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5 Claims. (Cl. 10-283) 
This invention comprises improvements in printing 

machines or presses, rotary or other, and in particular 
flat-bed presses, having a cylinder mounted for displace 
ment to bring it periodically to an impression position 
for the printing operation. 
The invention is characterised by the provision of hy 

draulic means for moving the cylinder to its impression 
position. 

In a convenient arrangement, the hydraulic operating 
means comprises a pump supplying hydraulic fluid under 
pressure under control of an automatic valve operated 
in timed relation with the press for delivering pressure 
fluid periodically to hydraulic jacks acting on the cylinder 
so as to move it to the impression position at the appro 
priate time in the machine cycle. 
The pump, of fixed displacement type, is driven at a 

speed related to press speed so that the pull-down always 
occupies the same fraction of the machine cycle. Thus 
interference with paper feeding arrangements over the 
full range of press speeds is prevented. 
A manually-operated control valve and a pressure 

gauge in the hydraulic circuit permit an accurate control 
over the pressure supply to the jacks and thereby the 
pressure applied by the cylinder during the impression 
stroke. 
Means are preferably provided in the hydraulic system 

for cushioning return movement of the cylinder to its 
“off” impression position. 
One form of invention will now be described by way 

of example with reference to the accompanying drawings. 
FIG. 1 is a fragmentary side elevation of a two-revolu 

tion flat-bed press showing the impression cylinder and 
the manner in which it is mounted; 

FIG. 2 is a diagrammatic view of the complete hy 
draulic system which characterizes the present invention; 

FIG. 3 is a longitudinal section taken through the auto 
matic valve forming part of the hydraulic system; and 
FIG. 4 is a side elevation of the mechanism employed 

for operating the automatic hydraulic valve in timed 
sequence with the press. 
The impression cylinder of the press (FIG. 1) has 

each shaft end 2 supported in the normal way in a bearing 
box 3 mounted in a guide 4 on the machine frame 5 for 
up-and-down movement. The box 3 is carried on the 
upper ends of pulldown rods. 6. Compression springs 7 
resiliently hold the cylinder in a raised or “off” impression 
position. At their lower ends each pair of rods is spanned 
by a bearer block 8 adjustable in height on the rods by 
means of nuts 9. 

In a round opening within the frame 5 is fitted a cylin 
drical block 18 bored to act as a cylinder of an hydraulic 
jack 10 (FIG. 2). The ram 19 of the jack extends down 
wardly on to the adjacent bearer at the lower ends of the 
pull-down rods. 
As shown in FIG. 2 of the drawings, the two jacks 10 

are actuated by a pump unit which is driven contin 
uously from the press shaft and receives an oil supply 
from a tank 12. The pump unit is of the fixed displace 
ment type. The pump is by-passed by two valves 13, 14. 
The valve 13 is a relief-valve having a manual adjust 
ment 5 for controlling the hydraulic pressure and thereby 
the impression load produced by the rams. The other 

0. 

5 

20 

25 

30 

35 

40 

50 

55 

60 

65 

70 

2 
valve 14 is a main control valve which is mechanically 
(or electro-magnetically) operated from the press by a 
suitable control. The other valve 14 is a main control 
valve which is mechanically (or electromagnetically) 
operated in timed sequence with the press to produce 
operative strokes of the rams during the impression stroke 
in the machine cycle. The valve 14 may be of the com 
mon on-off variety as shown in FIG. 3, comprising a 
cylindrical casing 14a and a valve plunger 14b slidable 
therein, the full lines showing the valve plunger in its 
closed position, and the dotted lines showing it in its open 
position. In consequence, the rams 19 are urged down 
wardly against the bearer blocks 8 so as to pull down the 
cylinder to its “on” impression position. 

It will be seen from the drawings that the supply pipes 
16 lead to ports 25 in the sides of the cylinders, whereas 
the pipes 17 extend from ports 26 in the tops of the 
cylinders. The operation of opening the valve 14 permits 
the oil to be exhausted from the jack cylinders 18 and 
returned via the pipes 16, 17 to the reservoir 12. This 
arrangement is to provide an hydraulic cushion for each 
ram at the terminal part of its upward return stroke. 
When the side ports 25 are shrouded by the upwardly 
moving rams, the oil is then exhausted through the top 
ports only, and return of the oil to the system is restricted 
by a needle-valve 20 by-passing a non-return valve 21 
in the piping 17. The flow of oil through the needle 
valve 28, and thereby the cushioning effect on the rams, 
is adjusted by a manual control on the needle-valve. 
A pressure gauge 22 in the hydraulic circuit permits the 

load pressure of the cylinder on impression readily to be 
ascertained. In order to reduce oscillation of the gauge 
needle during the operation of the press through periodic 
changes in oil pressure, the piping to the gauge incor 
porates a non-return valve 23 in parallel with a needle 
valve 24 for restricting the oil flow. 
A suitable mechanism for operating the valve 14 in 

timed sequence wtih the press is shown in FIG. 4, com 
prising a rotary shaft 29 operated from or in synchronism 
with the press drive and having fixed thereto a cam 30 
with a circular portion 31 and a circular portion 32 of 
greater diameter than the portion 31. Tracking on the 
cam 30 is a cam follower 33 carried on an arm 34 piv 
otally mounted at 35 on the valve base or support 41. 
The arm 34 also carries a second roller 36 which is en 
gaged by a stem portion 37 projecting from the adjacent 
end of the valve plunger 4b, which latter is urged con 
stantly toward the left by a spring 38, surrounding a stem 
portion 39 at the opposite end of the valve plunger, so as 
thereby to maintain the follower 33 in constant contact 
with the cam 30. 
When the press is off-impression, the cam follower 33 

rides on the raised circular portion 32 of the cam 30 (as 
shown in FIG. 4) and thus maintains the valve plunger 
4a in its open position (as indicated by the dotted lines 

in FIG. 3). When the press is on-impression, the cam 
follower rides on the depressed circular portion 31 of the 
cam 30 and thus allows the valve plunger to occupy its 
closed position (as indicated by the full lines in FIG. 3) 
under the influence of the spring 38. Of course the 
movements of the valve plunger to one position or the 
other are effected by the sloping surfaces 39 which join 
the two circular portions 31 and 32. As well understood 
in the art, in a two-revolution flat-bed press, the printing 
operation is performed during the first revolution of the 
impression cylinder 1 or during the first half of the ma 
chine cycle, while the return of the printing form to its 
starting position is performed during the second revolu 
tion of the impression cylinder or during the second half 
of the machine cycle. In its second revolution, the im 
pression cylinder delivers the printed sheet to the cus 
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tomary transfer devices. Hence it can be seen that the 
automatic hydraulic valve 4 is operated in timed se 
quence with the press during each printing cycle for, first, 
delivering pressure fluid to the hydraulic jack unit so as 
to move the impression cylinder to its on position for 
the printing operation during its first revolution and, then, 
exhausting the pressure fluid from the hydraulic jack . 
unit so as to cause the impression cylinder to be moved 
by the lifting springs 7 to its off position after the print 
ing operation and during its second revolution. 

Such an hydraulic operation of the impression cylinder 
affords various advantages over the normal mechanical 
operation. Among the advantages are: there is equality 
of printing pressure on both sides of the press; the hy 
draulic cushioning afforded by the relief valve 13 is a 
protection against breakages arising through objects left 
on the type bed or bearer; there is a very simple control 
available at all times even during printing for removing 
or adjusting the pressure on impression; and the impres 
sion pressure can be checked at all times from the gauge. 

I claim: 
1. A two-revolution flat-bed printing press comprising, 

in combination, an impression cylinder mounted in a 
stationary support and movable alternately into and out 
of impression contact with the bed during a complete 
machine cycle, spring means for effecting the movement 
of the cylinder out of impression contact with the bed, 
a one-way acting hydraulic jack unit for effecting the 
movement of the cylinder into impression contact with 
the bed against the force of the spring means, said unit 
comprising a stationary cylinder having a constantly open 
port for the admission and exhaust of the pressure liquid 
and a ram slidably mounted in the cylinder and oper 
atively connected to the impression cylinder, a hydraulic 
pressure line in permanent open communication with said 
cylinder port, a liquid reservoir, a continuously operating 
power driven pump for supplying liquid under pressure 
to said pressure line, a by-pass from the pressure line to 
the reservoir, a valve located in said by-pass and movable 
alternately to open and closed position, and automatic 
means for operating said by-pass valve in timed sequence 
with the press during each machine cycle for, first, clos 
ing said valve to admit pressure liquid to the jack cylinder 
for moving the impression cylinder into impression con 
tact with the bed during its first revolution for the print 
ing operation and, then, opening said valve to permit the 
pressure liquid to be exhausted from the jack cylinder 
under the influence of the aforesaid spring means for 
causing the impression cylinder to move out of impression 
contact with the bed during its second revolution follow 
ing the printing operation. 

2. A two-revolution flat-bed printing press as claimed 
in claim 1, wherein the jack cylinder is formed with a 
second port in circuit with the hydraulic pressure line for 
the admission and exhaust of the pressure liquid, said 
second port being located in advance of the first men 
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4. 
tioned port in the direction of the return stroke of the 
ram and in such position that said second port will be 
masked by the ram before the completion of its return 
stroke while the first port remains in circuit with the 
hydraulic pressure line, and wherein the hydraulic pres 
sure line is provided between the jack cylinder and the 
aforesaid automatically operated control valve with a 
non-return valve and a constriction valve arranged in 
parallel in the hydraulic circuit so as thereby to restrict 
the rate of exhaust of liquid from the jack cylinder dur 
ing the movement of the impression cylinder out of im 
pression contact with the bed. 

3. A two-revolution flat-bed printing press as claimed 
in claim 1, wherein the hydraulic pressure line is pro 
vided with an adjustable pressure relief valve located 
between the pump and the aforesaid automatically oper 
ated control valve to govern the liquid pressure supplied 
to the hydraulic jack unit and thereby the pressure ap 
plied to the impression cylinder when it is moved into 
impression contact with the bed. 

4. A two-revolution flat-bed printing press as claimed 
in claim 3, including a second by-pass from the hydraulic 
pressure line to the reservoir, and wherein the aforesaid 
pressure relief valve is arranged in said second by-pass 
to permit the return of liquid to the reservoir when the 
pressure exceeds a predetermined value. 

5. A two-revolution flat-bed printing press as claimed 
in claim 1, wherein the hydraulic pressure line is provided 
with a pressure gauge located between the hydraulic jack 
unit and the aforesaid automatically controlled valve, 
said gauge being connected to the pressure line through 
a non-return valve and a constriction valve arranged in 
parallel in the hydraulic circuit so as to reduce oscillation 
of the gauge needle during the operation of the press 
through periodic changes in liquid pressure. 
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