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'2 Claims. (Cl. 10'1—233) 

This invention relates to rotary printing machines, and 
particularly, to machines of this type wherein the printing 
cylinders are adapted to be separated in the event of a 
failure to introduce a sheet to the printing couple in a 
machine cycle. 

In rotary printing machines, whether they be of the 
direct or offset class, ink impressions are transferred to 
a sheet from a printing surface and against an impres 
sion surface in rolling contact. In order that the impres 
sion surface will not unnecessarily gather ink from the 
printing surface and thereby smear or smudge the backs 
of the printing sheets, provision is usually made in such 
machines to separate the printing couple to prevent direct 
contact between the printing and impression surfaces 
when a sheet is not fed in a printing cycle. 
Many di?erent solutions, both electrical and mechan 

ical, have heretofore been proposed to achieve this de 
sired result. These devices have usually employed feeler 
?ngers located in the'vicinity of the sheet feeding mech 
anism to detect the absence of a sheet and trip mechanism 
to effect the separation of the cylinders. 

According to the present invention, the feed rollers 
which advance the sheets to the printing couple serve as 
the detecting means, and, in the absence of a sheet, elec 
trically condition latch mechanism for release, which 
release is subsequently e?ected in proper-timed relation 
in the machine cycle. The use of the feed rollers to 
detect the absence of a sheet makes possible the elimina 
tion of supplementary feeler ?ngers and the mechanical 
linkages and operating parts associated with them. 
The various novel features and operating parts com 

prising the present invention will be more fully set forth 
in the accompanying drawings and the detailed descrip 
tion which follows. 

Referring to the drawings: 
Fig. l is a side elevation of a printing machine equipped 

with the present invention. 
Fig. 2 is a rear elevation of the upper cylinder illustrat— 

ing its manner of support and certain mechanical parts of 
the present invention. 

Fig. 3 is a circuit diagram of the control system. 
The present invention is shown and described in con 

nection with and as applied to a duplicating machine of 
the type disclosed in U. S. Letters Patent to W. W. 
Davidson, No. 2,561,015. The machine comprises gen 
erally a small cylinder 1 arranged above and in tangential 
relation with a large cylinder 2, the latter being twice the 
size of the former. Both cylinders are supported in side 
frames A of the machine. 
The machine is capable of doing both direct and offset 

printing. When used for direct printing, the large cylinder 
2 carries type which prints directly onto sheets passing be 
tween the cylinders, the smaller cylinder, in such case, act 
ing as an impression cylinder against which the paper is 
printed.‘ When used in offset printing, however, the 
small cylinder acts as a blanket, receiving the ink impres 
sions from a plate segment of the larger cylinder and 
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printing directly onto a sheet against a platen segment of 
the large cylinder. 
The sheets are fed to the printing couple from a tray or 

table 3 between guiding side walls 4 onto a main feeding 
surface 5 where they are presented between upper and 
lower feed rollers 6, 7, respectively. The upper feed 
rollers are longitudinally spaced in relation on a driven 
shaft 8 journaled at opposite ends in a pivotal frame or 
cradle 9 mounted in the side frames A. The upper rollers 
6 are preferably made of rubber or other suitable com 
position of good friction characteristics, except as herein 
after mentioned, so that when engaged with a sheet they 
are effective for advancing it. 
The lower or idler feed rollers 7 are arranged on a 

shaft 10, journaled in the side frames A of the machine, 
and are spaced in the same relation as the upper rollers 6. 
The supporting surface or table 5 is provided with suitable 
spaced openings through which the lower rollers project 
to engage the undersides of the sheets. The idler rollers 
7 are preferably made of metal having grooved or 
knurled sheet engaging surfaces. 
The pivotal frame or cradle 9 which supports the upper 

feed rollers 6 is cam operated to carry the said rollers 
toward and into feeding relation with the lower rollers for 
advancing the sheet and then away from the lower rollers 
to‘permit the introduction ofa new sheet in feeding posi 
tion between the upper and lower rollers. The supporting 
shaft 3 carries thereon, spaced between the upper feed 
rollers, a number of downwardly vertically disposed stop 
?ngers 11 which are adapted to engage the leading edges 
of the sheets to properly position them for feeding, even 
though the upper rollers are in the raised position. When 
a sheet has been so positioned between the rollers and 
against the stops, at the proper time in the machine cycle, 
the upper feed rollers are lowered into frictional contact 
with the sheet, and the shaft 8 is driven through a partial 
revolution, which rotation serves both to rotate the stop 
?ngers out of the way and to advance the sheet to the 
moving grippers (not shown). The grippers close on the 
leading edge of the sheet and guide it through the print 
ing couple. As soon as the leading edge of the sheet has 
been advanced to the grippers, the upper feed rollers are 
again raised to inactive position and the paper stops 11 
returned to the downward vertical sheet engaging position. 
The machine, as thus far described, forms no part of 

the present invention, and for a complete understanding 
of its operation, reference may be had to the above cited 
patent. 

Turning now to the present invention, as stated above, 
the upper cylinder 1 is mounted in the side frames A for 
movement toward and away from the large cylinder 2 
under certain conditions. The large cylinder, as usual, 
is supported on a shaft 12 journaled in the side frames A 
of the machine. The upper cylinder 1, however, is ro 
tatably supported on a pivotal shaft 13, which shaft is 
supportedin the frames of the machine by eccentric stub 
shafts 14 at both ends thereof, so that when the shafts 
14 are pivoted in a clockwise direction, as viewed in Fig. 
l, the cylinder 1 will be translated away from the cylinder 
2. As usual, the cylinders are gear driven from suitable 
drive means, and the drive connection is not broken when 
the cylinders are separated. ' 
The cylinder 1 is normally urged to separated position 

by a tension spring 18 attached to one of the frames A 
and acting through a lever 16 and an arm 15. The arm 
15 is af?xed to one of the eccentric shafts 14, and the 
lever 16 is loosely mounted on the same shaft adjacent to 
the arm, and adjustably attached in relation thereto by a 
slot and locking pin connection, the pin being designated 
by the reference numeral 17. The spring 18 is attached 
to the upper end of the lever 16 and tends to rotate the 
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effect the separation of the cylinders, however, a horizon 
tally disposed member 19, having a vertical stop surface 
19a, normally engages the lower end of the lever 16 to 
maintain the cylinders in printing relation._ Incidentally, 
it may be mentioned at this point that, in the preferred 
design, these contacting surfaces meet on a substantially 
vertical plane, however, it is obvious that the contacting 
surfaces may be slightly beveled, in which case they will 
meet at an angle from the vertical. 
The horizontally disposed member 19 is centrally and 

pivotally supported at the lower end of a vertically dis 
posed bracket 20, which bracket is pivotally attached to 
the frame A at its upper end to permit a certain amount 
of horizontal movement to the member 19. The mem 
ber 19 is acted upon at the right end thereof, as viewed 
in Fig. 1, by a relatively light spring 21, urging the stop 
surface 19a in raised position to engage the lower end of 
the lever 16. The member 19 is further acted upon by 
a relatively heavy tension spring 22 which overcomes the 
effect of the spring 18 and not only maintains the upper 
cylinder 1 in proper printing contact with the lower large 
cylinder, but also permits a certain amount of “give” 
when exceptionally thick sheets are introduced between 
the cylinders. 
From the aforegoing description, it is apparent that 

when the member 19 is pivoted in a clockwise direction, 
as viewed in Fig. 1, the stop surface 19a thereof is lowered 
out of the way of the lever 16, and the spring 18 is free 
to effect the movement of the cylinder 1 to separated 
position. In the present preferred embodiment, a sole 
noid 23, mounted to the inside surface of the frame A, 
is adapted, when energized, to urge the member 19 to its 
inoperative releasing position, however, the member 19 is 
restrained until a predetermined point of time in the ma 
chine cycle. Actually, the cylinders can be separated 
at any time after the printing of the previous sheet and 
before ink impressions are transferred from the blanket 
to the platen segment, however, it is believed preferable 
to effect separation either before or after the ink impres 
sions are transferred from the plates to the blanket, or in 
other words, when the blanket is in tangential relation to 
one of the gaps between the plate and platen segments of 
the large cylinder. In the present embodiment, separa 
tion is effected just before the actual printing operation. 
Accordingly, the left end of the member 19 is connected 
to the vertically movable armature 23a of the solenoid. 
To allow some degree of horizontal movement to the 
member 19, the end portion thereof is slotted to accom 
modate the armature. The lower end of the armature is 
provided with a nut or collar 24 to engage the lower 
surface of the member 19, while a cushioning spring 23b 
engages the upper surface of the member. When a miss 
ing sheet is detected in the feeder mechanism, the sole 
noid is energized and an upward releasing force is applied 
to the member 19, however, the frictional resistance be 
tween the contacting surfaces of the member 19 and the 
lever 16 prevents the operation of the solenoid, the oppos 
ing actions of the springs 18 and 22 making for a very 
high frictional resistance. 
At a given point of time in the machine cycle, but before 

printing, the frictional resistance between the contacting 
surfaces of the member 19 and the lever 16 is broken, 
and the solenoid is permitted, if energized, to operate the 
member 19 to release position. For this purpose a 
lever 25, pivotally mounted to the outside surface of the 
frame A, is momentarily operated in a clockwise manner, 
as viewed in Fig. 1, during each cycle of the machine. 
The operation of the lever 25 is controlled at its lower 
end by a cam 26 on the shaft 12. The upper end of the 
lever 25 is provided with a head portion 27 and an ad 
justable screw 27a. The operative end of the screw 27a 
is adapted to momentarily engage the free end of an arm 
28 (see Fig. 2) attached to the very end of the eccentric 
shaft 14, outside the frame A, and the slight rotative move 
ment thereby imparted to the lever 16 separates the con 
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4 
tacting surfaces and permits the member 19 to be pivoted 
to inoperative position, if the solenoid has been previously 
energized. With the stop thus released, the spring 18 
is free to effect the separation of the printing couple in 
the manner above described. Of course, if the solenoid 
has not been energized, the light spring 21 maintains 
the member 19 in operative position, preventing separa 
tion of the printing couple. 
The solenoid 23 is energized to bring about the separa 

tion of the printing cylinders during each cycle of the 
machine that the feed rollers 6, 7 fail to detect a sheet 
in position for feeding. A circuit is established to the 
solenoid whenever the upper rollers are lowered into 
feeding relation with the lower idler rollers and make 
direct contact with each other instead of an interposed 
sheet. To permit the establishment of a circuit, one of 
the centrally located upper feed rollers is‘ covered with 
a thin metal conducting strip 6a (see Figs. 1 and 3) and 
the lower metal rollers are grounded. The operating 
circuit is best described by reference to Fig. 3. A main 
voltage supply of 110 volts A. C. is imposed on the pri 
mary of a transformer T when a main control switch 31 
is closed. The metal strip 611 of the upper feed roller 
is connected to the secondary of the transformer by means 
of a contact leaf spring 30. When electrical contact is 
made between the upper and lower feed rollers, a circuit 
is completed in the secondary of the transformer through 
a protective fuse 32 and the solenoid 23 to ground. 
The closing of the main switch 31 completes a circuit 

to a pilot light 34 which indicates that the circuit associ 
ated with the solenoid 23 is in readiness for operation. 
To complete the circuit to the drive motor 33 of the 
machine, it is necessary that a switch 35 in series with the 
motor also be closed. 

If the printing couple has been separated for failure 
to feed a sheet thereto, as soon as the upper feed rollers 
are raised in the normal course, the circuit to the solenoid 
23 is broken and the pivotal member 19 is left to the 
return influence of the spring 21. Because the lever 16 
is still in its extreme clockwise position, the stop surface 
19a is unable, as yet, to re-engage the lever, however, the 
lever 25 is again actuated before the next succeeding 
printing operation and, acts not only to rotate the shaft 
14 to return the cylinder 1 to printing relation, but to 
rotate the lever 16 in position to be re-engaged by the 
stop 19a. Of course, in the event of a failure to feed 
the succeeding sheet, the operation of the solenoid will 
prevent the return movement of the member 19 to opera 
tive position. 
The invention has been shown and described in pre 

ferred form only, and by way of example, but obviously 
many variations and modi?cations may be made therein 
and in its mode of application without departing from the 
spirit of the invention. For example, a more powerful 
solenoid could be used to effect immediate separation of 
the printing couple, if desired. It is to be understood, 
therefore, that the invention is not to be limited to any 
speci?c form or embodiment, or in any other respect, 
except in so far as such limitations are speci?ed in the 
appended claims. 
Having described the invention, the following claims 

are made: 
1. In a printing machine having at least two cylinders 

between which successive sheets are introduced to receive 
ink impressions and wherein the cylinders are separated 
upon the failure of a sheet to be introduced, the com 
bination of an eccentric support for one of said cylinders, 
a latch means associated therewith, ?rst spring means 
connected to said latch means and acting thereon to pivot 
said means in one direction and thereby separate the 
cylinders, a latching member which engages said latch 
means, second spring means connected to said latching 
member and acting thereon to move said member into 
latching engagement with said latch means wherein said 
member and said latch means are in frictional contact, 
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said second spring means being of sufficient strength to 
cause said latching member to pivot said latch means in 
a direction opposite to that caused by said ?rst spring 
means and thereby bring the cylinders into printing rela 
tionship, means for detecting when a sheet is not fed to 
be printed, a solenoid operable responsive to said detect 
ing means for urging said latching member to a non 
latching position, a cam rotatable in timed relation to 
the rotation of said cylinders, a lever operated by said 
cam to pivot the latch means ?rst in one direction and 
then in the other direction, the latter movement being 
effected by said ?rst spring means, and means for arrest 
ing the movement of said latching member due to said 
second spring means during the lever actuated pivoting 
of said latch means to momentarily break the frictional 
contact between said latching member and said latch 
means whereupon, if a sheet is not fed, the latching 
member is moved to a non-latching position under the 
control of the aforesaid solenoid and the ?rst spring means 
is rendered e?ective to separate the cylinders. 

10 

15 

20 

6 
2. A combination according to claim 1 including addi 

tional spring means for moving said latching member back 
to a latching position when the latch means is subse 
quently pivoted by the cam controlled lever whereby the 
cylinders are brought into printing relationship for print 
ing subsequently fed sheets. 
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