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Henry R. Trotter Chicago, 111, assignor to Hacker
Manufacturmg Company, Chicago, Ill., a cor-

poration of Illinois

Application April 6, 1931, Serial Neo. 527,952

25 Claims.

This: invention' relates to improvements. in
printing presses-and more particularly to power
cylinder precision proof presses.

Proof presses must necessarily be precise, par—

5 ticularly in proofing multi-color photo engraved
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plates before delivery to the printer. for duplica-
tion in quantity; also presses of this character
must ‘be flexible, adapted to be operated at any
desired speed, .and yet capable of being readily
stopped at any place during their movement, and
for-this reason heretofore presses of this charac-
ter have been generally operated by hand.

It 'is an-object -of this invention to provide a
press.of this character which is power driven and
will respond instantly to the slightest movement

“of .a manually operated control lever so’that the

operator is relieved of manual labor and the op-
erator’s energy and. skill is conserved for the skill
and judgment which the job requires, resulting in
better -and faster production. By this improved
construction, the bed will follow -the- slightest
movement of the relatively small control lever,
forward. or backward, fast or slow, from creep
to run, will stop any where and reverse any where.
The power is desirably transmitted by oil result-
ing-in a small number of parts and minimum of

" wear -and the device is-so0 constructed as to be

foolproof. .

In addition; the 11ftmg and depressmn -of the
cylinder is -either hand. or automatically -con-
trolled; as-desired, but is advantageously operated
by the same power which operates the bed; like-
wise, the inking rolls may be either hand or auto-
matically controlled. in a like manner.

With these -and other objects in view reference
is: made to the accompanying sheets of drawings
which- illustrate a preferred embodiment of the
invention, with the understanding that minor de-
tail changes may be made vnthout departing from
the scope thereof.
© In the drawings— .
< Figure 1-is a view in side elevatmn of the pre-
ferred embodiment. of this invention.™

Tigure 2 is-a similar view with the front of
the frame, cylinder and inking rolls removed, -il-
lustrating the' remainder of the frame and .bed
partly in section. and partly in elevation.: :

Figure -37is g top:plan view, partly in section,
illustrating a fragmentary portion of the bed and
with'the cylinder and.inking rolls removed.: '

Figure 4 is g view partly in‘end- elevation and
partly in-.section taken on the line 4—-4 on Fig-
ure 3.

Figure 5 is an enlarged detall view 1n elevatlon :

looking at ‘the left end with parts broken away
and illustrated in section.

Figure 6is an enlarged fragmentary detail view
partly in side elevation and partly in section il-
lustrating the cylinder operating: mechamsm gk
en.on line 6 of Figure 3, .

.. (CL 101—284)

Pigure 7 is a similar view. illustrating the: op-
erating mechanism for the inking rolls.

Figure 8§ is-an-enlarged detail view with parts
broken away, partly in top plan and partly in sec=-
tion, taken on the line 8—8 on Figure 5. .

Figure 9 is-an enlarged detail view in ‘side -ele~
vation, with parts broken away and partly in sec-
tion, of the left hand end of the frame. .

Figure 10 is'an enlarged detail view, p artly in
central horizontal section, of the -valve mecha-
nism for operating the cylinder.

10

Figure 11 is‘a view in section taken on the line

11—11 on Figure 10.

Figure 12 is a view in vertical section -taken
through the valve casings for operating the cylin-
der and bed, taken on line 12—12: of Figure 3.

Figure 13 is an enlarged detail view in central

horizontal section taken through the control han-
dle. locking device.
- The preferred-form of this 1nvent1on as- illus-
trated upon Figure 1 includes a reciprocating bed
1 mounted upon a fixed frame-2 which in turn is
supported upon a- base 3. Referring to Figures
2,3 and 4, the bed is "nounted to.travel upon roll-
ers 4 carried upon the frame 2.

The bed 1 is reciprocated upon the frame by
means of the piston rod 5 secured at one end-to
one end of the bed and mounting at the other
end a piston 6 adapted to travel within the cyl-
inder 7 fixed to the frame 2. The pisten:6 is
caused to reciprocate within the eylinder 7 by oil

pressure.. The base 3 is- preferably formed to

provide. an oil reservoir having an electrically

operated oil pump: 8 mounted-on one side thereof
with an intake 9 entering the oil reservoir below
the normal surface of the oil and terminating in
a check valve 10 to prevent oil draining from:the
pump. - The discharge of the oil' pump. is‘led
through a- discharge passage 11 communicating
with s transverse passage 12 in the frame which

. in turn-communicates through port 13 toa cylin-

drical valve casing 14 extending along one'side
of -the cylinder “7-throughout its length.. Adja-
cent each end, the eylinder 7 is provided with a
port: 18 ‘communicating with the corresponding
end. of :the cylindrical valve .casing 14. -Oil un-
der: pressure from.the pump is admitted first to
one. side and then to the other side of the piston
‘6 in the cylinder 7 by means of -similarly con-
structed ‘valve mechanism, which is illustrated
in detail in Figure 8. The port 15 at one end is
adapted to be opened and closed by a pilot valve
'16 responsive to movement of the hand operated
control lever- 17 through the control rod 18 and
pivoted floating lever 19 connected to the pilot
valve 16. A similar pilot valve is arranged to
open and close the. corresponding port 15 at the
opposite end of the cylinder and valve casing re-
spectively, the two pilot valves being . connected
by.a connecting rod 20 of -such length that.as one
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pilot valve closes its respective port 15, the other
pilot valve simultaneously opens. its respective

port 15. Each pilot valve is provided with a re-
duced portion 21 which acts as a port as the pilot

valve uncovers port 15 to cause said port 15 to
] The re-_
spective exhaust ports 22 each communicate with

communicate with an exhaust port 22.

a return passage communicating with the oil
reservoir in the base 3.
from the exhaust port 22 at -the end of the frame
2 is by means of the passageway 23 provided in
the frame on the underside of the valve casing
14 and the exhaust port 22 at the other end cnn-
nects with the conduit 24 returning the oil to the
reservoir in the base 3. .

i 'The'operation’ of the motor operated oil pump
8.is controlled by the switch 25 in the motor cir-
cuit mounted on the frame adjacent the hand
operated control lever 17. When the motor cir-
cuit is closed the oil pump conveys oil under pres-
sure to the cylindrical valve casing 14. By op-
eration of the control lever 17 pressure is then
admitted to one side of the piston 6 through one
of the ports 15 and at the same time the other
port 15 is placed in communication with its cor-
responding exha_ust port 22, whereby motion is
imparted to the piston and the bed in _one direc-
tion. In order to automatically cause the power
admitting port to be closed before the bed reaches
the end of ifs movement in that direction, the
floating lever 19 is pivotally mounted intermedi~
ate its ends upon a follow up bar 26 mounted to
reciprocate in guides upon the frame adjacent
the side of the valve casing 14. The other end
of the follow up bar is connected by two toggle

links 27 to a bracket 28 fixed upon the frame 2..

One of the toggle links 27 mounts a roller 29
adapted to be engaged by a cam or incline por-
tion 30 on the underside of the bed 1 so con-
structed that as the bed approaches its end of
travel adjacent the floating lever the cam 30 will
travel over the roller 29 to straighten the toggle
and impart movement to the pivot of the floating
lever in that direction. The control lever 17 hav-
ing been moved to operate the pilot valves 16 to
cause movement of the bed in that direction re-
mains in that position, the end of the floating
lever connectéed to the control rod 18 remains
stationary, and the movement of the follow up
bar in that direction imparts a rotation in that
direction to the floating lever about its end con-
nected to the stationary control rod, whereby the
positions of the pilot valves are changed to
gradually close the port 15 at the other end of the

5 cylinder and open the port in the end which is

being approached by the piston, so that the pres-
sure is equalized on each side of the piston before
it can strike the end of the “cylinder 7, where-
upon rotation of the hand operating lever 17'in
the opposite direction will cause the pilot valve
adjacent to the floating lever to uncover the port
15 admitting pressure to that side of the piston
causing the bed to travel in the opposite dlrec-
tion and as the cam 30 travels over the roller 29
the toggle 27 may break and allow the follow up
bar to be moved in the direction the bed is travel-
ing. ' This movement is imparted to the follow up
bar -by means of the coil” spring 31 mounted
within a recess 32 upon the underside of the fol-
low up bar bearing at one end upon the bracket
33 secured upon the frame and at the other end
upon the shoulder 34 of the follow up bar. Be-
fore the bed reaches the énd of its movement the
follow up bar will have retracted the pivot of the
floating lever 19 thereby causing the pilot valves

“The return of the oil -
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to equalize the pressure on the opposite sides of
the piston 6 before the piston can engage that
end of the cylinder 7.

It is therefore readily seen that by a very slight
manipulation of the operating lever 17 the pilot
valve may be manipulated to cause the piston 6 to
be. reciprocated as desired and the movement of
the piston automatically controlled before it can
contact with the end of its cylinder. By the
proper manipulation of the operating lever 17 the
speed of the reciprocation, as well as the direction
of the reciprocation, of the bed is controlled at
will and furthermore the movement of the bed
may be stopped at any desired position.

After initial operation both the cylinder 7 and
the valve casing 14 are filled with oil at all t1mes
the check valve 10 preventing drainage from the
system through the pump when idle, In order to
prevent manual movement of the bed when the

pump is idle, a locking device for the pilot valve &

connécting rod 20 is provided as illustrated in
Figures 3 and 13, respectively. The pilot valve
connecting rod 20 is provided with a locking mem-
ber 32’ which projects therefrom through an
opening in the wall of the cylindrical valve casing
14 into a casing 33’ secured at one side thereof,
ag shown in detail in Figure 13. This casing is
provided with oppositely disposed valve seafs on
each side of the extremity of the locking member
32’ and also supports spring pressed valves 34’
having projections passing through the respective
valve seats adapled to engage the opposite sides of
the locking member 32’ and hold it in locked posi-
tion by means of the tension of the springs 35,

whereby when the motor is idle and the pressure :

within the system is equalized, the piston 6 is
immovable and likewise the bed 1. Upon the
operation of the motor the pressure within the
valve casing 14 is increased and this pressure is
sufficient to overcome the tension of the coil
springs 35, whereby both valves 34’ are retracted
allowing the locking member 32’ to move in either
direction when the control lever 17 is operated.
The ends of the casing 33’ on the far side of the
respective valves 34’ are connected to a passage-
way 36 upon'the underside of the casing 33’ which

- in'turn is connected by a pipe 37 to return any oil

which may have seeped by the valves 34’ to the
cil reservoir in the base 3, as shown in Figure 2.

In reciprocating bed printing presses the plate ;

is secured at one end of the carriage and the paper
is attached to the cylinder which rotates as the
bed treciprocates in one direction and impresses
the paper:upon the plate as it passes under the
cylinder and it is necessary to either raise the
roller or depress the bed upon the return motion
of the bed o that the roller is out of contact with
the inked plate. The present invention contem-
plates automatic or manually operated devices
for lifting the cylinder 38. As shown in Figures
1,3, 4 and 6, the cylinder 38, of conventional type
for this kind of a press provided with a paper
gripper 39, is mounted upon a shaft 40 which ex-
tends beyond each end thereof and is mounted to
rotate in bearings 41 mounted to slide vertically in
guides 42 rigidly secured to theframe 2. The verti-
cal movement is imparted to the bearings 41 by
means of & piston 43 mounted to reciprocate in a
cylinder 44 supported upon the frame 2 which is
placed in communication with the transverse oil
passage 12 in the frame through the branch 45
therefrom. The piston 43 is mounted upon a pis-
ton rod 46 reciprocating through a stuffing box 47
at one end of the cylinder and connected through a
series of links, cranks, shafts and levers to each of
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the vertically reciprocatingbearings:4t, -As shown
[in:Figure:6 the cylinder bearings 41:are connected
upon.the underside by links: 48 to one-end-of:a
lever 49 pivoted.at 49aa adjacent thereto.upon the

frame, the other end of the.lever being connected

by a pivoted and guided spring link 50 to the free
end of a:crank 51-rigidly secured to the transverse

.Shaft:52. -Asthe construction.is the same on.each
:side of the shaft, rotatien of the.shaft 52 raises

and lowers the cylinder 38. 'The shaft 52 is pro-

vided with: a rigidly extending.crank 53’ which in

turn is connected at its free end by the link.54 to

san extension 53 of the piston rod:46; so that as the
-piston 46: is :caused: to -reeiprocate, the cylinder

will be raised .and lowered. from the bed in con-
Jjunction therewith. :

B -‘Figures 10 and 11 illustrate in. ‘det{aii the: valve
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‘mechanism for-operating the; piston 43, - In:the
‘position. shown. in; Figure 10, the piston: has-been

operated to " allow the cylinder :to: assume its
lowermost position and the piston.is-at.the end of
its stroke.’ A cylindrical valve casing 55:is: pref-

-erably formed integral with the cylinder-44 which

valve casing is connected to the interior of the
piston -cylinder by ports 56 arrahged so that the

‘piston. :43  partially- covers one port at:-the end

of: its stroke in one direction and: partially covers
the other port.at the end-of its stroke in the other
direction. A hollow sleeve 57 is;mounted to-re-
ciprocate . within the valve casing. 55 and is pro-

-vided with- four . spaced apart reduced :portions

58, 59,:60 and 61 -each.of -which:are-provided
with ‘oppositely- disposed - openings 62, whereby
the interior of the sleeve:is: placed: in communi-

-cation with each responsive cut- away portion

upon:the -exterior of the:sleeve. :'The purpose of
this sleeve will be:hereinafter described. The
position; of the sleeve asiillustrated in -Figure 10
may. be called the normal position in-which: the
port 56 from the space upon the right hand side
of the piston 43 communieates. with:the reduced
portion 61 of the sleeve and:the port-56 upon the
opposite side of the-piston communicates through
the-port-56 with:the reduced portion 59- of the
sleeve. - A pilot valve carried on. the end of a
rilot: valve. operating.rod 63 is mounted to: recip-
rocate within the sleeve,-said :pilot valve formed
with pistons 64 and 65 separated by reduced-por-
tion- 66 separating the pistons, so that they will
simultaneously close alternate -openings 62 with-
in;the sleeve 57. ‘When the oil pump is operated
oil under pressure is led through the passages 11
and 12 and through branch 45 to an inlet passage
67 opening into the valve casing:55 to:communi-

cate with:the reduced portion:60 of the:sleeve 57.

In the position shown:in Figure 11, piston 64 of
the pilot valve has partially uncovered the open-
ing 62.0f the reduced portion 59 and piston 65
has completely closed the communicgtion -be-
tween the pistons and the opening 62 in:the .re-
duced portion 61, whereby the:oil under: pressure
entering about the reduced portion 60 passes
through. the openings 62 therein to the interior
of the sleeve 57 and. thence by way of :the par-
tially: uncovered  openings -62 .into the reduced
portion 59 of the sleeve and from there through
the port: 56 to the:left hand side of the:piston. 43,
so-that pressure accumulating on that side of the
piston will force it toward the stuffing box 47.
The- port 56 adjacent the:stuffing-box comimnuni-
cates - with the reduced portion 61 of the sleeve
57 and as:the pilot.valve piston.65 partially un-
covers the opening 62 in that reduced portion,
the oil 'will flow therethrough into the :interior
of ithe sleeve-on the right hand:side of the:piston

B

-65. and .enter::info the:space:at:the right:of the
sleeve- 57.:which. :space 4s.provided with::anoil
exhaust. passage 68 opening. into a. chamber -69
provided: in: the frame-thereunder, which cham-

beris inclined and will .discharge the oil into the :

reservoir 3. The pressure on the left hand side
of the piston:43. causes the piston to move to

the right until the projection 70 thereon engages

the projection 71 upon the stuffing box 47 which
‘will ‘cause. the piston:43 to partially close the
port:56-at that end, but -the contact of the: pro-
Jjection 70 and 71 will prevent the. entire closing

thereof,  'The pilot valve operating rod 63 is then

automatically. moved to the right, as hereinafter
described, to:-close the opening 62 in the reduced
portion.59:from communicating with the reduced
‘portion between pistons 64:.and: 65 but-allow com-

‘munication between the: reduced portion 59 and

the left-hand side of the piston and at the same
time uncover port ‘62 in :the reduced portion 61
to.-communicate with : the reduced. portion be-
tween: the piston 64:and 65 and close the com-

‘munication: between port: 62 and the right hand

end.-of the interior of:the sleeve, whereby the
pressure of oil-entering through the passage 67
and interior: of:the:sleeve 57 between the pistons
will. flow through the opening 62 in the reduced
portion 61 of the sleeve and through the port: 56
communicating: therewith: tor the right hand side
of .the  piston 'and impart.a movement in the
opposite direction’thereto. *‘The; port 56- on .the
left: hand side of the piston is in communication
with: the reduced: portion 59:of the sleeve 57-.and
through: the aperture 62 therein to the interior
of the-sleeve af the left hand side ‘of the: pilot
valve:pisten 64. The-reduced:. portion 58 of the
sleeve is in position to be in communication with
a-second oil exhaust 73 also. communiecating: with
the chamber-69: to return the oil: flowing through
the port 62 to:the;left: of .the piston 64 to the oil
reservoir,
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It is therefore. seen:that by reciprocating the '

pilot -valve operating rod the:piston 43 will be
reciprocated to raise-and. lower the cylinder: 38.
‘This-reciprocation when operated automatically
should be in-unison with :the:travel: of the bed.
As illustrated in Figures 3, 4. and ‘6 -the pilot
-valve -operating ‘rod 63 is :connected through
pivoted'links 74:and: 86:to the end of an actuat-
ingrod 75 which, in turn, is mounted to re-
ciprocate: in spaced apart:bearings 76 upon the
frame 2, mounting:the actuating rod in:line:with
the direction of reciprocation of the bed.  Inter-
mediate::the ‘bearings 76  the actuating: rod is
provided with a horizontally extended: actuating
member’ 77 which is normally maintained: equi-
distant ‘from the. bearings ‘by cocil springs 78

" interposed-therebetween. . The underside: of the

bed adjacent each.end is provided: with g de-
pending actuating member 79 :in: line with the
actuating member 77 upon the pilot valve ac-
tuating .rod 75; so:that ‘as the bed.:approaches
the end' of .its stroke in each direction the bed
actuating: member 79 will engage and carry with
it the pilot valve actuating member 77, thereby
imparting: movement-to the pilot valve to reverse
the: position of the piston to raise or lower the
cylinder .as the case may be.  The pivoted. link
74'is pivoted at one end to the pilot valve actuat-

ing rod 75 and at the other end to:the extension 7

53 of ‘the :piston rod 46 with the other link 86
pivoted -at- one:end. to one side of the center
of the first.link and at the:other end to the end
of the pilot wvalve operating rod 63, whereby a
floating pivot :is provided which :acts . in::the
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manner of the floating lever 19, heretofore de-
seribed, in moving the pilot valve pistons 64 and
65 to equalize the pressure on each side of the
piston 43 as it approaches the end of ifs stroke
and maintain it in that position until the travel
of the carriage reverses the position of the valve

through actuating members 77 and 79.

By this construction, it is readily. seen that the
same power which causes the carriage to recipro-
cate causes the cylinder to be automatically

raised and lowered upon each reciprocation of -
‘the bed, in other words, as the bed approaches the

end of its travel to.the right, in which position

‘the plate may be positioned or removed, the cyl-

inder is-lowered, so that as the bed travels to
the. left and passes thereunder, the full weight
of the cylinder will cause impression to be made

:upon the sheet or paper carried on the cylinder
-and-as the bed reaches the end of its travel to

the left, the cylinder will be automatically raised
so that upon its return in the opposite direction,
the cylinder will be spaced apart from the plate.

It.is desirable to provide a manual means for
raising and lowering the cylinder independent
of the automatic means and to accomplish this
service the reciprocable hollow sleeve 57 is pro-
vided. Referring to Figures 11 and 6 it is seen
that the end of the sleeve 57 opposite that
through which the pilot valve enters is provided
with a closure 80 and this end is secured to a

-sleeve operating rod 81 which through a series

of pivoted links and levers 82, 82aua, 82bb is caused
to reciprocate in unison with a manually oper-

‘ated control lever 83 upon the front of the frame

adjacent the bed control lever, as shown in
Figure 1. The normal relation of the cylinder
piston 43 and the. pistons 64 and 65 of the pilot
valve when the cylinder is at either end of its
movement is such that the pressure is equalized
within the cylinder 44 on each side of the piston
43, so that the pistons 64 and 65 of the pilot
valve must be moved from the position shown in
Figure 11 to. completely cover the opening 62
in the reduced portions 59 and 61 of the sleeve 57.
As heretofore said; the position of the sleeve 57,
as shown in Figure 11, is the normal position
when the device is to operate automatically, Tt
is therefore readily seen that by moving the
sleeve in one direction or the other, while the
pistons 64 and 65 remain in normal stationary
position, the ports 62 will be caused to move over
the stationary pistons 64 and 65, whereby pres=

-sure will be admitted to one side of the piston 43

in the cylinder 44 and simultanecusly the exhaust
upon the other side will be opened, and the pres-
sure will cause the piston to reciprocate in ac-
cordance with the position to which the sleeve 57
has been moved. It is preferable to provide a
drain 87 for any oil seeping to the left of the
closure 80 opening into the chamber 69 there—
under.

The provision of the manually controlled
means allows the cylinder to be raised or de-
pressed whenever desired, irrespective of the po-
sition of the bed.

The ink rolls of commercial form are carried
upon a frame 84 pivoied on each side at 85 to
the frame 2 as shown in Figures 1,4 and 7. The
ink roll frame is caused to rotate about its pivot
to raise or lower the rolls by means similar to
that employed for raising and lowering the cyl-
inder 38, as shown in Figure 3, the oil under
pressure being led from the transverse passage 12
through a passage 88 to & passage 452 communi-
cating to the interior of the casing 442. As these

1,985,845

parts correspond to those already described, it

is not thought necessary to repeat a description

of the detail and operation thereof and they are
indicated by similar reference numerals with the

letter “a” superposed thereon. As illustrated, it -

is seen that the raising and lowering of the ink
rolls may be automatically controlled by - the
travel of the bed or may be manually operated,
whenever desired, 1ndependent of the automatic
mechanism.

It will be understood that the pump 8 is of the
centrifugal type and delivers no more than a
predetermined maximum pressure, so that no

‘relief valve is required even though the bed is
‘Kept standing still while the pump is running.

‘What I claim is:

1. In a printing press including a relatively re-
ciprocable bed and impression cylinder providing
a printing -couple, the combination of, a fluid

reservoir with a motor operated fluid pressure

pump, a fluig pressure cylinder, a piston therein
connected to the hed, manially controlled valves
for-alternately admitting fluid under pressure on
one side of the: piston, a toggle mechanism con-
nected with said valves, a cam surface extending
along the underside of the bed engageaable with
the toggle mechanism to also control the valves
and means for alternately returning the fluid on
the other side of the piston to the reservoir.

2. In a printing press including a relatively re-
ciprocable bed and impression cylinder providing
a printing couple, the combination of, a fluid res-
ervoir with a motor operated fluid pressure pump,
a fluid pressure ‘cylinder, a piston therein con-

nected to the bed, manually controlled valves for :

alternately admitting fiuid under pressure on one
side of the piston, means for alternately returning
the fluid on the other side of the piston to the res-
ervoir, and means including a toggle mechanism
connected with the valves and an inclined surface
extending along the bottom of the bed engageable
with the foggle mechanism for automatically op-
erating said valves to equalize the pressure on
opposite sides of the piston as the bed approaches
its ends of travel.

3. In a printing press including a relatively re-

‘ciprocable bed and impression cylinder providing

a printing couple, the combination of, a fluid
reservoir with a motor operated fluid pressure
pump, a fluid pressure cylinder, a piston therein
connected to the bed, manually controlled valves
for alternately admitting fluid under pressure on
one side of the piston, means for alternately re-
turning the fluid on the other side of the piston
to the reservoir, and means including a toggle
mechanism connected with the valves and an in-
clined surface extending along the bottom of the
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bed engageable with the toggle mechanism for -

automatically operating said valves to equalize
the pressure on opposite sides of the piston as the
bed approaches the end of travel determined by
the position of the manual control.

4. In a fluid operating mechanism for a print-
ing press having a reciprocating bed cooperating
with an impression cylinder and with ink rolls
mounted upon a press frame including the com-
bination of, a fluid reservoir with a motor oper-
ated fluid pressure pump, a fluid pressure cylin-
der upon the frame, & piston therein connected to
the bed, manually controlled valves for alternate-
ly admitting fluid under pressure on one side of
the piston, means for alternately returning the
fluid on the other side of the piston to the reser-
voir, said impression cylinder carried in bearings
mounted to reciprocate in unison above the
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frame, . an . additional” Huid cylmder upon ‘the
frame; a piston therein, means. operated Py ithé
piston t6 reciprocate the eylinder’ bearmgs means
including - valves for alternately” adraitting fiunid
under presstire on one side of the'last’ named pis~
ton and alternately returning the flidd: on the

.other side to the reservoir for automatlbally Té-~

ciprocating the cylinder hearings actuated by the
reciprocation of the bed.

5. In a fluid operating:- mechamsm for a prmt—
ing press having a Teciprocating bed codperating
with an impression cylinder and with ink- TOuS
mounted upon a press frame inéluding the comi-
bination of, a fluid reservoir. with a motef oper-
ated fluid pressure pump, a fluid pressure: cylm-
der upcn the frame, & piston: therein’ conhected
t6 the bed, manually controlled valves for. alter-
nately admitting fluid -under pressure ‘on:one side

_of the piston, means for-alternately: returning the

fluid on the other side of the piston to the réser-
voir, said impression ¢ylinder carried in bearings
mounted to reciprocate ‘in--unison - above . the
frame, an additional' fluid cylinder -upon ‘the

" frame, .a piston therein, means operated'b’y the
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piston toreciprocate the cylinder ‘bearings; means
including. valves for alterndtely ‘admitting fluid
under pressure-on one side of the last nated pis<
ton.and alternately returning the; fuid’ on - thie
other side to the reservoir for autermnatically re-
ciprocating the cylinder-bearings setuated by the
reciprocation of thebed, and sdditiondl manually
controlled means to .operate ‘said last named
valves to raise or lower the cylinder bearings . ir-
respective of:the position of the automatlc means.

6. In.a fluid operating mechanism. for a print-
ing press having 4 reciprocating bed cooperatmg
with an impression -cylinder- and with ink rolls
mounted upon a press frame iricluding -the éeoni-
bination of, a fluid reservoir with a motor oper=
ated.-fluid pressure pump,. a fluid pressure ‘eylin-
der upon the frame, a -piston therein conhected
to the bed, manually controlled valves for: alter-
nately  admitting - fluid  under :pressure on oné
side of the piston, means for’ alterndtely returi-
ing the fluid on the other:side of the piston to the
reservoir, said inkrolls: carrled upon.a frame piv:
otally mounted upon-the press frame, an addi-

tional fluid cylinder upon the press ‘fraie; a pis-

ton therein, means operated by the piston to ro-
tate the ink roll frame about its pivots, means
including valves for.alternately admitting fluid
under pressure on one-side.of sthe.last ‘hamed
piston and alternately returning:the: fluid on:the
other side to.the reservoir for automatically: e
ciprocating the ink roll frame.about: its pivot ac<
tuated by the reciprocation:of:the bed. :

7. In a fluid operating mechanism for a prmt-
ing press having a reciprocating:bed cooperating
with an impression cylinder ‘and with: ink rolls
mounted upon a-press frame-including ‘the:.com=
bination of, a_ fluid-reservoir with a-motor oper-
ated fiuid pressure pump, & fluid pressure cylin=
der upon the frame, a piston- therein connected:
to the bed, manually controlled valves for alter-
nately admitting fiuid under pressure on.one side
of the .piston, means for alternately returning
the fiuid on the other side of ‘the plston o the

reservoir, said ink rolls carried .Upoh & frame

pivotally mounted upon the press frame, an addi-
tional fluid cyhnder upon the press frame; a pis-
ton therein, means operated by the piston to-ro=
tate the 1nk roll frame aboutAlts pivots,’ means

' fected to the ‘bed, a- valve ¢asing-éontiguous’ o

5

other side to the Feservoir fot autotnatically ro-
tating the ink Yoll frame. about- its pivots: At
ated by the reclprocatmn 6f the bed, and man-
ually contrelled additional means to-operate said
last named valves t6 raise or lower the ink rolls ~5
ifrespective of the posﬂuon of the automatlc
means.
8. Ina-fluid operatlng prechanism for a prmt-
ing press havihg a reéiprocating bed cooperatmg
with an impréssion cylinder and with ink rolls

io

“mounted upon a press frame ihcludihg. the com—

bikation of, & fAuid reservoir with a metor oper-
ated fluid pressure pimp; & fAdid présstre cylmder
upon the fraie; 3 piston therein connected tothe
bed, manually controlled valves for - alternately—
sdmitting fluid ufider pressure onone side ‘of the
piston, means for altérnately returhing the ﬂuxd
on the other side of the piston to the reservorr

said cylinider cafried in béarings mounted to re=
c1procate in ‘unison above the frame, an addl-
tiohal fluld ¢ylinder: upon- the: frame, 8, p1ston
therein, means: operated by -the piston to recip-
rocate the cylinder ‘béatrings, means mcludmg
valves for alternately admitting fitid under pres-
sure ‘onh’. one side of the last named p1ston and
alternately returmng the ‘fluid on the othér s1de
to the reservoir for atitomatically rec1procat1ng
the cylinder bearings actuated by the re01proca-
tion of the bed;said ihk rolls carried upon-a frame -

pivotally mounted uper the press frame, a third 30
fluid - cylinder pon “the ‘press frame; a Dpiston
theréin, means operated by the piston to rotate
the ink ‘rolls frame about its pivols, means in=
cluding Valves for alterngtely admitting fluid un-
der pressure oh oné side of the said third: plston
and alternately returnmg the ﬂu1d on the other
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cating the ink roll frame about its p1vot actuated
by the reeiprocation of ‘the bed.

"9, In & fiid- operating mechanism for a prmt-
ing press having a reciprocating bed cooperating
with'an 1mpress1on cyhnder and with ink rolls
mouiited upon a press frame including the ¢om=
bination of, & fluid reservmr with a motor oper=
ated: ﬂuld pressire punip, a fiiiid § presstire cylln-
def upon’ the frame, 4 piston therein: connected
to the bed, mahually controiled valves for: alter=
nately admlttmg fiuid under pressure-on one. 51de
of the plston means for alternately: returmng the
fliiid ofi -thé other side of  the piston to- the: reser-
VOir; ‘means for automatxcally operatlng said
valves to equahze the pressure on opposﬂ:e 51des
of-thé piston as -the ‘bed approaches 1ts end of
travel mdependently of the posmon of ‘the” man-
ial control, said ink rolls carned upon a frame
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‘ bivotally mounted upon the press frame, an ad-
-ditional -fluid cylinder- upon the press frame- 9

plston therein, means: operated by the plston to
rotate the ink roll frame ahout its’ prOtS mesns -
including- valves for. alternately admu;tmg ﬂmd 60
under préssure on ‘one-sidé of the’ last named .
piston and alternately returmng ‘the ﬂmd on
the other ‘side to the reservoir:-for automatmally
recxprocatmg the ink roll- frame ‘about its plvots
actuated by the remprocatlon ‘of “the ‘bed; and
maniially controlled means 10 Operate said-Tast
named valves to raise ‘or lower-the ink rolls i '
respectlve of the position of the- automatm means.
10. In a printing’ press: 1nclud1ng a relatlvely
reciprocablée bed and impression - cylinder pro= 70°
viding' a prmtmg couple, -the: comblnatlon of a
fluid reservon' with a- motor operated Huig* pres-
sure pump havmg an mtake Shnected” to sa1d
Teservolr, a fluid- cylmder a plston thersin’ éon=
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the fluid cylinder, a connection between the dis~
charge side of the pump to convey -fluid under
pressure to the valve casing, ports provided at
each end of the fluid -cylinder communicating
with the valve casing, pilot valves mounted to
reciprocate within the valve casing arranged to
close one port when the other is opened, the valve
casing provided with ports adapted to communi-
cate through the port closed on the valve casing
side to the interior of the fAuid cylinder, means
connected to the said valve casing ports for re-
turning. fluid from the fluid cylinder to the res-
ervoir, a manual control for operating the pilot
valves to-admit fluid under pressure on one side

of the piston and return the fluid on the other

side to the reservoir, whereby the bed is caused to
reciprocate, an inclined cam surface extending
along substantially the entire underside of the
bed, and a cam follower engageable with said
surface to automatically control the pilot valves
and to limit reciprocation of the bed and means
maintaining the said follower in constant en-
gagement with said cam surface.

11, In a printing press including a relatively re-

‘ciprocable bed and impression cylinder providing

8 printing couple, the combination- of, a fiuid
reservoir with a motor operated fluid pressure
bump having an intake connected to said reser-
voir, a fluid -cylinder, a piston therein connected
to the bed, a valve casing contiguous to the fluid
cylinder, a connection between the discharge side
of the pump to convey.fluid under pressure to
the valve casing, ports provided at each end of
the fluid cylinder communicating with the valve
casing, pilot valves mounted to reciprocate with-
in the valve casing arranged to close one port
when the other is opened, the valve casing pro-
vided with ports adapted to -communicate
through the port closed on the valve casing side
to the interior of the fluid cylinder, means con-
nected to the said valve casing ports for returning
fluid from the fluid cylinder to the reservoir, a
manual control for operating the pilot valves o
admit fluid under pressure on one side of the pis-
fon and return the fluid on the other side to the
reservoir, whereby the bed is caused to recipro-
cate, said manual control including a lever con-~
neécted to the pilot valves at one end and inter-
mediate its ends mounted upon a floating pivot,
and means actuated by the bed as it approaches
its ends of travel to move the foating pivot to
operate the pivot valves to-:equalize the pres-
sure on opposite sides of the bed operating piston
to.first retard and then stop.the motion thereof.
.-12.'In a printing press including a relatively

reciprocable bed and impression cylinder provid-

ing a printing couple, the combination of a fuid
reservoir. with. a motor operated fluid pressure
pump having an intake connected to said reser-
vair, a fluid eylinder; & piston therein connected
to.the bed, a valve casing contiguous to the fluid
cylinder, a connection between the discharge side
of the pump to convey the fluid under pressure
to the valve casing, ports provided at each end
of the fluid cylinder communicating with the
valve casing, pilot valves mounted to reciprocate
within the valve casing arranged to close one port
when the other is. opened, the valve casing pro-
vided with ports adapted to communicate through
the port closed on the valve casing side to the
interior of the fluid cylinder, means connected
to the said valve casing ports for returning fluid
from the fluid cylinder to the reservoir, a manu-
al control for operating the pilot valves to admit
fluid under pressure on one side of the piston and
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return the fluid on the other side to the reservoir,
whereby the bed is caused to reciprocate, said
manual control including a lever connected to the
pilot valves at one end and intermediate its ends
mounted upon a floating pivot, and means actu-
ated by the bed as it approaches its ends of
travel to move the floating pivot to operate the
pivot valves to equalize the pressure on opposite
sides of the bed opersting piston to first retard
and then stop the motion thereof, said means
Including 2 follow up bar mounted adjacent the
valve casing and carrying the floating pivot at
one end having means at the other end cooper-
ating with means upon the bed to impart move-
ment of a lesser degree in a corresponding direc-
tion as the bed reciprocates.

13. In a printing press including a relatively
reciprocable bed and impression cylinder provid-
ing a printing couple, the combination of a fluid
reservoir with a motor operated fuid pressure
bump having an intake connected to said reser-
voir, a fluid cylinder, a piston therein connected
to the bed, a valve casing contiguous to the fuid
cylinder, a connection between the discharge side
of the pump to convey fuid under pressure to the
valve casing, ports provided at each end of the
fluid cylinder communicating with the valve
casing, pilot valves mounted to reciprocate with-
in the valve casing arranged to close oneg port
when the other is opened, the valve casing pro-
vided with ports adapted to communicate through
the port closed on the valve casing side to the in-
terior of the fluid cylinder, means connected to
the said valve casing ports for returning fluid
from the fluid cylinder to the reservoir, a manual
control for operating the pilot valves to admit
fluid under pressure on one side of the piston
and return the fluid on the other side to the res-
ervoir, whereby the bed is caused to reciprocate,
said pilot valves spaced apart on a connecting
rod having a locking member thereon projecting
through an opening in the valve casing, a casing
secured to the valve casing about said opening
provided with two aligned valve seats on each side
of said locking member having spring pressed
valves seated thereon provided with projections
engaging said locking member when the fluid
bump is idle, whereby the pilot valves are held in
stationary positions so that the fluid pressure is

equalized within the fluid ecylinder preventing !

movement of the bed until the fluid pump places
the fluid in the valve casing under pressure, which
bressuré overcomes the tension of the spring
pressed locking valves to permit movement of the
pilot valve connecting rod. ’

-14, In a fluid driving means for a power op-
erated printing press having a frame with a bed
cooperating with an impression cylinder forming
a printing couple thereon the combination of a
hollow base supporting the frame and providing
2 fluid reservoir with a fluid pressure pump, a
fuid pressure cylinder upon the frame, a piston
therein connected to one member of the printing
couple, valves for alternately admitting fluid un-
der pressure to one side of the piston, and ducts in
the frame for alternately returning the fluid on
the other side of the piston to the reservoir.

15. In a fluid driving means for a power oper-
ated printing’ press having a frame with a bed
cooperating with an impression. cylinder forming
a printing couple thereon the combination of
a hollow: base supporting the frame and provid-
ing a fluid reservoir with a fluid pressure pump,
a fluid pressure cylinder upon the frame, a piston
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therein connected to one member of the pfinting

couple, valves for alternately admitting fluid un-

der pressure to one side of the piston, ducts in
the frame for alternately returning the fluid on
the other side of the piston to the reservoir, and
means including a cam and cam follower in con-
stant engagement with said cam for automatical-
Iy -operating said valves to equalize the pressure
on opposite sides of the piston as the member
of the.printing couple approaches its end of
travel.

16. In a fluid driving means for a power.oper-
ated printing press having a frame with a bed
cooperating with an impression: cylinder form-
ing a printing couple thereon the combination
of a hollow base supporting the frams and pro-
viding a fluid reserveir with a fluid pressure pump
for delivering fluid'at a predetermined maxiraum
pressure, a fluid pressure .cylinder upon the
frame, a piston therein connected to one mem-
ber of the printing couple, manually .controlled
valves for alternately admitting fluid under pres-
sure on one side of the piston, ducts in the frame
for alternately returning the fluid on the other
side of the piston to the reservoir, and means in-
cluding a cam and cam follower in constant en-
gagement with said cam for automatically oper-
ating said valves to equalize the pressure on op-
posite sides: of the piston as the member of the
printing couple connected thereto approaches the
end of travel determined by the position of the
manual control. :

17. A power printing press.comprising, in com~
bination, a hollow hase, a reciprocable bed car-
ried thereby, a liquid reservoir in the base, a cyl-
inder and piston driving mechanism for the bed;
means carried by the base for supplying fluid from
the reservoir under pressure to the driving mecha-
nism; means for returning the liquid to the reser-
voir; and an impression cylinder carried by the
base and cooperating with the bed to form a
printing couple “and including fluid operated
mechanism for reciprocating the impression cyl-

" inder above the bed actuated by the bed recipro-
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cating mechanism.

18. A printing press comprising, in combina-
tion, a hollow base; a bed carried thereby; an im-
pression cylinder carried by the base, said bed and
impression cylinder being relatively reciprocable
to form a printing couple; a liguid reservoir in the
base; power driven means carried by the base for
supplying liquid under pressure to drive the print-
ing couple; and means carried by the base. for
returning the liquid to the reservoir and including
fluid operated mechanism for reciprocating the
impression cylinder above the bed actuated by the
bed reciprocating mechanism.

19. In g printing press including a relatively
reciprocable bed and impression. cylinder provid-
ing a printing couple, the combination compris-
ing hydraulic. mechanism for operating the
couple; a ligquid reservoir; a pump for supplying
liquid continuously at a predetermined maximum
pressure; a manually operable control for selec-
tively supplying the liquid under pressure to the
mechanism; automatic means actuated by the
operation of the couple for cutting off the supply
of liquid to the mechanism; and means for re-
turning the liquid to the reservoir and including
fluid operated mechanism for reciprocating the
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impression cylinder above the bed actuated by the
bed reciprocating mechanism.

20. In a power printing press including a recip-
rocable bed and fluid control means therefor, the
combination of a pluralily of valves conirolling
said fluid-and motinted on a common connecting
rod; a reciprocable follow up bar; a floating lever
pivoted intermediate its ends on said bar and
pivoted at one. of its ends to said connecting rod;
a, hand control lever articulated with the other
end of the floating lever; a toggle articulated
with the follow up bar; an inclined cam surface
extending along the under side of the bed; and a
spring urging the follow up bar in one direction
and the toggle into contact with the cam surface,
whereby the follow up bar reciprocates with the
bed and is also manually reciprocable.

21, In a power printing press including a recip-
rocable member and fluid control means therefor,
the combination of a system. of valves for con-
trolling the fiuid; a lever in actuating relation
with all of said valves; a floating support for the
lever controlled by movement of the member; and
a hand lever articulated with the floating lever
for actuating the floating lever independently
of the fleating support.

22. A power printing press comprising, in com-
bination, a hollow base, a reciprocable bed carried
thereby, a liquid reservoir in the base, a cylinder
and piston driving mechanism for the bed, means
carried by the base for supplying fluid from the
reservoir under pressure to the driving mecha-
nism, means for returning the liquid to the reser-
voir, an impression cylinder carried by the base
and cooperating with the bed to form a printing
couple, and means actuated by the fluid in the
driving mechanism for preventing movement of
the bed when the driving mechanism is idle.

23. A printing press comprising, in combina~
tion, a hollow base, a bed carried thereby, an
impression cylinder carried by the base, said bed
and roller being relatively reciprocable to form a
printing couple, a liquid reservoir in the base,
power driven means carried by the base for sup-
plying liquid under pressure to drive the printing
couple, means carried by the base for returning
the liquid to the reservoir, and means actuated by
the fluid in the driving mechanism for preventing
movement of the bed when the driving mechanism
is-idle.

24. In a printing press including a relatively
reciprocable bed and impressing cylinder provid-
ing a printing couple, the combination comprising
hydraulic mechanism for operating the couple, a
liquid reservoir, g pump for supplying liquid con-
tinuously at a predetermined maximum pressure,
a manually operable control for selectively sup-
plying the liquid under pressure to the mecha-
nism, automatic means actuated by the operation
of the couple for cutting off the supply of liquid to
the mechanism, means for returning the liquid to
the reservoir, and means actuated by the liquid
in the hydraulic mechanism for preventing move-
ment of the bed when the pump is idle. :

25. The structure of claim 20 wherein the com-
mon. connecting rod mounting the plurality of
valves is provided with a locking device actuated
by said fluid to prevent movement of said rod and
thereby prevent movement of the bed when the
power is idle. HENRY R. TROTTER.
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