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This invention relates to printing presses, and
more particularly to an hydraulic mechanism for
controlling the printing pressure in the press,
and also for raising and lowering the impression
roller.

The invention is shown applied to rotogravure
printing presses, especially of the multiple unit
or multi-color type.  The web being -printed -is
passed between a printing cylinder or drum which
is usually beneath the web-and runs in a bath
or fountain of ink, and an impression roller
which is usually above the web and squeezes the
web against the printing cylinder or drum. (In
the. following specification the term “drum” is
preferred for the printing cylinder, in order to
distinguish from the hydraulic cylinders herein-
after referred to.)

It is not new to employ hydraulic cylinders and
pistons to raise and lower the impression roller.

The printing pressure has been controlled by

positively arresting downward movement of the
impression roller bearings by suitable adjusting
means, usually stop screws beneath the bearings.
With this arrangement the pressure depends upon
the flattening of the bottom part of the periphery
of the yieldable impression roller, which is usually
made of rubber or equivalent material. Such an
adjustment has proved neither convenient nor
satisfactory, and has been particularly trouble-
some when dealing with a web such as glassine
or cellophane which should be printed under a
very light pressure, for in such case the adjust-
ment of the stop screws is most critical and diffi-
cult. Paper may be printed at a pressure of,
say, 100 to 400 1bs. per linear inch, and paper
board at a pressure of, say, 250 to 450 lbs. per
linear inch, but a glossy web, such as cellophane
(regenerated cellulose) or glassine is best printed
at a very light pressure of, say, 10 to 60 Ibs. per
linear inch. With positive stop screws it is diffi-
eult to adjust the pressure to. a value less than
100 Ibs. per linear inch. Moreover, there is no
convenient way to indicate the pressure being
applied to the web, and the adjustment is a pains-
taking and wasteful matter of trial and error.
The primary object of the present invention is
to overcome the foregoing difficulty, and to pro-
vide a printing pressure ranging all the way down
to zero pressure or so-called “kiss contact,” and
all the way up to a desired maximum pressure.
For this- purpose. a counterbalance pressure is
applied beneath the- pistons to counteract or
more than counteract the dead weight of the
impression roller-and its bearings. and associated
mechanism.

The- pressure  which is applied to !
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the top of the pistons is so adjusted that the dif-
ferential or net force applied to the impression
roller provides the desired printing pressure per
linear inch. It is evident that with this arrange-
ment the printing pressure may be reduced to a
very low value, and that even such low value, say
10 1bs. per linear inch, may be accurately regu-
lated and maintained.

Moreover, in accordance with a further feature
and object of the invention, a pressure gauge is
connected to the top of the cylinder, and it is so
arranged that it may be set at zero even though
under some pressure, the zero setting being used
for a kiss contact at the impression roller. The
seale on the pressure gauge then may be used
by the operator as a guide in quickly adjusting
the printing pressure to & change in the nature
of the web being printed, and also as a guide
during any-subsequent trial and error changes
of a minor degree for obtaining optimum printing
results.

In accordance with further features and- ob-
jects of the invention, the bottom and top of the
cylinder are supplied with pressure fluid from a
common source capable of supplying a pressure
somewhat greater than that needed as a max-
imum for-the top of the cylinder, and a suitable
fixed adjustable means is provided to regulate
the counterbalance pressure supplied to the bot-
tom ‘of the cylinder, and.another suitable fixed
adjustable means is employed to regulate the
pressure supplied to the top of the cylinder, inde-
pendently of the-pressure supplied to. the botiom
of the cylinder.

As so far described, the downward movement
of the roller from an elevated position would be
rather slow, and a further object of the invention
is to provide a rapid movement of the roller from

-its- raised position downward to the: printing

drum. This is done by releasing all pressure at
the bottom of the cylinder during downward
movement, and applying the counterbalance
pressure at or near the end of the downward
movement, and preferably in response to contact
between the roller and: drum.

A further object is to. provide rapid upward
movement of the roller, and for-this purpose-the
pressure is released from-the fop of the. piston,
and the pressure applied to. the bottom of the
piston may be supplied directly from the source
without: passing through the pressure.adjusting
means previously referred to.

Still- another object is to conserve hydraulic
power and to further speed up the movement of
the impression roller. For this purpose two pres-
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sure sources may bhe used, one a low pressure
source, and the other a high pressure source, the
former being used for raising or lowering the
roller, and the latter being used after the roller
is in contact with the drum. Such sources may
be provided in the form of a combination high
and low pressure double pump and valve. Such
double pumps have a large volume low pressure
impeller, and a low volume high pressure impeller,
together with a built-in valve which cuts off the
low pressure supply and continies the high pres-
sure supply when a back pressure is built up ex-
ceeding the low pressure.

10

A further object of the invention is to prov1de

for remote control of the raising and lowering
of the impression roller, and for this purpose a
main four-way valve is connected to the top and
hottom of the cylinder, and is preferably of the
solenoid type so that at any desired point, prefer-
.ably.including points at each side of the printing
unit itself, a pair of pushbuttons may be pro-
.vided, one for raising and the other for lowering
the roller.

15

20

Still another obJect is to apply the invention .

to multi-color presses having a series of printing
units. For.economy, and also for the convenience
of simultaneous control of 2ll of the units, the
pump. and nearly.all of the valve mechanism is
.employed in common for all of the printing units.
Control buttons are located on each unit, and are
connected in common to the solenoid operated
four-way valve. Thus an operator at any unit
may instantly raise or lower all of the rollers.
. ‘However, the means for regulating the printing
pressure of the unit, typically a pressure reduc-
‘ing valve leading to the top of the cylinder, is
preferably provided individually for each of the
‘units, because slight differences in printing pres-
sure may prove desirable for the different colors
being printed.
. To accomplish the foregoing general objects,
.and other more specific objects which will here-
‘inafter appear, my invention resides in the print-
ing press elements and hydraulic gear elements

and their relation one to another as are herein- -

“after more particularly described in the specifica-
_tion The specification is accompanied by draw-
ings in which '
- F1g 1 is.a pipe diagram showing one preferred
form of my invention;

Figs. 2 and 3 are schematic sections through a
“known commercially available form of combina-
tion high and low pressure double pump and valve
.which may be employed as a part of the inven-
tion;

Fig. 4 is a side elevation of a multi-color roto-
gravure printing press embodying features of the
‘invention;
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Fig. 5 illustrates the remote pushbutton control .

“for the hydraulic mechanism;

Fig. 6 is a schematic wirmg diagram for the
‘remote control wiring; and

Figs. 7, 8 and 9 are pipe diagrams explanatorv

of the operation of the invention during lowering .

of the roller, during printing, and during raising
~of the roller, respectively.
Referring to the drawing, and more particularly
“to Fig. 4, the invention is shown applied to a
multi-color rotogravure printing press compris-
~ing a wind-off mechanism {2 supporting a web
roll {4 and feeding the paper to printing units
16, 18, 20 and 22 from which the web is wound
.up on a reel 24. Referring to the printing unit
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"16 as typical, the printing cylinder or drum is. -
‘75 preferably a solenoid operated four-way valve.

shown at 26, and the web is fed around guide

"same.

4
rollers 28, 30 and 32 to an impression roller 34.
The web is then fed to a dryer 36 by means of
guide rollers 38, 40, 42 and 44, and then goes
to the next unit. To avoid changing the length
or position of the web, the guide rollers 32 and
38 are preferably raised and lowered in unison
with the impression roller 34. The impression
roller 34 is raised and lowered by hydraulic
mechanism schematically indicated at 46. It will
be understood that in the particular printing
units here shown, any reference to the hydraulic

“cylinder 46 raising or lowering the impression

roller is to be understood as meaning the raising
or lowering of the combination of rollers 32, 34
and 38.

The printing unit has a pushbutton panel 48
(Fig. 4) more clearly shown in Fig. 5, the said
panel having two buttons 50 and 52 appropriately
marked to indicate raising or lowering of the im-
pression roller. All of the printing units 16, (8
20 and 22 are preferably alike insofar as the pres-
ent invention is concerned, and it will be under-
stood that each has a pushbutton panel as de-
scribed. In fact, one may be provided on each
side of the press. However, in the particular ar-
rangement here shown, the pushbutton panel is
a remote control for all of the printing units,
and pressure on the up button or down button
will raise or lower all of the impression rollers
which are in use. (It is possible to permanently

‘cut out any desired number of the printing units

when fewer colors are to be printed.)

~ Referring now to Fig. 1 of the drawing, the
hydraulic cylinders (there are two, one for each
end of the impression roller) are shown at 46,
these being secured to the walls 54 of the press.
The pistons 56 have piston rods 58 which extend
downwardly to the bearings of the impression
roller (and its associated guide rollers when, as
is here the case, some of the guide rollers are
moved in unison with the impression roller). A

‘suitable valve mechanism 60 is provided to apply
pressure fluid from a source 62 to either the top

or bottom of the cylinder in order to lower or
raise the roller. An additional valve means 64
is provided to supply pressure fluid to the bottom
of the cylinder through piping independent of

‘the valve means 60, thereby counteracting the

dead weight of the impression roller and asso-
ciated mechanism, such as the hydraulic pistons,
rods, bearings and movable guide rollers, etc.

‘There is also a fixed adjustable means, in this
‘case a pressure reducing valve 66, to adjust the

pressure supplied to the top of the cylinders 46
in order to obtain a desired net differential force
or printing pressure.

From another viewpoint it may be said that
the main valve means 60 releases the pressure
at the bottom of the cylinder during lowering
of the impression roller in order to obtain rapid
lowering of the roller, while the additional means
64, which is a counterbalance or sequence valve,
applies pressure to the bottom of the cylinder at
or near the end of the downward movement of
the roller.

The source 62 is in reality two sources, one
at low pressure, and the other at high pressure.

It is preferably a combination high and low

pressure pump or double pump with a built-in
valve to cut off the large volume low pressure
supply when back pressure builds up against the
The pump inlet from the tank is shown
at 14.

The main valve 60 previously referred to is
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Its inlet from pump 62 is the pipe 68; and its:ex~
‘haust or drain outlet is shown by pipe 10-leading
back to a tank 72. During lowering of the im-
pression roller, fluid is led by valve 69 to pipes
16, 18 and 89-and so to the top of the eylinder.
Fluid is exhausted from the bottom of the. cylin-
der :through pipes 82, 84; 86 and:88 to valve 60
and thence through pipe T0 to tank 72.. During
raising of the roller, pressure fluid is guided. by
valve 68 to pipes 88, 26, 84 and 82 to the bottom
of the cylinder, while the top of the cylinder -is
released through pipes 80, 88, check valve 92,
pipe 94, pipes 18 and.76 to valve 69 and thence
through drain pipe 78 to tank 72.

When the impression roller has. been- lowered
into-contact with the printing drum, back pres-
sure builds up, and pump 62 changes from low
pressure to high pressure. "The high pressure is
:supplied not only 40 main valve 60 through pipe
68, and so to the top of the cylinder, but also
through a pipe 26 to a flow control valve 88 and
a check valve {86 and thence through pipe 192,
counterbalance and sequence valve 64, pipes- 86,
84 and 82, to the bottom of the cylinder. The
.pressure thus applied to the bottom of the cylin-
.der is limited to a desired amount, and this is
preferably done by means of .a pressure relief
valve 184 which permits some of the fluid passed
by the flow control valve 98 to bleed hack to
the -tank through pipes (88, 88, four-way valve
68, drain pipe 78 and thence to tank 72.

The pump &2 has a low pressure outlet con-
nected through pipe 198 to the counterbalance
and sequence valve B4, Pipe 198 receives only
low pressure, and when the pump changes to
high pressure, pipe 188 receives nothing. During
downward movement of the impression. roller
the low pressure through -pipe (08 keeps the
valve 64 open in such a direction as to connect
pipes 85-and 88. However, when back pressure
builds up and the pump 62 begins to deliver high
_pressure, the counferbalance and sequence valve
64 is shifted in such a direction as to connect
pipe {02 with pipe 8%, the pipe 88 being discon-
nected from pipe 86 and thereby terminating re-
lease or free drainage from the- bottom of the
cylinder to the tank 72.

The pressure relief valve 184 is so adjusted
relative to the flow. permitted- by the flow con-
trol valve 92 as to provide.a desired upward or
counterbalarce pressure at the bottom of - the
cylinder, The pressure gauge {10 may be added
temporarily during servicing of the apparatus
to determine the pressure supplied to the bottom
of the cylinder. The pressure gauge 112 reads
the high pressure from the pump 62, and this too
is adjusted to keep. it at some value reasonably
close to the maximum pressure needed at the top
of the cylinder. The actual pressure supplied
to the top of the cylinder is adjusted by the
pressure reducing valve $6 previously referred
to, and any overflow or drainage from the -pres-
sure reducing valve is led by means of pipes (14
and 118 to the tank 72. The pressure gauge 118
is left permanently with the apparatus; and may
be used as a measure of the printing pressure.
To do this the gauge is set at zero when: the im-
-pression roller just touches the printing drum,
or, in other words, at kiss contaet; which; as a
‘practical matter, may be determined by placing
a strip of cellophane between the roller and
drum and regulating the pressure until the cel-
‘lophane is frictionally restrained yet can be
pulled through the rollers.

Multiple  printing units are controlled from
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6
the same pump and:valve arrangement-so-far
-described, this being: represented in Fig. 1 by
the cylinders 46* connected to the main pipes 18
and 84 previously referred to by means of pres-
sure reducing valve €5, check valve 92’ and pipes
827, 807, 90’, 94’. The use.of individual pressure
reducing valves 66 .and 66*, etc. makes: it possible
to independently adjust the printing: pressure ‘at
the different printing units, as- nmmated by the
individual gauges 148; 118’, ete.

The particular pump 62 here shown is manu-
factured by Vickers, Inc., of Detroit,  Michigan,
and is their unit No. VCH-109-ED-3DB:. 'The
-operating principle of the double pump and com-
bination valve unit is shown in Figs. 2 and 3 of
the drawing. ‘There is a small volume high pres-
stre pump 120 and a large volume low pressure
pump-122. - These have 2 cominon inlet 124. - The
high pressure pump 128 is continuously connected
to.an ouflet 126. The low pressure pump ‘122 is
‘connected to the same outlet 126 through a.check
valve 128. The pump further comprises a pres-
sure actuated unloading valve schematically in-
dicated at 138, an overload relief valve schemati-
cally indicated at 132, and a’ contrdl chamber
schematically: indicated at 134. In Fig. 2 the
pump is operating at-low préssure, and the: large
output of pump 122; say. 14 gals. per minute; is
joined with: the small output, say 1 gal. per min=
ute, from the pumyp 124, the combined flow being
delivered at the outlet 126.. The unloading valve
130 may be externally adjusted to open' if the
back pressure in control chamber 134 rises to a
‘pre~determined- value. When the pressure in the
control chamber 134 is less than the adjustment,
the oil flow is combined in-outlet (26: thé cheek
valve . 128 being opened and the overload relief
valve 132 being inoperdtive.: Some low pressure
fluid flows through pipe 108. . :

As fthe back pressure:rises until the pressure
in control chamber 134 exceeds the adjustment
of -the unloading valve 130, the unloading valve
opens and permits-all of the oil ‘delivered by the
large pump 122 to flow freely back to the tank
or reservoir-without any resistance and without
consuming power.” The' condition -is illustrated
in Fig.'3 of the drawing: In effect, there is'a con-
nection within the pump back to its inlet. The

"check valve 128 closes and the small volume pump

120 continues to supply fluid under. high pres-
sures. to the outlet 126.  The high pressure may
itself - be controlled by the: overload: relief valve
:gg No low pressure fluid. ﬁows through pipe

The. four-way valve 60 might be mechanically
operated, but it is convenient to provide remote
control, and this in-turn is most convemently
done by electrical means.. The valve is’ accord-
ingly-a solenoid operated-valve, and in the partic-
ular case here shown, it is-manufactured by
Vickers, Inc., of Detroit, Michigan, it being their
solenoid operated four-way valve No. CK~2632-
NA-=220-AC-SC. Ifis believed unnecessary to ex-
plain. the -internal construction of .o four-way
valve, and'many types are knownand available on
the market. In Fig. 1 it will be undeérstood that

the valve itself-is-contained-in the central por-

‘tion, the end portions. 148 and 142 representing
the solenoids which shift the valve toward ‘the
right or the left. The electrical eontrol of such
a valve is quite simple, it being shown at Pig. 6,

:in-which the circuit to solenoid 149 may be closed

by means. of 2 rYeniote pushbutton 59, while the

-circuit to the-solenoid 142 ' may be closed by means
-0of a eompanion pushbutton 52. There is a comx~
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‘mon power supply, as
solenoid operated valve at additional remote con-
trol points, it is merely necessary to extend wires
as shown at (48, running, for example, along the
press from printing unit to printing unit, and to
connect additional up and down pushbutton
panels at desired points, as indicated at (44 and
46 in Fig. 6.

The flow control valve 98 may be of any con-
ventional type. That here shown is a Vickers,
Inc., FX-190-D flow control valve.: 'The check
valves 92 and 100 may be conventional, one com-
mercially available type being made by Watson-~
Stillman, and another commercially available
type being made by Vickers, Inc., the latter being
their No. C-805 check valve. Check valve 92 is
faced to permit downward flow, and the check
valve 100 is faced to permit upward flow, as
viewed in the drawing.

The pressure relief valve {04 may be conven-
tional, that here shown being a Vickers CR-171-B
relief valve.

The pressure reducing valve 66 may be con-
ventional, the particular one here shown being
8 Vickers X-106-DK.

A shut-off valve 152 may be provided beneath
the pressure reducing valve 66. This may be
closed when it is desired to cut a printing unit out
of operation, and also on occasion during servic-
ing and adjusting operations. Release can still
take place through check valve 92, hence the
roller can be urged upward, but not downward.

The counterbalance and sequence valve 64 is
in this case made by Vickers, Inc., it being their
series RC-106-2-4 valve. Other known valves
may be used, the important thing being that the
‘valve be able to connect pipe 86 to either the pipe
88 or the pipe 102, and that it be responsive to a
. change in pressure. In the present case the ap-
plication of low pressure through the pipe 108
holds the valve in that direction which connects
pipe 86 to pipe 88. However, when the valve ac-
tion of the pump itself bypasses the low pres-
sure supply so that no further low pressure fluid

is delivered to pipe 108, and instead the low pres- =

sure fluid is released directly back to the tank 12
or to the pump inlet, the valve 64 shifts in such
& manner as to connect the pipe 86 to the pipe (02
instead of to the pipe 88, whereupon the bottom
of the hydraulic cylinder, instead of draining into
‘the tank, is supplied with pressure fluid, the pre-
cise pressure of which has been determined by the
adjustment of the pressure relief valve 104.

The three main stages of operation of the ap-

‘paratus shown will be clear from inspection and

comparison of Figs. 7, 8 and 9 of the drawing. In
these figures the active pipes have been shown
in heavier lines in order to simplify the drawings
and the explanation. Referring to Fig. 7, it will

be seen that the piston 56 is being forced down-~ <

wardly by low pressure fluid supplied from pump
62 through valve 60, pipes 76 and 18, pressure
-reducing valve 66, and pipe 80, to the top of the
‘cylinder 46. The bottom of the cyhnder drains

freely through pipes 82, 84, 86 and 88, valve 60, -

and pipe T0. Low pressure fluid also presses
through pipe 108 to the counterbalance and se-
quence valve 64, thus holding pipe 86 connected
to pipe 88.

" When the piston has come to the bottom of its
stroke, or, in other words, when the roller con-
tacts the printing drum, the situation becomes
that illustrated in Fig. 8. Back pressure builds
up and the low pressure pump is cut out of op-
.eration. - The high pressure pump supplies high

shown. To control the’
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pressure fluid through valve 80, pipes 18 and T8,
pressure reducing valve 66 and pipe 80 to the top
of the cylinder. ‘At the same time the cut-off of
low pressure through pipe (08 to the counter-
balance and sequence valve 64 causes that valve
to shift and to connect pipe 86 with pipe 102. At
this time, therefore, some of the high pressure
fluid flows through pipe 96, flow control valve
98, check valve 100, and thence upward through
pipe 102, valve 64, pipes 86, 84 and 82, to the
bottom of the cylinder. This opposes and
counteracts or more than counteracts the dead
weight of the impression roller and its associated
mechanism. The amount of counterbalance
pressure is determined and limited by the pres-
sure relief valve 104, which permits some of the
fluid to flow back through the pipe 106 and pipe
88 to valve 60 and drain pipe 70. The pressure
provided through the pressure reducing valve
66 is so adjusted, relative to the counterbalance
pressure, as to result in a net downward force
which gives the desired printing pressure, rang-
ing anywhere from zero or kiss contact upward
to, say, 500 1bs. per linear inch.

The conditions which prevail when the im-
pression roller is being raised are shown in Fig. 9,
in which it will be seen that the top end of the
cylinder is released through pipes 80 and 90,
check valve 92, pipes 94, 18, and 76, to the four-
way valve 60, and thence to the drain pipe 70.
At the same time low pressure fluid, ordinarily
the combined output of the low pressure and high
pressure pumps, is supplied from valve 60 through
pipe 88, valve 64, pipe 86, pipe 84, and pipe 82 to
the bottom of the cylinder. The resumption of
low pressure supply is, of course, applied through
pipe {08 to the valve 64, thus shiffing it to a
position which connects the pipes 86 and 88.

In setting up the apparatus, a theoretical pro-
cedure would be to first cut off pressure to the
top of the cylinder and to the bottom, permitting
the impression roller to come down of its own
weight, and to then open up the adjustment of
the pressure relief valve {04 until the impression
roller begins to creep upwardly. A piece of cel-
lophane may then be placed between the roller
and the drum, and the supply of pressure to the
top of the cylinder may be resumed, the pressure
reducing valve 66 then being adjusted until the
cellophane is frictionally restrained yet can be
pulled between the rollers. At this time the
printing pressure gauge (18 is preferably set to
zero. The desired printing pressure is then ob-
tained by opening up the pressure reducing valve
80 further to increase the pressure at the top of
the cylinder.

In practice this procedure is modified to specify
an actual pressure for the bottom of the cylinder,
as learned by experience for a particular type of
press. This figure is supplied to the serviceman
as a part of his instructions, and is usually some-
what more than is needed to just counterbalance
the dead weight of the impression roller and its
associated mechanism. In the particular case
here illustrated, the pressure is 140 1bs. per square
inch, as determined by a pressure gauge ({0
(Fig. 1) temporarily connected to the piping.
The top pressure is then applied until the roller
and drum just hold a piece of cellophane, as above
described, whereupon the printing pressure gauge
{18 is set to zero. The pressure reducing valve
66 is then opened up to obtain a desired print-
ing pressure.

In theory the bottom pressure may be made



“ The main advantage is"that the printing pres- o

sure may be adJusted w1th gradual control all

1y in excess of the de
splte that fac ) present arrangement perm1ts
a prmtmg pressure of, say; ‘10 lbs per l1near ineh
to be readlly obtamed and mamtamed through-
out the prmtmg operat1on

22

Other- advantages are that fhe impression roller

may be lowered rapxdly and ra1sed rap1dly, and
this movement may be obtamed w1th low pr‘ 5=
sure ﬂuld and consequent economy.

The arrangement provides for remote control : b

of ‘the impression roller, and for control at any
station along the press.- It also affords s1multa-
neous operation-of all of the impression rol_lers
This is some times important, because in an emer-
gency it may be desired fo quickly relieve the
pressure of ‘all of’the -impression rollers. Al-
though" all . of the units -are operated simulta-
neously, this does not mean that all of the units
must be kept ih operation, and any one or more

of the printing units ‘may be cut out of opera- i

t10n by closing approprlate valves.

The inventioni’'has*'been shown applied to
rotogravure printing presses, but’it is applicablé
to other printing presses which may be considered
to be of the planographic type; that is, printing
presses in which the printing surface is-contin-
uous  rather than intérmittent, an example be-
1ng photooffset ‘printing: -

It will be apparent that while I have shown

and described iy invention in'a preferred form, |

changes may be made in'the structure shown
w1thout departing from the spirit of the invention
as sought to be deﬁned in ‘the following ¢laims.
In the claims, for’ convemence referénce is made

50

55

to supplying pressure ‘to"'the’ top of the cyhnder P

or the bottom of the cyhnder and it'will- be un-
derstood that top of the cyhnder means that end
wh1ch moves the impression roller against the
‘printing drum, and bottom of the cyhnder mearns

that end wh1ch separates the unpressmn roller o

from the pnntmg drum “Also the 'impression
roller is said to be moved by’ the plstons but this
is not intended to exclude an obvrous Teversal of
parts in which the p1stons rmght be stationary

‘and the cyhnder movable and connected to the -

'1mpress1on roller.” The prmtmg cyhnder is
—_referred to as a “drum,” and the  impression
cylinder is referred to as a “roller ”in order to
help d1st1ngulsh from the term “cyhnder” a8 ap=-
plied to the hydraulic “eylinder:
rajsing or lowering the 1mpressmn roller is in-
’tended to 1nclude ra1s1ng and lowermg gu1de
'rollers assomated w1th it when the press is »of
'that type : I

60
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85

1 same and means to adJust the pressure supphed

‘cyllnder in- order to counteract the' dead welght

10

I clajm: 1
1. 'comblnatlon, 2 prlntlng press having a

.....

and an- 1mpressron roller ralsed and lowered by
said prston g "sotirce’ of pressure ﬂuld a valvé
mechanismi- between” said: source’ and” said: hy=
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contacts the printing drum, means to adjust the
counterbalance pressure supplied to the bottom
of the cylinder to counteract the dead weight of
the impression roller and associated mechanism
carrying the same, and means to adjust the pres-~
sure supplied to the top of the cylinder to obtain
a net printing pressure depending upon the
nature of the web being printed.

5. In combination, a printing press having a
printing drum, an hydraulic cylinder and piston,
and an impression roller raised and lowered by
said piston, a combination high and low pressure
double pump and valve including means to de-
liver high instead of low pressure when the back
pressure on the pump builds up, a four-way valve
between said pump and said hydraulic cylinder to
raise or lower the impression roller, means re-
sponsive to a change of pump action from low to
high pressure to apply a counterbalance pressure
to the bottom of the hydraulic cylinder when the
roller contacts the printing drum, means to ad-
just the counterbalance pressure supplied to the
bottom of the cylinder to counteract the dead
weight of the impression roller and associated
mechanism carrying the same, and means to ad-
just the pressure supplied to the top of the cylin-
der to obtain a net printing pressure ranging any-
where from zero or kiss contact upward to a de-
sired maximum pressure depending upon the
nature of the web being printed.

6. In combination, a rotogravure printing press
having a printing drum, an hydraulic cylinder
and piston, and an impression roller raised and
lowered by said piston, a combination high and
Jow pressure double pump and valve including
means to deliver high instead of low pressure
when the back pressure on the pump builds up,
a solenoid operated four-way valve between said
pump and said hydraulic cylinder to raise or
lower the impression roller, a counterbalance se-
quence valve responsive to a change of pump ac-
tion from high to low pressure to apply a coun-
terbalance pressure to the bottom of the hydrau-
lic cylinder when the roller contacts the printing
drum, a fixed adjustable pressure relief valve to
adjust the counterbalance pressure supplied to
the bottom of the cylinder to counteract the dead
weight of the impression roller and associated
mechanism carrying the same, and a fixed ad-
justable pressure reducing valve between the
four-way valve and the top of the hydraulic cyl-
inder to adjust the pressure supplied to the top
of the cylinder to obtain a net printing pressure
ranging anywhere from zero or kiss contact up-
ward to a desired maximum pressure depending
upon the nature of the web being printed.

7. The combination with a printing press hav-
ing a printing drum, an impression. roller, an
hydraulic cylinder and piston for raising or low-
ering the impression roller, and a source of pres-
sure fluid, of valve means to supply pressure fluid
to the bottom of the cylinder, valve means to
supply pressure fluid to the top of the cylinder,
fixed adjustable means to adjust the pressure
‘supplied to the top of the cylinder to obtain a de-
sired net differential force or printing pressure
depending upon the nature of the web being
printed, additional means to release the pressure
at the bottom of the cylinder during lowering of
the roller for rapid lowering of the. roller, and
additional means responsive to the building up
of back pressure in the supply to the top of the
cylinder to automatically- apply pressure to the
bottom of the cylinder at or near the end of the
downward movement of the roller.
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8. The combination with a printing press hav-
ing-a printing drum, an impression roller, an
hydraulic cylinder and piston for raising or low-
ering the impression roller, and a source of pres-
sure fluid, of valve means to supply pressure.fluid
to the bottom of the cylinder, valve means to sup-
ply pressure fluid to the top of the ¢ylinder, fixed
adjustable means to adjust the pressure supplied
to the top of the eylinder to obtain a desired net
differential force or printing pressure depending
upon. the nature of the web being printed, two
sources of pressure fluid, one at low pressure and
the other at high pressure, means to connect the
low pressure source to the top of the cylinder
during lowering of the roller, and means respon-
sive to the building up of back pressure in the
supply to the top of the cylinder to automati-
cally connect the high pressure source to the top
of the cylinder at or near the end of the down-
ward movement of the roller.

9. The combination with a printing press hav-
ing a printing drum, an impression roller, an
hydraulic cylinder and piston for raising or low-
ering the impression roller, and a source of pres-
sure fiuid, of valve means to supply pressure fluid
to the bottom of the cylinder, valve means to
supply pressure fluid to the top of the cylinder,
fixed adjustable means to adjust the pressure
supplied to the top of the cylinder to obtain a de-
sired net differential force or printing pressure
depending upon the nature: of the web being
printed, two sources of pressure fluid, one at low
pressure, the other at high pressure, means to
connect the low pressure source to the top of the
cylinder during lowering of the roller, means to
release the pressure at the bottom of the cylinder
during lowering of the roller, means responsive
to. the building up of back pressure in the supply
to the top of the cylinder to automatically con-
nect the high pressure source to the top of the
cylinder at or near the end of the downward
movement of the roller, and means responsive to
the change to the high pressure source to auto-
matically apply pressure to the bottom of the
cylinder at or near the end of the downward
movement of the roller. :

10. The combination with a rotogravure print-
ing press having a printing drum, an impression
roller, an hydraulic cylinder and piston for rais-
ing or lowering the impression roller, and a source
of pressure fluid, a valve means to supply pres-
sure fluid to the bottom of the cylinder in order
to counteract the dead weight of the impression
roller and associated mechanism carrying the
same, fixed adjustable means to adjust the
counterbalance pressure supplied to the bottom
of the cylinder, valve means to supply pressure
fluid to the top of the cylinder, fixed adjustable
means to adjust the pressure supplied to the top
of the cylinder to obtain a printing pressure
ranging anywhere from zero or kiss contact up-
ward to a desired maximum pressure depending
upon the nature of the web being printed, means
to release the pressure at the bottom of the cylin~-
der during lowering of the roller for rapid lower-
ing of the roller, and additional means responsive
to the building up of back pressure in the supply -
to the top of the cylinder to automatically apply
the aforesaid counterbalance pressure to the bot-
tom of the cylinder when the roller contacts the
printing drum. o ’

11. The combination with a rotogravure pring-
ing press having a printing drum, an impression
roller, an hydraulic cylinder and piston for rais-
ing or lowering the impression roller, and a source
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of pressure fluid, of valve means to supply pres-
sure fluid to the bottom of the cylinder in order
to counteract the dead weight of the impression
roller and associated mechanism carrying the
same, fixed adjustable means to adjust the
counterbalance pressure supplied to the bottom
of the cylinder, valve means to supply pressure
fluid to the top of the cylinder, fixed adjustable
means to adjust the pressure supplied to the top
of the. cylinder to obtain a printing pressure
ranging anywhere from zero or kiss contact up-
ward -to a desired maximum pressure depending
upon the nature of the web being printed, two
sources of pressure fluid, one at low pressure, and

the other at high pressure, means to connect the

low pressure source to the top of the cylinder
during ‘lowering of the roller, and means re-
sponsive fo the building up of back pressure in
the supply to the top of the cylinder to auto-
matically connect the high pressure source to the
top of the cylinder when the roller contacts the
printing drum.

12.- The combination with a rotogravure print-
ing press having a printing drum, an impression
roller, an hydraulic cylinder and piston for rais-
ing or lowering the impression roller, and a source
of pressure fluid, of valve means to supply pres-
sure fluid to the bottom of the cylinder in order
to counteract the dead weight of the impression
roller and associated mechanism carrying the
same, fixed adjustable means to adjust the
counterbalance pressure supplied to the bottom
of the cylinder, valve means to supply pressure
fluid to the top of the cylinder, fixed adjustable
means to adjust the pressure supplied to the top
of the cylinder to obtain a printing pressure
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ranging anywhere from zero or kiss contact up-
ward to a desired maximum pressure depending
upon the nature of the web being printed, two
sources of pressure fluid, one at low pressure, the
other at high pressure, means to connect the low
pressure source to the top of the cylinder during
lowering of the roller, means to release the pres-
sure at the bottom of the cylinder during lower-
ing of the roller, means responsive to the building
up of back pressure in the supply to the top
of the cylinder to automatically connect the high
pressure source fo the top of the cylinder when
the roller contacts the printing drum  at the
end of the downward movement of the roller,
and means responsive to the change to the high
pressure source to automatically apply the afore-
said counterbalance pressure to the bottom of
the cylinder when the roller contacts the print-
ing drum at the end of the downward movement
of the roller. .
: FREDERICK AUER.
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