingposition;automatic 
Seq*ce Controi circuit means for controing operation 
of Said printing machine afteretchingofsaid master;and 
a Second control Switch,electricaly connected to said 
Control circuit means and operativey connected to said 
Pontrol member,for actuating Said controlcircuit means 
1f TeSp0nSe tO mOVenent of Said control member from 
Sa?9peratingpositiontowardsaidinitialposition 
20 An ofset printing machine of the kind including a 

master Cyinder upon whichaplanographic master maybe 
?iounted andablaaketcyinderforreceivinganink image 
from a master mounted on the master Cyinder and for 
transferring?natinkimageto a print-receividg sheet,said 
prnting machine comprising:a main electrica1 drivecir 
*it;a plateetch applicatorforapplyingan etching Solu 
* fo a planographic master mounted on said master 
Cyider,Saidappicatorhayingamanual Cperating hande 
mgyable from aninitia positionto an Operating position; 
a frst control Switch,electricaly conneeted foà? 
sircuit and Operativey connectedtosaid hande,forstart 
*gsaid nachinein response to movement ofsaideon 
trol member to said operating position;a manualy oper 
*ble *fetyswitch,mounted onsaid handleand co?ne?ed 
* Series With Saidfirstcontro? Switch,forpreyentingstart 
ing of Said machine due to accidental displacement of said 
hande to Said Operatingposition;automatic Seqüence Con 
!rol ciregit meansfor controling Operation of said print 
ing machine after etching of said maSter; and a Second 
control SWitch,electricaly connected to said controicf 
9Hitmeansand Operativelyconnectedtosaid COntrol mem 
ber,foractuatingsaidcontrolcircuit meansin responseto 
moyement of Said control member from said Cperating 
Position toward Saidinitialposition. 
21·An ofset printing machine ofthe kind including a 

master cylinder upon which a Planographic master may 
be mounted and a blanket cylinderfor receiving an ink 
*gefronamastermounted on themaster Cylinderand 
for transferring thatinkimageto a print-receivingsheet 
Said printing machine Comprising:a main controi ?? 
moyable beWeen an initial position,at1east one ? 
*iate position,and a final 9perating position; master 
inkingmeans,repelentappicator meanS,blanket cleaner 
means and Sheetfeeder means,al Operatively connected 
to Said main controlshaftforactuationin predetermined 
*Ce *.responseto movement ofsaidshaftfron Said 
?nitial position through saidintermediate position to said 
fnal position;an electricaly actuated conro mechanism 
for *g Said main control shaft betweenthe fore 
Said positions;electrica1control f328hS,COhnected to Said 
*rolmechanism,foractuatingsaidmechanismó I10V6 
Said Shaft and actuate said inking,repelent applicator 
blanket cleaner,andsheetfeeder means in predèr?e? 
sequence to initiate a printing Operation;a counter for 
counjng Print-receivingsheetsfed through Said machine; 
9TCuit means for connectingsaid countertosaid Control 
*eans,to stop said printing machine by actuating Said 
copl *chanism to return said maincontrolsífó 
Saidinialposition;and manua1controf Ineans,including 
a?operating handle connected to said shaft,for ó? 
riding and Superseding said control mechanism,control 
*,and counter to permit fuly manua1confroj by a 
machine operator. 
22,An ofset printingmachine of the Kindincludinga 

*aster Cylnder upon which a planographic master may 
be mounted and a blanket cylinder for receiving an ink 
image fron a master mounted on themaster Cyinderand 
for transferring thatinkimageto a print-receivingsheet, 
Said printing machine Comprising:a main controishaft 
moyable betWeen an initial position,at least one ie? 
*iate Position,and a final operating Position; master 
inking means,repelent applicator Ineans,blanket cleaner 
IneanS,and Sheet feeder means including a systernsfeed 
Sheet Storage magazine,aH Operatively connected to said 
main control shaft for actuation in predetermined 
Sequence in reSponse to movement of said shaft from 
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said initial position through said intermediate position to 
said final position;anelectrically actuated control mech 
anism for moving Said main control Shaft between the 
aforesaid positions:electrical control means,connected 
to said control mechanism,for actuating Said mechanism 
to move said shaft and actuate Said inking,repellent ap 
plicator,blanket cleaner,and Sheet feeder means in pre 
determined Sequence to initiate a printing operation;a 
sensing device for Sensing the absence of Sheets in Said 
systems storage magazine; circuit means for connecting 
said Sensing device to said control means to Stop Said 
printing machine by actuating Said control mechanism 
to return said main control shaft to said initial position; 
and manual control means,including operating handle 
connected to said Shaft,for overriding and Superseding 
said controlmechanism,Sensing device,and control meanS 
to permit fully manual control by a machine operator. 

23. An ofset printing machine of the kind including a 
master cylinder upon which a planographic master may 
be mounted and a blanket cylinder for receiving an ink 
image from a master mounted on the master cylinder and 
fortransferring thatinkimage to a print-receivingsheet, 
said printing machine comprising:a main control shaf, 
movable between an initial position,at least one inter 
mediate position,and a final operating position;master 
inking means,repellent applicator means,blanket cleaner 
means,and sheet feeder means including a Systems feed 
sheet storage magazine,al operatively connected to Said 
main control shaft for actuation in predetermined 
sequence in response to movement of Said Shaft from 
saidinitialpositionthrough Saidintermediate position to 
saidfinal position;an electricaly actuated control mech 
anism for moving said main control Shaft betWeen the 
aforesaid positions;electrical control means,connected 
to said control mechanism,for actuating Said mechanism 
to move said shaft and actuate said inking,repellent ap 
plicator,blanket cleaner,and sheet feeder means in pre 
determined sequence to initiate a printing operation;a 
counter for counting print-receiving sheets fed through 
said machine;first circuit means for connecting Said 
counter to said control means to stop Said printing ma 
chine by actuatingsaid control mechanism to return Said 
main control shaft to Said initial position;a Sensing de 
vice for sensing the absence of sheets in said Systems 
storage magazine;second circuit means for connecting 
said sensing device to Said control means to stop Said 
printingmachine by actuating Said control mechanism to 
returnsaid main controlshaft to saidinitial position;and 
switching means,incorporated in Said first and Second 
circuit means,for conditioning Said printing machine for 
eithercounterstop orSystemsfeed Stop. 
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24. An ofset printing machine of the kind including a 
master cylinder upon which a planographic master may 
be mounted and a blanket cylinder for receiving an ink 
image from a master mounted on the master cylinder and 
for transferring that inkimage to a print-receiving Sheet, 
Said printing machine comprising:a main control shaft, 
moyable between an initial position,at least one inter 
mediate position,and a final operating position; master 
inking means,repelent applicator means,blanket cleaner 
means,and sheet feeder meansincluding a systems feed 
Sheet Storage magazine,and a main sheet feed storage 
magazine,al operatively connected to Said main control 
shaft for actuation in predetermined Sequence in reSponse 
to movement of Said Shaft from Said initial position 
through Said intermediate position to Said final position; 
an electricaly actuated control mechanism for moving 
Said main control Shaft between the aforesaid positions; 
electrical controi means,connected to said control mech 
anism,for actuating Said mechanism to move Said Shaft 
and actuate Said inking,repellent applicator,blanket 
cleaner,and Sheet feeder means in predetermined Se 
quence to initiate a printing operation; a counter for 
counting print-receiving sheets fed through said machine; 
a Sensing device for Sensing the abSence of Sheets in Said 
Systems Storage magazine;first circuit means for con 
necting Said Sensing device and Said counter to Said con 
trol means to stop Said printing machine by actuating 
said control mechanism to return Said main control shaft 
to Said initial position upon feeding of a given member 
of sheets from Said main storage magazine:Second circuit 
means for connecting Said Sensing device to said control 
means Substantiallyindependentiy of Said counterto stop 
said printing machine by actuating Said control mech 
anism to return Said main control Shaft to Said initial 
position upon emptying of Said Systems Storage magazine; 
and SWitching means,incorporatedin Said firStand Second 
circuit means,for conditioning Said printing machine for 
either counterstop or Systemsfeed Stop. 
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