2,601,220

10 Sheets-Sheet 1

R. R. RICHARDSON ET AL

Jﬁézﬂe}ztévtsv

Faloh B Ficlardsor

172
S

wiZZiLZmHFa’ﬂwndfan’

B g, ol llnidico g

T g7

H
S A R

e

N o EReeta

¢
i

June 17, 1952

CYLINDER ADJUSTING MECHANISM FOR ROTARY .-PRINTING PRESSES

Filed Aug. 20, 1945




2,601,220

10 Sheets-Sheet 2

R. R. RICHARDSON ET AL
CYLINDER ADJUSTING MECHANISM FOR ROTARY PRINTING PRESSES

June 17, 1952
Filed Aug. 20, 1945

1, ¥
R
| /9 hr%& mlmww
L - A d ] _J /w/mf
= S N TN
...... 2 C [ ) =" | = mqu M
._ﬂ ...... o (N i W e 0= ~ A L N& 8§ @V
= b & AT AL
2\ T \_ o % | [=e—or 83 ¥
HEHE [ e e T T H T -
m-:::@"-wu-:%-: o s e [
D 2 [ e et b s
m .\;Q _w ; m P ._F m \Nh, = _Aﬂﬂu
5 7 H _ 77 ~ L_Hoe g
1) H _
&l A — — = Y Lae =
ol & 24 z S -de K ,
qI--13 — T 1 o =
=yl 9 2 o
I
6951 :
- | %) \
- L0, 2 |09 | ool % o i
/ % et EE "
. 7 T 50 Cunn i
T |
» N e * ._
o __:_ %z :__ ° %%/\@o “_
4 I S ot :
i = £ — 2
| o : e
1.. N O




R. R. RICHARDSON ET AL 2,601,220

June 17, 1952

CYLINDER ADJUSTING MECHANISM FOR ROTARY PRINTING PRESSES

10 Sheets—Sheet 3

R
2
N
32
{ Y,
Treverddor

Filed Aug. 20, 1945

<

!
<5

Xz xw%\

= —— e s Ty m'Q\‘

Eczl_pé P Bichardsor ard

—

[T )

T

7

[ Door por aordl

e 102 !

A NN S

il Seer |

N NS
N RARMIMARY

a7, [ 2L g 95

N vz _ 2er S
kwﬂx 23 mNJ\MIIMWhNWI\

Welliare ﬁr Elrreoredsore

| il et
%

,_:qﬁy'



2,601,220

R. R. RICHARDSON ET AL

June 17, 1952

CYLINDER ADJUSTING MECHANISM FOR ROTARY PRINTING PRESSES

1945

Filed Aug. 20,

10 Sheets-Sheet 4

.......... 1Y
i
&3

1

7Ny

oz 5 mm mw,mw

:

\




2,601,220

10 Sheets—Sheet B

R. R. RICHARDSON ET AL
CYLINDER ADJUSTING MECHANISM FOR ROTARY PRINTING PRESSES

June 17, 1952
Filed Aug. 20, 1945

N
I

.MW/A////A?/ZI

\ |
ez - Y

Trevernlors:

_2§%z§§922AE?JEanézzrziEtva and

N
@\\3 . %

Wil varn A Edmordsorn,

o, (il it “

S

= 7

é PN (NSNS

27 b

N

¢§ii§»
L ©)
57
-2,
95
1!
22/413 | 2
I




June 17, 1952 R. R. RICHARDSON ET AL 2,601,220
CYLINDER ADJUSTING MECHANISM FOR ROTARY PRINTING PRESSES
Filed Aug. 20, 1945

10 Sheets-Sheet &

S

73
ganey
N

N

Y z
ég Palph R Fichardsor
N Wiellrarn. F Edreoredsor

'~3§y-‘ ot %/wﬁmﬁ




June 17, 1952 R. R. RICHARDSON ET AL 2,601,220
CYLINDER ADJUSTING MECHANISM FOR ROTARY PRINTING PRESSES

Filed Aug. 20, 1945 10 Sheets-Sheet 7

Treveridors:
7 a.év/;, R Richardsor

Welliarre A Edmordsor

T L Gl i




June 17, 1952 R. R. RICHARDSON ET AL 2,601,220
CYLINDER ADJUSTING MECHANISM FOR ROTARY PRINTING PRESSES

Filed Aug. 20, 1945 | 10 Sheets-Sheet &
Ry
S —TT X858 ,
= e AN

- \

153

198 —

\‘ 192

~ 202/ \ |
194 / |

\ ‘ ”’”% §\ aNd |
\ L 2
e |

25

T
i
]
X

~
[

0

|

[
—.__—.._.__.___k;j

I

3

Pos. (@)
B2RIE57 Small/esr /”/-/'/7//@

Roll Fosition -

Lz
AN
N

42 -

- Treverdors:
PR .- \ o PRalph B R ?.'C'Aardfs‘on. ard
1828757 = =7 S Williarm H Edmondsor
2 e
st Y Lprtng, ol "MW’M@

758 2257 NN %




June 17, 1952 R. R. RICHARDSON ET AL 2,601,220
CYLINDER ADJUSTING MECHANISM FOR ROTARY PRINTING PRESSES

Filed Aug. 20, 1945 10 Sheets-Sheet 9

o
S
\( |
\
X Q
%, s/ S
lq -
XA \ ™
\ N
aas NQ
AN 8
% N <
A N

/1
97\ N Y

EFH~
27
229 AV
96

\:,}’: /
-\:Z_

1

97

| 229
i_
5
"

N\ )
n||h|\u£

 Jeverdors:
S ] Faloh K. Rickardson ed
X R William A E quncéSan




2,601,220

10 Sheets-Sheet 10

Trverdors:

Welliar H Edrrorndsor

——?}/W gﬂ/”

.EQZ‘:DAE Prickardsorn ard

R. R. RICHARDSON ET AL
¥

CYLINDER ADJUSTING MECHANISM FOR ROTARY PRINTING PRESSES

June 17, 1952
Filed Aug. 20, 1945

TELX
1 S \Nm =
=~ R 2
m ! __ __ __ - X
— b Lo =UScor
= R A ‘ lor
]  ———
= 1S /w:: = N J%mmﬁ
N\\M =3 26| | Ww\m.\“ = WY, PR
7 N I/ =N .
\ le=> 66
\ ——~ma-- - - Aﬁm.H.ﬂlH.HII:ru |||||||| fﬂ
2 B - 0 N wor o
. - F St - _
e ezr _ o | i et
A N
idd L il _ wr;wwx IR
Al y—> O |2 gz
- |.“ | i - QQ A
i
-1- (N | U | | (SO | R | S
[y O) =
-1 ) HE orr /78




Patented June 17, 1952

2,601,220

UNITED STATES PATENT OFFICE

2,601,220

CYLINDER ADJUSTING MECHANISM FOR
ROTARY PRINTING PRESSES

Ralph R. Richardson and William H. Edmend-
son, Chicago, IlL, assignors to United Biscuif
Company, a corporation of Delaware

Application August 20, 1945, Serial No. 611,533
(CL 101—15%)

] 16 Claims.
1

This invention relates to printing presses, and
it is concerned particularly with a printing press
whierein the printing cylinder is movable into
and out-of contact with the sheet or web being
printed on and ifs supporting impression cylin-
der as -distinguished from the more conventional
press arrangement in which the printing cylin-
der is rotatable on a fixed axis, and the impres-
sion cylinder together with the sheet or web are
movable to and from the printing cylinder. This
invention is also more particularly concerned
with a printing press in which the printing
cylihder is riovable as aforesaid, and in which
theé printing cylinder is of the so-called gravure
ot intaglio type.

In the-oberation of an intaglio printing press,
fast drying ink is now generally used and special
arrarigements dre provided for preventing diry-
jHg of the ink on the intaglio printing cylinder,
eéspecially when thie press is temiporarily shit
down for aily purpose. One means for prevent-
ing the drying of ink on. the printing eylinder
during o shut down period is to keep the print-
ing cylinde# in rotation during such shut down:
period bt out of contact with the web beéing
printed. The £6ll being in continuots rotation
constaritly fotates through the bath of ink sup~
plied to it and is thus kept wet at 4ll fimes. The
speed o‘f roﬁattioii of the pr“iriting f'o’ll’ may le c'ut

mcreased but thls is relatlvely unimportant, It

is However iriportant, éspecidlly in-a multi-color

press, that the printing cylinder bé accurately
re-registered with the prifting c¢ylirideis of other

printing units wheri printing oh' a continuous

web:

‘The main objects of theé present invention are
to provide simple bt effective means for auto-
matically adjustihg the printing cylindet to-
wards and frofii the impressiond cylinder under
which the web or sheet travels for engagement
by the printing cylinder; to 'provide heans where-~
by the operative relationship of the printing. cyl-
irider and impression rolk may be decurately ad-
justed and madintained indéperdently of the
mearis for moving the prifiting cylinder o and
from' stichy operative relationship; te provide
means which, wheén the press unif is' shut dowi
and the printing cylifider adjusted to inoperative
pesmon wﬂl automatmally effect mdependent
the drymg of ink thereon; to provide an mtagho
printing press in-which the relationship: between
the prmtmg cylirider; the ink applying means and
the ink doctormg Hiegns may remain cotristant in
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all positions of the printing cylinder; and to pro-
vidé a printing press of the character indicated
wherein printing cylinders of various diameters
may be used with relatively simple adjustments
of thie parts of the press which are affected by
the change in printing roll diameter.

Other objects and advantages of the invention
will be understood by reference to the following
specification and accompanying drawings (ten:
sheets) wherein there is illustrated an: improved:
intaglio printing press embodying a selected form:
of the invention.

In the drawings:

Pig. I is a side elevation, certain parts being
broken away to more clearly illustrate other
parts;

Fig. la is a side elevation of the upper portion
which is broken away in Fig. 1;

Fig. 1t is a plan of a part of the mechanism;

Fig. Ic is a séction showing certain details of
a portion of the mechanism shown in Fig. 1;

Fig. 2 is anl end elevation looking at the left-
hand end of the press as shown in Fig. 1;

Pigs. 3 and 4, when taken together, constitute

5 & plan view of substantially the entire press

structure, Fig. 3 béing partially in section and
illustrating mechanism for driving the printing
cylinder, and Fig. 4 showing the printing roll
in the main body of the press from which there
has been removed for purposes of illustration
céftain parts which normally overlie the printing
roll;

Fig. 5 is a section approximately on the lines
5—5 of Figs. 2 and 4;

-Fig. 6 is'a-side elevation of mechanism appeai~
irig g the left-hand end of Fig. 2;

Fig. 7 is an end view, partially in section, of
the mechanisin: shown in Fig. 6, the mechanismi
being located on the far side of the left-hand
énd. pertion of Fig. 2;

Fig. 8is a-pldn section on the line 8—8§ of Fig. 2;

Fxg‘ 9'is a section on the line 9-=¢ of Fig. 3;

Fig. 10 is 4 cross séction on thé line f0—f0
of Figs. 5 and 83

Fig. 11 is a fraginentary side €levation as indi-
cated: by the litie {1—I1 of Fig. 8;

Flg 12 is a diagrammatic 111ustrat1on
3 aiid 14 are elevational and sectiofidl
Pectively on the linés (813 and 1414
of Figs. 2 and 4, certain portions beidg brokéi
away and sHown in section in Fig, 13;

PFig. 15 is o 'section on th€ line {515 of Fig. 5;
and

iz 16'is o section on the line (616 of Fig, 15.

The printing press illustrated in the drawings
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embodies a printing roll | and an impression cyl-
inder 2, the paper or flat web 3 on which printing
is to be effected being passed between said print-
ing roll and impression cylinder in the direction
indicated by the arrow 4. The impression roll
2 is preferably a rubber covered roll and it is
vertically slidably mounted through the agency
of bearing blocks 5§ at its opposite ends in verti-
cally extending guide members 6—8§ which are
supported by the stationary main frame 7.
Downward movement of the impression roll 2
may be limited by engagement of the lower edges
of its bearing blocks 5 with shoulders 8—8 formed
on a frame member 2 and the impression cyl-
inder is normally urged downwardly by means
of an overlying roll 18. The roll {0 is vertically
slidably mounted in the ways 6-—6 through the
agency of its end bearing members |1 and suitable
spring means is provided for urging the bearing
blocks i and the roll {8 downwardly to thereby
urge the roll 2 downwardly.

The bearing blocks |1 at opposite sides of the

frame are normally urged downwardly by pairs
of springs 62—82 which are normally under com-
pression between collars 63 and the overlying
ends of a cross-head member 64. The collars
63 are formed integrally with spring guides 65
which threadedly receive extension bolts 66
which extend through the frame member 9 and
bear on the upper edge of the pressure roll bear-
ing block {l. The cross-head 64 has a screw
threaded central opening 68 which threadedly
receives a screw post 61, the lower end of which
is journalled as indicated at 68 in the frame
member 9. The upper end of said screw post is
provided with a suitable flange §9 for engaging
a thrust bearing 78 which is seated on an annular
bearing surface Tl provided in the top wall 72
of the housing 73 which encloses the spring pres-
sure mechanism. The upper end portion of the
screw post 67 is provided with a cylindrical bear-
ing area 74 which is journalled in a suitable
bearing opening in the top portion 72 of the
housing, and above said bearing portion 74 the
post is extended to receive a gear or worm wheel
75 which is suitably keyed to the post.
- The washer 71 is secured by a screw to the
end of the post so as to overlie a portion of the
gear 15 to prevent its endwise removal from the
post. The gear 79 has a hub portion which en-
gages the upper surface 78 of said top wall mem-~
ber 12 to prevent downward movement of the
post.

It will be seen that by rotation of the worm
wheel 75 the screw post 67 will be rotated to
thereby effect vertical adjustment of the cross-
head 64 and corresponding- adjustment of the
compression of the springs §2. The pressure of
the springs 62 is, of course, transmitted down-
wardly to the extensions 66 and the bearing block
It so that the pressure roll 10 acts to yieldingly
move the impression cylinder 2 to its lower limit
of movement as determined by engagement of
the lower edges of the bearing blocks 5 with the
shoulders 8 on the frame member 9.

When the printing roll | is in its operative
elevated position, as shown in Fig. 1, the impres-
sion cylinder 2 should be moved upwardly very
slightly so that a very slight space exists be-
tween the shoulders 8 and the lower edge of the
bearing blocks § to thereby insure pressure con-
tact bketween the impression cylinder 2 and
printing roll { (or between the web or sheet and
the printing roll) across the entire length of the
printing roll. The upward spacing of the lower
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edges of the bearing blocks 5 from the shoulders
8 need be only slight, merely sufficient to make
sure that the shoulders 8 do not prevent the
springs 62 from pressing the impression cylinder
into engagement with the printing roll when the
latter is in its elevated operative position.

When the press is initially assembled, the
springs at both sides are, of course, properly ad-
justed to provide the required spring effected
contact between the impression cylinder and the
printing roll.

In setting up the press, the cross-head 64 is
adjusted to compress the springs to a predeter-
mined degree after which the extensions 66 are
adjusted in such a manner that when the bear-
ing blocks 5 are in engagement with the shoul-
ders 8, the lower ends of the guide posts 65 will
at least slightly clear the top surface 76 of the
frame member 9. This will insure the applica-
tion of spring force to the impression cylinder
at all times.

Once the press is set up it should not often
be necessary to vary the adjustment of the spring
pressure at one side without also adjusting the
pressure at the other side. Accordingly means
are provided for simultaneously acting on the
worm wheel 75 at each side of the press to cor-
respondingly rotate the screw post 67.

The adjustment mechanism last referred to
comprises, at each side of the machine, worm-
gears 284 which are respectively carried by shafts
205¢ and 205b which are suitably journalled in
housing cap members 206. The shafts 205¢ and
205b are extended toward each other to enter
suitably bored out ends of a tubular shaft 207.
One end of the tubular shaft 207 is secured by
set screw or other suitable means as indicated
at 208 to the shaft 269« and at its other end it
is provided with clutch teeth 209 which are
adapted to mesh with corresponding clutch teeth
on a coliar 210 which is secured by set screw
211 or other suitable means to the shaft 205b.
A collar 212 is secured to the shaft 265a to en-
gage the outer surface of the cap 206 to pre-
vent shifting of the shaft 205a¢ and gear 204 in-
wardly, the gear itself being provided with an
endwise extending flange portion similarly en-
gaging an inside surface of the cap 206 to pre-
vent endwise shifting in the other direction. The
shaft 286b is extended outwardly from the cap
286 and provided with a squared or other suit-
ably formed portion 2i{3 which may be engaged
by suitable wrench or operating handle for turn-
ing the shaft 205b, and through the members
210 and 207, the shaft 205a. Thus the spring
mechanisms at both sides of the machine may
be simultaneously adjusted in the same direc-
tion. In the event that it should be found nec-
essary to adjust one side and not the other, the
set screw 208 at one end of the tubular shaft
207 may be loosened to permit the tubular shaft
207 to be moved endwise sufficiently to disengage
the inter-meshing clutch teeth 239. When the
clutch teeth are so disengaged, either side may
be adjusted independently of the other and for
this purpose the shaft 205¢ may also be ex-
tended outwardly as is the shaft 205b to facili-
tate adjustment at that side of the press.

For the purpose of providing a visual indica-
tion of the extent of compression of the springs
62, each housing 13 is provided with a vertically
extending elongated slot 214 to permit a pin 215
projecting laterally from the cross-head 66 to
extend into a visible relation to a suitably gradu-
ated scale or other indicating means provided



‘pression cylinder.
Toll mounting and the said adjusting means will
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on the ‘side wall of the Housing adJacent the slot
214,

To prevent the cross-head %4 from rotating
with' the screw post- 61 when effecting adjust-
ment ‘of the springs 62 there may be provided a
pair -of -set screws, one of which is indicated at
216, respectively disposed on opposite sides .of

one of the spring guide posts 65 which is prefer-

ably made slightly longer than the other such
post. "The screws 216 are threaded through the
respective side walls .of the housing 13 so that
the inner ends of the serews will embrace the
upper ehd of the elongated spring guide post 65.
The -purpvose of elongating the post which coop-
erates with such set screws is to avoid any inter-
ference between the set screws and the cross-
head 64 when the latter is adjusted to its highest
elevation.on the screw post 67.

When the printing roll | is adJusted to fits
operative position, the impression eylinder 2 and
the intermediate pressure roll 19 are moved up-
wardly slightly as already indicated. Such move-
ment is, .of course, transmitted to the spring
guide posts 65, the upper ends of which termi-
nate sufficiently short of the overlying top wall
12 'of the housing to permit such upward move-
ment of the posts. However, in respect of the
spring post 65 which is ‘made somewhat longer
to cooperate with the positioning screws 216,
there is provided in the top wall 72 of the hous-
ing ah opening 2{7 into which the upper end of
the posts 65 may extend in the event that'an ex-
cessive amount of upward movement is trans-
mitted to said spring posts.

The printing cylinder | is mounted for vertical
adjustment toward and from the impression
cylinder ‘2, and there are provided two means for
effecting-such -movement of the printing cylinder.
One means for moving the printing cylinder to-
ward and from the impression cylinder surface
to produce a predetermined limited amount of

separation of the printing cylinder from the im-

pression -eylinder is to temporarily interrupt the

printing operation of the press. The other means
for adjusting the printing cylinder is designed

to afford a greater range of adjustment and
serves mainly to permit the mounting of print-
ing cylinders of a substantial range of diameters
in the press for cooperation with the same im-
The details of the printing

presently be described.
‘When the printing operation is temporarily

-interrupted by lowering the printing cylinder

from the impression cylinder, it is desirable to

‘also relieve the pressure of the pressure roll 10

on the impression cylinder which, being rubber
covered, might tend to be deformed by the con-
tinued application of the pressure roll pressure
on a fixed portion of the impression cylinder, it
being understood that the paper web and the im-~
pression cylinder would normally be stopped
when the printing operation is interrupted.

"For ‘the purpose of relieving the impression
c¢ylinder 2 of pressure from the pressure roll 10
when the printing operation is stopped, there is
provided a unit indicated at 225 intermediate the
bearing blocks 5 and i1 of the printing and pres-
sure rolls respectively. Said unit 225 (see Fig. 1¢)

-eonsists of @ suitable housing 226 provided with

a pair of pneumatic cylinders 227 respectively

-containing pistons 228 ‘which are movable ver-

tically. - The cylinders 2271 are interconnected by

“a-port 229 and a conveniently:-lecated port 230 is -

6

provided for admitting and releasing compressed
air from the cylinders. .

“When the printing cylinder is lowered, a suit-
able air valve will be either manually or auto-
matically actuated to .admit compressed air into
the cylinders helow the pistons 228 whereupon

. the latter will be moved upwardly, their upper

10

20

30

490

45

69

ends:coming into engagement with the lower side
¢f the pressure roll bearing block fi. The air
pressure may be sufficient to move the pistons
upwardly against the pressure .of the springs 62
an extent sufficient to just slightly separate the
pressure roll 18 from the impression cylinder 2
or atleast sufficient to relieve the pressure of the
161l 10:on the cylinder 2.

When the press is to be shut .down for .an
extended time period and when air pressure may
be-shut off, the pressure of the springs.62 may be
manually reduced by ‘turning of the shaft 207
(Fig. 1b) ‘as alveady explained, so as to permit a
pair of springs 231 to effect upward movement
of the pressure roll from the impression cylinder.
The :springs 281 are also housed in said housing
228 intermediate the pneumatic cylinders. The
unit 228 is seated on the printing cylinder bear-
ing block 5 and the openings in the housing .226
for the springs 23{ may extend completely
through said housing so'that the opposite ends of
the springs will seat.on the upper.and lower edges
respectively.of the bearing blocks 5 and (1. The
springs 231 are, of course, of such strength that
they will be effective to raise the pressure roll
after release of the springs 62 has been effected
‘to:a suitable extent.

"The printing cylinder | is preferably of the
intaglio type:and it is journalled in ‘bearings such
‘a8 indicated at 12 (Fig. 1) formed in a vertically
‘movable -and adjustable auxiliary frame member
or -cradle ‘13. ‘Suitable bearing caps 14 are pro-
vided for cooperating with the bearings 12 tohold
‘the end shafts 15-0f the printing roll in place in

‘the bearings 2.

"The auxiliary frame member or cradle {3 com-
prises opposite side portions {6—I86, which -are
rigidly interconnected by transversely .extending
‘frame elements such as indicated at 17. The side
members 16—1i6 are provided with vertically ex-
dended bearing surfaces such as indicated at 18
cooperating with bearing surfaces 19 provided on
the ‘opposite side portions 2029 of the mzgin
frame T (see Figs. 1, 4 and 5).

The auxiliary frame structure 13 is vertically
adjustably supported in the main frame T by

‘means-of ‘posts. 21—21,there being two such posts
5 -ab each side of the auxiliary frame.

The posts 21
have the auxiliary frame {3 seated on their upper
ends and secured thereto as indicated in Fig. 1
‘and each of said posts 21 extends downwardly
into a sleeve 22 (see Fig. 10) which is vertically
slidably but non-rotatably mounted within an-
other sleeve 23. The outer sleeve 23 is in turn
rotatably mounted in a suitably bored out bracket
or casting 24 which is fixedly mounted on an ad-
jacent portion of the main frame 1.

The outer sleeve 23 is ‘held against vertical
movement in the casting 24 by means of a pin 25
which is seated in the casting 24 and has its inner
end :projecting into. a.groove 26 provided in said
outer:sleeve. The upper end of the outer sleeve
23 .is provided with a helical gear or worm wheel
27 through which the outer sleeve may be rotated
by means of a cooperating helical gear or
worm 28.

The inner:sleeve 22 is keyed to the outer sleeve
by:means of keys indicated at.29—29 so-that: the
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inner sleeve is rotatable in unison with the outer
sleeve but is also vertically slidable relative to the
outer sleeve. Said inner sleeve is provided with
internal screw threading indicated at 30 cooperat-
ing with screw threading 31 provided on the lower
portion of the post 21 so that when the sleeves 23
and 22 are rotated, the post 21 will be adjusted
up or down. By rotating the sleeves 23 and 22,
the vertical position of the post 21 and of the
auxiliary frame (3 may be adjusted. This ad-
justment is made sufficient to permit the use of
printing rolls of whatever range of sizes is de-
sired; for example, from 6-inch diameter rolls to
12-inch diameter rolls. The extent of adjust-
ment required for that range of printing rolls is,
of course, 3 inches plus whatever additional allow-
ance may be desired.

The printing roll | may receive ink from any
suitable means, such as an ink trough or pan

shown at 32 which is removably mounted in the ¢

cradle 13. The trough 32 may be removed with
the cradle after ink inlet and outlet conduits 33
and 34 respectively (Figs. 1 and 5), are discon-
nected from the trough or pan. A doctor mecha-
nism shown at 35 is arranged as will hereinafter
be explained so that it may easily and quickly
be moved to an out-of-the-way position to per-
mit the cradle 13 and printing roll | to be moved
vertically into and out of place in the press.

For the purpose of adjusting the frame 13 up :

and down to accommodate different sized rolls,
it is of course desirable that the four posts 21
be simultaneously adjusted. This is effected by
simultaneously rotating the sleeves 22 around the
respective posts.
vided a shaft 52 suitably journalled in bearings
36 carried by the main frame 1, the said shaft
being equipped with worm-gears, such as the
worm-gears 28 previously mentioned for meshing
with the worm wheels 27 of the respectively ad-
jacent post structures. By turning the shaft 52,
the two adjacent post structures will be simul-
taneously adjusted up or down in accordance
with the direction in which the shaft 52 is rotated.
To facilitate rotation of the shaft, one end thereof
is provided with a squared projection 53 for re-
ceiving a suitable crank or hand wheel.
Extending parallel with the opposite ends of
the apparatus there are provided shafts 54a and

54b, each of which are suitably journalled in the

bearings 88 carried by the main frame 1. The
shafts 54c and 54b are geared to the shaft 52
so as to be rotated when the shaft 52 is rotated,
suitable helical gearing comprising gears 55 on
the shaft 52 and gears 56 on the shafts 54c and
541 being provided.

At the other ends of the shafts 54a and 54b
there are provided helical gears 51 which mesh
with helical gears 58 provided on short shafts 59,
which are suitably rotatably supported in bear-
ings 39 carried by the main frame 1. Said shafts
59 carry worm-gears 28 in mesh with the worm
wheels 27 of the respectively adjacent post struc-
tures 21. Rotation of the shaft 52 is thus im-
parted to the shafts 54a and 54b and to the two
short shafts 59 so that all four of the post units
21 will be simultaneously adjusted in the same
direction. The various connecting gears are, of
course, properly selected to effect rotation of all
of the gears 27 simultaneously in the same direc~
tion.

In conventional intaglio printing presses pro-
vision is usually made for elevating the impres-
sion eylinder, such as the impression roll 2 to-
gether with the sheet or web 3 for the purpose

For that purpose there is pro-
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of interrupting the printing operation. That pro-
cedure results in a slackening of the web 3 and
creates difficulties in effecting registering of the
printing effected by the printing roll associated
with the elevated impression cylinder with any
previously or subsequently applied printing or
with previously determined printing positions
on the web.

For the purpose of facilitating temporary sep-
aration of the printing roll and the impression
cylinder, provision is made in the improved struc-
ture for easily and quickly lowering and raising
the printing roll to a limited extent, for example,
about Y.-inch (or whatever distance may be de-
sired). In this instance, the raising and lowering
of the printing roll is effected by raising and
lowering the auxiliary frame (3 on which tfhe
printing roll is supported. This is done by mov-
ing the inner sleeve 22 (Fig. 10) and the post 21
at each corner, vertically. Such movement is ac-
complished through the agency of a sleeve exten-
sion member 48 which is vertically slidable in the
casting 24 and interconnected with the sleeve 22
by means of a split collar 63 having internal
flanges 64 and 65 which enter annular grooves
66 and 67 respectively in the inner sleeve 22 and
the member 49. The parts of the split sleeve 63
are held in assembled relation and in operative
relation to the inner sleeve 22 and the member 40
by means of a spring ring 41.

The lower end of the member 40 projects from
the lower end of the casting 24 and has pivoted
to it a link 42 which extends downwardly and has
its lower end pivoted as shown at 43 (see Figs. 1
and 5) to an arm 44 carried by a shaft 45. There
are two shafts such as the shaft 45, one at each
end of the main frame, and there are of course
two arms 44 on each of the shafts for cooperat-
ing respectively with the post elevating mecha-
nism at each corner. The shafts 45 are jour-
nalled in suitable bearings provided in the main
frame 7. At one side of the apparatus the arms
44 are interconnected by a link 46 so that both
shafts 49 will rock in unison (see Figs. 1, 2 and 5).

One of the shafts 45 (see Figs. 2 and 5) is pro-
vided at one end with an arm 87 which extends
at an angle to the adjacent arm 44 and has its
free end connected by suitable pin and slot con-
nection shown at 48 to the outer end of a piston
rod 48. The piston rod 49 carries a piston head
B0 within an hydraulic cylinder 5i into which
fluid under pressure may be delivered for moving
the piston 50 in the required direction for rocking
the arm 47 and the shafts §5. As shown in Fig. 5,
the printing roll | is in a lowered position and
out of contact with the web 3. When pressure
fiuid is admitted to the upper end of the cylinder
51, it will of course force the piston 50 down-
wardly therein to thereby rock the shafts 45
counterclockwise (Fig. 5) so that the arms 44
and links 42 will be adjusted to a position of sub-
stantially vertical alignment as shown in Fig. 1,
thereby moving the posts 21, the auxiliary frame
{3 and the printing roll { upwardly into printing
relationship to the sheet or web 3 and the im-
pression cylinder 2. The delivery of pressure
fluid to the cylinder 50 may be controlled by any
suitable manual or automatic means, and it will
of course be understood that appropriate piping
is provided for delivering pressure fluid selectively
to either end of the cylinder while releasing pres-
sure fluid from the opposite end thereof.

Ink may be supplied to the ink trough or pan
32 in any suitable manner, In this instance, there
is shown a motor driven pump 60 (see Figs. 1 and
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2) which draws ink from a suitable well or tank
61 and discharges it into the conduit 33 which
discharges into the pan 32 (Fig. 1).

The ink is delivered to the lower portion of the
pan 32 and the ink level may be determined by
means of the position of the outlet opening
through which the drain pipe 34 communicates
with the ink pan.

By reference to Fig. 5 it will be seen that the
ink supplied to the roll i is carried by the roll
rearwardly and then upwardly to the printing
line. Before the ink coated surface of the roll
reaches the printing line, surplus ink is removed
by the doctoring mechanism 35 previously re-
ferred to. Said doctoring mechanism 35 is of the
general ~ type shown in Edmondson Patent
2,323,983, July 13, 1943, but modified and im-
proved in some respects as will presently be de-
seribed.

Surplus ink may flow downwardly on the sur-
face of the roll { and into the pan 32 or any other
suitable means may be provided for taking care
of the ink which is doctored from the roll.

The doctoring mechanism 35 is carried by a
plate 19 which is, in turn, supported by a pair
- of arms 80—88. The upper ends of the armg 80
are screwed or otherwise securely attached to the
lower edge portions of the plate 78 and the lower
ends of the arms are rotatably mounted on a
shaft 81. The shaft 81 is supported by suitably
bored out brackets 82—82 which have collar-like
portions 83 secured to the upper ends of the inner
sleeves 22 of the adjacent vertically adjustable
post structures (see Figs. 5 and 10). The collar
portions 83 may be split form and suitably bolted
together so as to permit assembly thereof around
the upper end of said sleeve 22 hetween upper
and lower flanges 84 and 85 respectively formed
integrally with the sleeve 22.

It will be seen that when the sleeve 22 is moved
up or down by means of the toggle like elements
consisting of the links 42 and the rock arms 44,
the arms 80, the plate 79 and the doctor blade
mechanism will also be moved vertically in uni-

son with the post structures and in unison with .

the printing roll. Hence, vertical adjustment of
the printing roll by means of the hydraulically
actuated toggle structure will occcasion no change
in- the relationship of the doctor blade to the
printing roll. It should be observed that the col-
lar- 83 is- of such size that it fits snugly on the
flanged upper end portion of the inner sleeve 22 50
as to firmly support the arms 88 and the doctor
blade structure while at the same time permitiing

the inner sleeve 22 to be rotated through the ;

agency of the outer sleeve 23 for adjustment pur-
poses already explained.

For cooperating with the arms 83 to support
the plate 79 and the doctor blade structure, op-
posite end: portions of the plate 78 are vertically
slidably mounted on the adjacent portion of the
main frame structure 7. For that purpose each
upper edge portion of the plate 718 near each end
is provided with a slot 86 fitting slidably arcund
and under a bolt 87, which is threaded into the
adjacent main frame portion or into suitable
brackets, such as indicated at 88, which are in
turn secured to the main frame proper. The bolts
87 are preferably of a shoulder type as best shown
in Fig. 4, which will provide the required space
between. the head of the bolt and the adjacent
surface of the supporting bracket or frame part
to permit sliding of the plate as already indicated.
The lower marginal portion of the plate at each
end:is also slidably secured to the main frame or
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to the brackets 88, this being accomplished. in
this instance by means of clip plates 89, which
are bolted as shown at 99 to the adjacent main
frame portion (see Figs. 1, 2 and 13). The frame
part T is suitably recessed as indicated at 81 to
cooperate with the face of each clip 89 to vertical-
ly slidably receive the lower marginal end por-
tions of the said plate 79.

The doctor blade structure proper comprises a
normally stationary shaft 92 which may be of
square cross section for most of its length but
which is provided with rounded end portions suit-
ably journalled in kearings 93 and 94 which are
carried by the plate 79 (see Figs. 4 and 15). A
body casting 95 for the doctor blade is horizontally
slidably mounted on the shaft 92, such mounting
being effected at one end through the ageney of
an arm 98 which is bolted to the end of the cast-
ing 95, as indicated at 87—97. The arm 96 has a
square opening broached out to properly fit on
the square portion of the shaft 2. At the other
end of the body casting 5 (Fig. 15) the casting is
slidably mounted on the shaft through the agency
of a sleeve 98, a portion of which has a square
socket fitting over an end portion of the square
shaft 92, and another portion suitably bored out
to slidably and rotatably fit on a round or cylin-
drical portion 99 of said shaft 92. The sleeve 98
fits inside a suitably formed portion of the casting
85 and the sleeve is rigidly connected to the cast-
ing by suitable means, such as one or more set
screws such as indicated at 100. Thus the-sleeve
98 and casting 95 are movable horizontally as: a
single unit on the shaft 92.

To effect horizontal reciprocation of the body
casting 95, there is provided a tubular member
181 which has a portion fitting telescopically over
an cuter end portion of the sleeve §8. The tubular
member 181 is provided with a suitable roller 102
projecting inwardly from its inner surface and
projecting into a cam groove 103 provided in.the
sleeve 88. The cam groove 103 is so formed that
rotation of the tubular member 10! in a fixed
plane will effect reciprocation of the sleeve 98
and body casting 95. Additional details of the
cam groove and roller structure are shewn in the
aforementioned Edmondson Patent 2,323,983.
The tubular member 181 is held against horizontal
shifting movement by means of a suitably flanged
bushing 104, which is in turn locked in place
between the inner end of the bearing 93 or a
washer 185 and a shoulder (96 formed on the
shaft 92 by the provision of a suitably reduced
diameter portion 187 of the shaft. The tubular
member i@ is further provided with spur gear
teeth (68 by which the member may ke rotated.

The doctor blade 08 is clamped between the
portions of a split head 118, the said head 10
being secured to a shaft {i{. The shaft {1} is
journalled at its ends in end members {12 and {{3
(see Fig. 15) and near one end in a post member
{14, The post ({4 has a suitably formed head
as best shown in Fig. 5 including a bolted on cap
portion for rotatably supporting the shaft (11.

The shaft 1il, together with the doctor blade
198 and its carrying head 118 may be rocked to
adjust the angular relationship of the doctor
blade to the printing roll. The means for effect-
ing such rocking of the shaft {i{ is best shown
in Figs. 14 and 15. As there shown, the shaft
i1 is provided with a worm wheel {15 which is
keyved or otherwise secured to the shaft. Said
worm wheel {186 meshes with a worm gear {16
provided on. a shaft (17, which is rotatably
mounted in the arm-like end member 96 and
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provided at its lower end with a bevel gear {18
which is keyed or otherwise secured to the shaft.
The shaft 11T may be rotated by means of a
manually rotatable shaft §19 suitably journalled
in the lower end portion of the arm 96 and pro-
vided with a bevel gear 129 which meshes with
the gear {18. The outer end of the shaft 119
may be provided with a hand lever or arm 121
to facilitate turning of said shaft 119 (see Fig. 1).

The end member |13 in which the shaft (i1 is
journalled inecludes a shaft or post portion 122
which is slidable inwardly and outwardly in a
socket 123 provided in said end arm 96. The
post portion 122 of the end member 113 (see Figs.
14 and 15) corresponds to the post portion 114
of the intermediate bearing support for the shaft
f11 which is also slidable inwardly and outwardly
in a suitable socket 124 provided in said body
casting 95 (see also Fig. 5). The end member
112 (Fig. 15) is similarly slidable in a guide way
125 provided in the end of the body casting $5
and it is adapted to be locked in selected position
by means of a clamping screw 126. Each of the
posts 114 and 122 are provided with gear teeth
or racks 127 and (28 respectively which mesh
with pinions, such as shown at 129 formed in a
shaft 130, which is rotatably mounted in the body
casting 95 and end arm 88. By rotating the shaft
130, the supporting members 114 and {22 for the
shaft {11 may be moved inwardly and outwardly,
provided of course that the clamping screw (28
is so adjusted as to permit the end member 112
to follow the movement of the shaft 1il. For
rotating the shaft 130 there is provided an ad-
justing member (31 (see Fig. 16) which is suit-
‘ably rotatably mounted in the body casting 95,

. secured against endwise movement and provided
with worm gear teeth or equivalent secrew thread-
ing, such as shown at 132 in mesh with suitable
teeth 133 provided on a portion of the shaft
130. Because of the small pitch diameter of the
gear {33 the adjusting member (31 is disposed
at a slight angle, as is clearly shown in Fig, 4
to properly dispose its teeth 132 in operative re-
lationship to the teeth 133 which are advanta-
geously formed parallel with the axis of the shaft
130. The outer end of the adjusting member {31
is preferably squared as indicated to receive an
adjusting wrench or lever to facilitate manual
turning thereof.

‘When the shaft 1! is adjusted up or down
relative to the upper edge of the body casting 98,
the gear 115 on the shaft i will roll over the
teeth of the worm gear 116 which is extended to
maintain meshing relationship with the gear (15
as best shown in Fig. 14. Hence, if the shaft {{1
is adjusted upwardly from the lowermost posi-
tion shown in Fig. 14, the angle of the doctor
blade 109 would be changed. The angle may be
restored to the initial angle by turning the shaft
119 as already explained.

The doctor blade structure is also rockable
about the axis of the shaft 92 to thereby adjust
the doctor blade 189 toward and from the sur-
face of the printing roll. Such adjustment is
particularly desirable to facilitate the use of dif-
ferent sized printing rolls in the press.

For rocking the doctor blade structure about
the axis of the shaft 82, said shaft is provided
at one end with a worm wheel 134 which is keyed
or otherwise secured to the shaft. Said worm
wheel is in mesh with a worm gear 135 carried
by a shaft 138 which is suitably rotatably mount-
ed in brackets 137 and (38 which are mounted
on the plate 79. One end of the shaft 13§ pro-
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jects forwardly from the front bracket 137 and
is suitably squared as shown in Fig. 13 to facili-
tate turning thereof by means of a wrench or the
like. Turning of the shaft 136 and its worm gear
135 will, of course, effect turning of the shaft 92
and the entire doctor blade structure. Rotation
of the shaft 92 is imparted to the doctor blade
structure by reason of the fact that the end arm
95 is mounted on a square portion of the shaft
82 as shown in Figs. 14 and 15.

The bearing 137 may be formed as a part of a
housing (48 which is mounted on the plate 79
to cover a portion of the end arm 396 which pro-
jects outwardly through an opening 149 (Fig. 14)
in the plate 79. Said housing (48 is suitably
slotted as shown at 150 to permit the adjusting
shaft 119 to project into readily accessible po-
sition.

The doctor blade structure may, in its entirety,
be swung outwardly from the printing roll about
the axis of the shaft 81 on which the structure
is pivotally supported by means of the arms or
brackets 80—88.

The means for driving the gear 108 and there-
by effecting reciprocation of the doctor blade is
such that said swinging movement of the doctor
structure may be readily effected without first
removing or disconnecting any of the driving
connections. As shown in Figs. 2 and 4, the gear
108 is driven by means of a pinion (39 and a
gear 140 which are suitably mounted for rotation
on the plate 79 or in suitable bearing brackets
secured thereto. The gear 140 is carried by a
shaft {41 which is provided at its other end with
a helical gear 142 which meshes with another
helical gear 143. The gear (43 is carried by the
upper end of a shaft 144 which is journalled in
a bracket {45 carried by the side frame element
20. The lower end of said shaft 144 may be con-
nected directly to an electric motor {46 mounted
on the side frame of the machine. A suitable
speed reducing gearing may be incorporated in
the casing of the motor, if desired. The shaft
141 which carries the gears 140 and 142 is jour-
nalled in a suitable housing 147 which is secured
to the plate 79.

When the doctor blade structure is to be swung
outwardly on the shaft 81, the upper locking
bolts 81—87 and the clips 89—89 are removed
whereupon the doctor blade structure may be
swung in its entirety to an inoperative, out-of-
the-way position. Such outward swinging move-
ment of the doctor blade structure effects dis-
engagement of the gear 142 from the gear 143
and when the structure is returned to operative
position the gears 142 and 143 may be readily
brought into mesh without difficulty so that the
driving eonnection between the motor 146 and
the doctor blade structure is restored.

The printing roll i is driven through a gear 15/
suitably mounted on the shaft 15 of the printing
roll. Said gear (51 meshes with a gear 152 (see
Fig. 3) which is of split construction to permit
adjustment of the effective widths of the teeth
of the gear. Said gear 152 is keyed to one end
of a shaft 152, the other end of which carries a
clutch member 154 which cooperates with an-
other clutch member [55. The ciutch member
155 is keyed to a tubular shaft or sleeve 156 which
has keyed to its other end another split gear (57
which meshes with a driving gear 158 carried by
a drive shaft 199. The drive shaft {59 is in turn
driven by any suitable connections to a power
source which in this instance may be considered
as g main driving shaft which is drivingly con-
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nected" to- each’ of 'a plurality of printing press
umits employed: for multiccolor printing. As
shown in*Fig. 2, tHe shaft 159'is driven by suit-
able gear connections indicated at 160 to -a- ver=
tically disposed shaft 61 which extends down-
wardly into driving ‘connection with a main' drive
shaft common to all of the driven units of appa-
ratus. The shaft {59 is, of course; suitably
journalled in the' supporting housing {62,

The-clutch comprising the clutch parts 154:and
185 is preferably of the type shown in Edmond-
son’ application Serial No. 399,104, filed Jiine 21,
1941, now Patent Number 2,384,418, September 4,
1945, Said clutch-mechanism is of ‘& type which

canbe repeatedly engaged in only a single-driving *

position so that the' printing cylinder 1 would
always occupy the same operative relationship to
the driving' means which is common to other
printing units:. Thus restoration of register be-

tween all of the printing units of the press is

readily attained.

The clutch is' controlled’ by means of a forked
member 163 which carries suitable ping or rollers
operating' in & groove 184 provided in a part
which is rigid with the clutech member 154.
forked member 163 is secured to the upper end
of & vertically disposed shaft 165 whick is
journalled:in a bearing brackst {66 secured to
one side of the housing {82, Said bearing
bracKet 186 is suitably slotted as indicated at. 167
(Fig..8) to permit an army 168 to be mounted on
said shaft 165. The arm (68 is keyed to the shaft
185 so as. to permit the shaft to slide vertically

Said -

ti]

25

o

through the arm’ {68 while at the same. time

insuring the transmission of rocking movement s

from the arm 188 to the shaft 165 and clutch
controlling member 163 whenever the. arm is
rocked.  The outer or free end of the arm. 158 is
suitably connected as indicated at 169 (Figs.. 3

and 6) to the free end of a piston rod 1710 of a =

pneumatic cylinder {71 which is mounted in the
casing 182.

The pneumatic cylinder {11 is suitably. con-
nected to a source of pressure air and control
means (not shown) so that when the cylinder 51
is-actuated to lower the printing roll I and parts
associated therewith to an inoperative position,
the clutch member 154 will be. disengaged: from
the clutch member {55 to. thereby interrupt the
normal drive of thé printing cylinder f. .

For the. purpose: of. maintaining the. printing
cylinder in: rotation when its. nermal drive. is
disengaged, there is provided -an auxiliary driving
electric motor {72-suitably. mounted.on the -hous-
ing 152 and connected: through a-suitable speed
reducing unit 173 to a shaft {14 which extends
from: the speed reducing unit 173, Said shaft
{14. has secured to it .a gear |15 which meshes
with a gear 17§ which is rotatable on- a short
shaft {77 carried by a suitable bracket element
{18 of the speed reducing unit 113. A pulley
{79 is secured. to the gear {78 -and a belt 180 is
employed for transmitting. rotation:. from: the
pulley {78 to-a pulley {81 which: is secured to-or
formed integrally- with the clutch part 154.

When the electric. motor {72-is'energized it is
operative to-drive the pulley {&{ and the clutech
member {54 and hence the shaft’ 153 through
which the printing cylinder shaft {5 is'driven by
means of gears {52-and 151 ’

When the guxiliary driving motor 112 is not in
operation and the press:isteing operated through
the main drive; driving of the auxiliary motor
through the: belt connection &9 is prevented by

providing a suitable, known form.of overrunning 76
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clutech mounting for the pulley {8{ and clutch
member 134 on the shaft 153. Such g clutch
mounting is embodied in a hub part 221 formed
on-one side of the pulley 181 and so arranged. that
rotation of the pulley 181 at a relatively low
speed and in one direction will be transmitted to
the shaft 153. However, when: the press is being
driven through the main drive, the shaft 153 will
be driven at a higher rate of speed and the shaft
will then rotate freely within the clutch contain-
ing hub 221 of the pulley {81. Thus the auxil-
iary driving. motor {72 is protected from reverse
driving forces.

The motor i12° may be automatically con-
trolled by suitable switch mechanism (not shown)
interlocked with the control means for the hy-
diaulic cylinder 51 and the pneumatic: cylinder
{71 so that the electric motor will be started and
stopped in properly timed relation to the lower-
ing and raising of the printing roll. The timing
should be so arranged that the motor 172 will be
started after the clutch members 154 and 155 are
disengaged and the motor should be stopped just
prior to reengagement of said clutch members.
The respective driving forces for the printing
roll. are thus prevented from simultaneously
driving therell. The required timing mechanism
is. well known in the art and is, therefore, not
herein illustrated.

When. the printing cylinder is in'its inoperative
lowered position, it is driven at a.reduced speed
by means of the auxiliary driving motor 112, In
this' manner the printing cylinder is maintained
in motion so as to prevent ink from drying on
any portion of the cylinder even though the
printing unit is otherwise temporarily stopped
for any purpose.

The auziliary drive mechanism. just deseribed
iy made adjustable to permit it to operate in the
manner described’ in connection with printing
rolls:of various diameters which result in differ-
ent positions of elevation of the shaft 15 and the
driving gear {8f{. As best shown in Figs. 3, 6 and
T, the shaft 53, the tubular shaft 56 and the
parts: associated therewith are supported for
rotation in a tubular Housing 182 which is: pref-
erably formed. integrally with a bracket (84.
The housing portion {82 may be made in two
sections separable along a -plane parallel with
and extending through the axis of the shaft 153
50 as to permit assembly of the:structure illus-
trated. A cap-like section 183 of the housing
may be bolted to the remainder of the housing
by suitable bolls, such as indicated at 183a (Fig,
7y. The bracket plate 184 is vertically adjust-
ably mounted on the adjacent side wall of the
housing 162 hy means of bolts {85 which are
secured: against; rotation and against lateral
movement in the housing 162 and passed through
suitabie upper and:lower slots, such as indicated
at 188 and {87 respectively in the bracket plate
{84, By loosening the clamping nuts (86 on the
boits 185 the bracket plate {34 may be freed suffi-
ciently to permit its being moved up or down as
may be required.  Such movement of the plate
may advantageously be effected through means
such a3 one or more suitably positioned holts,
such as indicated at (88 which are threaded
through brackets {89 mounted on the housing
£62. The upper ends cf the bolts 188 are pro-
vided with heads 189 anchored in slots provided
inthe bracket plate 184 so that up or down move-
ment of the bolt {88 will be transmitted to said
bracket plate {84. The bolts 188 may- also: be
provided with nut-like collars {91 to: facilitate
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turning of the bolt by means of a wrench or the
like, such collars being located in properly spaced
relation to the bolt heads 188 for embracing be-
tween them a portion of the bracket plate 184,
as shown in Fig. 7.

The axis of the driven gear 151, at its highest
elevation, i. e., when the smallest printing roll
is in use, will be concentric with the axis of the
axially fixed drive gear 158. When a larger
diameter printing roll is used, the axis of the gear
{51 will, of course, be lowered. Lowering of the
axis of the printing roll shaft {5 and its driving
gear 51 will, of course, require appropriate
adjustment of the position of the axis of the gear
152 to maintain it in proper mesh with the gear
151. It may be observed that it is not feasible
to lower the axis of the gear 152 to the same
extent that the axis of the gear 15! is lowered
since that would also involve lowering of the gear
157 to an improper, if not inoperative, relation-
ship to the main driving gear {§8. Accordingly
provision is made for adjusting the gears 152 and
(57 both downwardly and towards the gears I51
and (58 respectively whereby the gears 152 and
{51 may be maintained in proper meshing rela-
tionship to their respective cooperating gears 151
and (58.

In the diagram, Fig. 12, there is represented
the relationship of the gears 151, 152, [57 and
(58 when there is in use a printing roll having
a diameter which is greater than the diameter
of the smallest printing roll which the press is
designed to use. The axis 15a of the larger
printing roll shaft {5 and the driven gear {5/ is
spaced from the axis 159a¢ of the drive shaft 159
and gear 158. (Fig. 3 may be advantageously
considered together with Fig. 12 in connection
with this explanation.) In Fig. 12, the coaxial
gears 152 and 157 are represented (@) in full lines
in an elevated position for driving engagement
respectively with the gears {51 and {58 when they
are coaxial as when the smallest diameter print-
ing roll is in use, and (b) in broken lines in a
lowered position for driving engagement respec-
tively with the gears {51 and 158 when they are
not in coaxial relationship as when a larger
diameter printing roll is in use. The common
axis of the gears 152 and 157 is indicated at 153a
and 153b in two positions respectively corre-
sponding to the two illustrated positions of the
gears 152 and 151.

In order to maintain the gears 152 and {57 in
proper mesh with the gears (5{ and 158 respec-
tively when they are out of coaxial alignment,
as when a printing roll of larger than minimum
size is to be used, the common axis of the gears
152 and (57 is adjusted downwardly from [53a
to 1535 in an arc having its center coincident
with the fixed axis [59a of the drive shaft (59
and gear 158. Such arcuate adjustment of the
axis 153a serves, of course, to maintain the gear
{57 in proper relationship to the gear 158 and
it will be apparent from the diagram that such
adjustment also serves to place the gear (52 in
proper operative relationship to the gear 151,
the axis of which is downwardly offset relative
to the axis of the gear 158. The downward
movement of the said common axis of the gears
152 and (57 is one-half of the distance that the
axis #8a is lowered for the selected larger size
printing roll from the location of the axis 15a
for the minimum sized printing roll. It will also
be apparent that this condition will prevail
throughout the range of printing roll diameters
which may be employed. . :
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For effecting the indicated adjustment of the
gears 152 and (57 the bracket plate 184 is verti-
cally movably mounted on the housing (62 as
already explained. The vertical component of
movement of the gears 152 and 15T may be ef-
fected by appropriate turning of the adjusting
screws 188. :

The horizontal component of the arcuate ad-
justing movement of the gears 162 and 157 is
obtained by means of an eccentric mounting of
the tubular shaft 156 and the shaft {83 in the
housing 182. This is effected by means of a
sleeve-like member 192 rotatably mounted with-
in the housing (82 and equipped with ball bear-
ings 193 and 194 at its opposite ends for rotat-~
ably supporting the tubular shaft 156. The shaft
{53 is, of course, suitably journalled in opposite
end portions of the tubular shaft (56 as shown at
195 and 196 where suitable anti-friction bearings
may be provided if desired. The sleeve 192 is
somewhat enlarged at its ends for receiving the
ball bearings 193 and 194 and the seats or bearing
surfaces 197 and 198 for the respective anti-fric-
tion bearings 193 and 194 are concentrically dis-
posed relative to the common axis of the shaft
153 and tubular shaft 156. The bearing seat or
surfaces (99 and 200 on which the sleeve mem-
ber 192 is rotatable, are eccentrically disposed
relative to the said bearing surfaces 197 and 198
respectively so that rotation of said sleeve 192
will effect the lateral or horizontal component of
adjustment of the common axis of the shafts 153
and 156.

For rotating the sleeve 192, a portion of the
bearing surface 200 at one end of the sleeve is
provided with gear teeth, indicated at 201 (see
Figs. 3 and 9), which mesh with the teeth 202
of a screw or worm gear 203 which is suitably ro-
tatably mounted in a portion of the housing 82.
One end of the screw 203 is squared or otherwise
formed to accommodate a wrench or wheel for
facilitating manual rotation of the screw and
thereby turning of the adjusting sleeve 192 to ef-
fect the required lateral adjustment of the gears
152 and 157.

Suitable controls (not shown) are, of course,
provided for effecting properly timed admission
and exhaustion of pressure fluid from the hy-
draulic and pneumatic eylinders 51 and 171 re-
spectively, and for the energization of the aux-
iliary driving motor 172.

In Figs. 6 and 7, the parts are illustrated in
positions occupied for actuating the smallest
printing roll which the press is designed to
handle. When a larger printing roll is employed
and the driving shaft 153 and tubular shaft 156
(see Fig. 3) are lowered and moved inwardly
about the axis of the drive shaft 159 and gear
158, adjustment is required to maintain the aux-
iliary driving belt {80 (see also Figs. 2 and 6)
tight enough to effectively transmit power to the
pulley 181. Such adjustment is effected by loos-
ening one or more set screws, such as indicated
at 222, in the annular member 223 in which
bracket 178 is mounted for rotation (see Figs. 6
and 7). The bracket member {18 may then be
rotatably adjusted to lower the position of the
pulley 179 to the extent required for maintaining
the driving belt 180 tight.

Lowering of the driving shaft 153 and parts
associated therewith also necessitates lowering of
the clutch controlling member 163. This is per-
mitted to follow the downward movement of the
shaft 153 automatically as an incident to the ver-
tically slidable mounting of the shaft 165 in the
hub of the arm 168.
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It will be seen that in the described printing
press structure, vertical lowering of the printing
roll, as readily effected by the hydraulic means
described, permits the press unit to be made tem-
porarily inoperative without disturbing the posi-
tion of the paper being printed on. Waste of
raper is thus avoided and difficulties of effecting
reregistration of the printing unit relative to
other printing or other units operating on the
same paper are overeome.

The described structure further inciudes an ar-
rangement whereby when the printing roll is iow-
ered to temporary inoperative position it is au-
tomatically kept in rotation but usually at a lower
speed; this prevents dfying of ink on the roil and
eliminates time-consuming printing roll cleaning
operations each time that the press unit is made
temporarily inoperative. Also, it will be observed
that accurate adjustment of the printing roil to
proper operative relation to the impression cyl-
inder may be edsily €ffected without disturbing,
or without hindrance from, the raechanism which
permits the 1oll to be temporarily lowered o an
inoperative position. The doctor blade mecha-
nism is so arranged that it follows the printing
roll up and down into its inoperative and opera-
tive positions respectively, and said doctor blade
mechanism is further readily movable in its en-
tirety to an inoperative, out-of-the-way position
facilitating removal of the printing cylinder and
replacement thereof. The mounting of the docter
blade mechanism which permits the latter to ve

‘swung to an-out-of-the-way position is such that
jts other adjustmernts are not necessarily changed

so that it may be readily restored to its normal
relationship to the printing roll without read-
justing the setting of the various parts. In gen-
eral, the structure is such thai extensive time
losses experienced with conventional presses in-
cident to temporary stoppages are effectively
eliminated together with certain advantages in
respect to the facility with which various sizes
of printing rolls may be mounted in the press
without making extensive other changes in the
mechanism.

Various changes in the structure may be made
while retaining the principles of the invention as
referred to in the following claims.

We claim:

1. In a printing press, a rotatable printing roli,

a normally fixed main frame, an auxiliary frame
extending around said printing roll and ver-
tically slidably mounted on said main frame,
said printing roll being journalled in said aux-
iliary frame, means for vertically adjustably
supporting said auxiliary frame and printing
roll comprising four. posts located respectively
adjacent the corners of s5aid auxiliary frame,
means for effecting simultaneous predetermined
vertical adjustment of said posts to thereby cor-
respondingly adjust said printing roll to and from
printing position, mechanism adjustable inde-
pendently of said means for effecting adjust-
ment of said posts variable, selected distances
vertically to thereby adapt the auxiliary frame
to support printing rolls ¢f various diameters
with their uppermost surface portions at a pre-
determined elevation in printing position, and
means for simultaneously effecting like adjust-
ment of said posts to the selected variable extent.

2. In a printing press, a rotatable printing roli,
a normally fixed frame, an auxiliary frame ele-
ment verticaily slidably mounted on said fixed
frame for vertically adjustably supporting said
printing roll, and means for: effecting vertical

10

15

20

25

30

35

60

65

70

75

18

adjustment of said auxiliary frame comprising
a post anchored to said auxiliary frame and
having a screw threadéed portion, sz normally
fixed bracket having an opening into which said
screw threaded post portion projects, an inner
sleeve provided with internal screw threading
engaging the screw threading on said post with-
in said bracket, an outer sleeve surrounding
said inner sleeve, means for interlocking said
sleeves for unitary rotary movement while per-
mittihg relative vertical movement therebetween,
means for locking said outer sleeve to said
bracket against vertical movement while permit-
ting rotation thereof, means for rotating said
outer sleeve to thereby also rotate said inner
sieeve for effecting vértical movement of said
post, -and means for effecting independent ver-
tical movement of said post and inner sleeve
within said outer sleeve.

3. In a printing press, a rotatable printing
roll, a normally fixed frame, an auxiliary frame
element vertically slidably mounted on said
fixed frame for vertically adjustably supporting
sald printing roll, and means for effecting ver-
tical adjustment of said auxiliary frame com-
prising a post anchored to said auxiliary frame
and having a screw threaded portion, a nor-
mally fixed bracket having an opening into
which said screw threaded post portion projects,
an inner sleeve provided with internal screw
threading engaging the screw threading on said
post within said bracket, an outer sleeve sur-
rounding said inner slésve, means for inter-
loeking said sleeves for wunitary rotary move-
ment while permitiing relative vertical move-

raent therebetween, means for locking said outer
sleeve to said bracket against vertical movement

while permitting rotation thereof, means for
rotating said outer sleeve to thereby also rotate
said inner sleeve for effecting vertical move-
ment of said post, an inner sleeve extension
member vertically slidably mounted in said
bracket and .connected to said inner sleeve so
as to permit relative rotation between said inner
sleeve and said extension while uniting said
sleeve and extension for unitary vertical move-
ment within said bracket, and means connected
to said sleeve extension for effecting vertical
movement of said extension, said inner sleeve
and said post.

4. A printing press according to claim 3 where-
in there is also provided a doctor blade structure
for removing surplus ink from said printing roll,
said doctor blade structure being also vertically
adjustably mounted on said normally fixed frame,
and means Iinterconnecting said doctor blade
structure and said vertically movable post for
effecting vertical adjustment of said doctor blade
structure simultaneously with vertical adjust-
ment of said printing roll.

&. In a printing press, a rotatable printing
roll, a main frame, an auxiliary frame vertically
slidably mounted in said main frame, said print-
ing roll being journalled on said auxiliary frame
s0 as to be thereby vertically adjustably sup-
ported, a doctor blade structure for acting on
said printing roll, means vertically adjustably
mounting -said doctor blade structure on said
main frame, and means interconnecting said
doctor blade structure and said auxiliary frame
for effecting uhitary vertical adjustment of said
auxiliary frame and doctor blade structure to
thereby maintain the operative relationship be~
tween the doctor blade and printing roll, said
interconnecting rmeans comprising a shaft se-
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cured to said auxiliary frame in relatively fixed
relation thereto, and a pair of arms pivotally
mounted on said shaft and secured to said doctor
blade structure for fransmitting vertical move-
ment of said auxiliary frame and shaft to said
doctor blade structure, said doctor blade struc-
ture being also pivotally movable about the axis
of said shaft from operative relation to said print-
ing roll to an inoperative out-of-the-way po-~
sition to provide access to said printing roll.

6. In a printing press, a main frame, an aux-
fliary frame element vertically slidably mounted
in said main frame and provided with means
for rotatably supporting a printing roll, said
auxiliary frame member being adapted to be
supported in various positions of vertical adjust-
ment relative to said main frame member to
thereby selectively support printing rolls of
various diameters with their upper surface por-
tions at a predetermined elevation common to
all of the printing rolls, there being a shaft
portion adapted to be journalled in said auxiliary
frame element for mounting the respective rolls
therein, a gear train comprising a main drive
gear, a driven gear mounfed on said printing
roll shaft, a pair of intermediate gears, one of
which meshes with said drive gear and the other
of which meshes with said driven gear, clutch
means for disengageably connecting said pair
of intermediate gears, whereby said printing roll
is drivable by said drive gear through said train
of gears and whereby said drive gear is adapted
to be disconnected from said driven gear by dis-
engagement of said clutch means, means opera-
tive through one of said intermediate gears when
said clutch is disengaged, to drive said printing
roll, and means for mounting said pair of inter-
mediate gears for movement relative to the
peripheries of said drive and driven gears to
permit driving engagement to be maintained
between the respective intermediate gears and
said drive and driven gears in various positions
of adjustment of said driven gear incident to
the employment of printing rolls of various
diameters.

7. In a printing press adapted to employ var-
ious sized printing rolls with the axes thereof at
various positions to locate portions of the printing
surfaces of the respective rolls in a common pre-
determined position, an axially fixed drive gear, a
driven gear which is coaxial with the selected size
printing roll, means for transmitting rotation
from said drive gear to said driven gear com-
prising a pair of coaxial, interconnected, inter-
mediate gears respectively meshing with said
drive and driven gears, means for mounting said
intermediate gears for arcuate movement about
the axis of said axially fixed drive gear, said
mounting means comprising a vertically adjust-
ably mounted supporting member, a sleeve ro-
tatably mounted in said member, means carrying
said intermediate gears and rotatably mounted
in said sleeve, said sleeve having relatively eccen-
trically disposed external and internal bearing
surfaces for respectively rotatably supporting the
sleeve in said member and rotatably supporting
said gear carrying means, said eccentrically dis-
posed bearing surfaces serving to effect lateral
shifting of the axial position of said intermediate
gears as an incident to turning of said sleeve.

8. In 2 printing press embodying a substan-
tially fixed position impression cylinder and
means adjustable radially of said cylinder for
supporting various sized printing rolls in opera-
tive relation to said impression cylinder, an axial-
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ly fixed drive gear, a driven gear coaxial with the
selected size printing roll, said driven gear being
of the same size for all of the various sized print-
ing rolls which may be employed as desired,
means for transmitting rotation from said fixed
drive gear to said driven gear in each of its var-
ious positions incident to the various sizes of
printing rolls employed from time to time, com-
prising a pair of intermediate gears intercon-
nected for the unitary rotation and respectively
meshing with said drive and driven gears, means
for mounting said pair of gears for arcuate move-
ment about the axis of said drive gear, said
mounting means comprising a vertically adjust-
ably mounted supporting member, a sleeve rotat-
ably mounted in said member, means carrying
said intermediate gears and rotatably mounted in
said sleeve, said sleeve having relatively eccen-
trically disposed external and internal bearing
surfaces for respectively rotatably supporting the
sleeve in said member and rotatably supporting
said gear carrying means, said eccentrically dis-
posed bearing surfaces serving to effect lateral
shifting of the axial position of said intermediate
gears as an incident to turning of said sleeve, and
means carried by said supporting member for
turning said sleeve.

9. A printing press comprising an impression
roll, a printing roll mounted for movement from
cooperative relationship with said impression roll
to such spaced relationship thereto as to permit
the sheet material normally to be printed on to
pass between said rolls without contacting said
printing roll, and means for driving said printing
roll embodying a normally fixed drive member, a
driven member fixedly connected to said printing
roll, and transmission means operatively con-
nected to said drive member and to said driven
member, said transmission means comprising a
pair of coaxial members respectively operatively
connected to said driving means and said driven
member, a disengageable cluteh interconnecting
said pair of members, and an auxiliary drive
means connected to the one of said pair of mem-
bers which is connected to said driven member
for driving the latter when said clutch is disen-
gaged.

10. A printing press comprising an impression
roll, a printing roll mounted for movement from
cooperative relationship with said impression roll
to such spaced relationship thereto as to permit
the sheet material normally to be printed on to
pass between said rolls without contacting said
printing roll, and means for driving said printing
roll, said driving means embodying a normally
fixed drive member, a driven member fixedly
connected to said printing roll, and transmission
means operatively connected to said drive mem-
ber and to said driven member, said transmission
means being adjustable to permit the same to de-
liver its power output to said driven member in
various locations thereof incident to the employ-
ment of various sizes of printing rolls, and said
transmission means comprising a pair of mem-
bers respectively operatively connected to said
driving means and said driven member, a disen-
gageable clutch interconnecting said pair of
members, and an auxiliary drive means con-
nected to the one of said pair of members which
is connected to said driven member, said auxil-
iary drive means being operative to drive said
driven member when said clutch is disengaged.

11. A printing press comprising an impression
roll, a printing roll mounted for movement from
cooperative relationship with said impression roll
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to such spaced relationship thereto as to permit
the sheet material normally to be printed on to
pass between said rolls without contacting said
printing roll, a pressure roll normally engaging
said impression roll and urging the same in g
direction toward said printing roll, said pressure,
‘dmpression and printing rolls being journalled in
hearing 'blocks mounted for sliding movement,
means for effecting -movement of said printing
roll to said spaced relationship to said impression
roll, and means for efiecting movement of said
pressure roll from said impression roll, to relieve
the pressure of said pressure roll on said impres-
sion roll, comprising a housing interposed be-
tween adjacent edges of the bearing blocks of
said pressure and impression rolls, said housing
being provided with o cylinder having a piston
movable therein in the direction of movement of
said pressure roll relative to said impression roll,
and a connection to a source of fluid pressure for
operating said piston. ’

12, A printing press comprising an impression
cylinder, a printing cylinder supported for move~
ment from a predetermined printing position rela-
tive to said cylinder to an inoperative position
spaced from said cylinder, repeatedly operable
means for moving said printing cylinder a pre-
determined distance from said printing position
to sald inoperative position and back to said
printing position, means holding said impression
eylinder yieldingly in operative relation to said
printing cylinder when the latter is in printing
position and urging said impression cylinder to
follow said printing cylinder when the latter is

moved to said inoperative position, and means &

for limiting to such a small distance, the distance
which said impression cylinder may follow said
printing cylinder when the latter is moved from
printing position that incidental changes in the

position and tautness of a printing web guided by «

said impression cylinder will be negligible.

12. A printing press comprising an impression
roll, a printing roll mounted for movement from
cooperative relationship with said impression roll
to such spaced relationship thereto as to permit
the sheet material normally to be printed on to
pass between said rolls without contacting said
printing roll, a pressure roll normally engaging
said impression cylinder and urgihg the same in

a direction toward said printing roll, means for 5

effecting movement of said printing roll to said
spaced relationship to said impression roll, bear-
ing blocks rotatably supporting said pressure,
impression and printing rolls, said bearing blocks
being slidably mounted for movement toward
and from each other, adjustable pressure spring
means for urging said pressure roll toward said
impression roll, means for effecting movement of
said pressure roll from said impression roll so as
to relieve the pressure of the pressure roll on said
impression roll when the printing roll is moved
from said impression roll, said means comprising
at each end of the said roll, a housing interposed
between the adjacent edges of the bearing blocks
for said pressure and impression rolls, said hous-
ing having a cylinder and a piston movable in said
cylinder in the direction of sliding movement of
the pressure roll bearing blocks, g connection to
a gource of fluid pressure for operating said pis-
ton, and spring means positioned in said housing
50 as to be operative to overbalance said adjust-
able pressure means upon reduction of the pres-
sure of the latter.

14. In g printing press adapted to employ vari-
ous sized printing rolls with the axes thereof at
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various positions to locate portions of the print-
ing surfaces of the respective rolls in a common
predetermined position, an axially fixed drive
gear, a driven gear which is coaxial with the se-
lected size printing roll, intermediate gear means
meshing with said drive and driven gears for
transmitting rotation from said drive gear to said
driven gear, means for mounting said intermedi-
ate gear means for arcuate movement about the
axis of said axially fixed drive gear, said mount-
ing means comprising a vertically adjustably
mounted Supporting member, a sleeve rotatably
mounted in- said member, means carrying said
intermediate gears and rotatably mounted in said
sleeve, said sleeve having relatively eccentrically
disposed external and internal bearing surfaces
for respectively rotatably supporting the sleeve in
said member and rotatably supporting said gear
carrying means, said eccentrically disposed bear-
ing surfaces serving to effect lateral shifting of
the axial position of said intermediate gears as
an incident to turning of said sleeve.

15. In a printing press adapted to employ vari-
ous sized printing rolls with the axes thereof at
various positions to locate portions of the print-
ing surfaces of the respective rolls in a common
predetermined position, an axially fixed drive
gear, a driven gear which is coaxial with the se-
iected size printing roll, means for transmitting
rotation from said drive gear to said driven gear
comprising a pair of coaxial, interconnected, in-
termediate gears respectively meshing with said
drive and driven gears, clutch means for disen-
gageably connecting said intermediate gears, aux-
iliary driving means connected to the one of said
intermediate gears which meshes with said driven
gear to drive the same when said clutch means
is disengaged, means for mounting said inter-
mediate gears for arcuate movement about the
axis of said axially fixed drive gear, said mounting
means comprising a vertically adjustably mounted
supporting member, a sleeve rotatably mounted
in said member, means carrying said intermedi-
ate gears and rotatably mounted in said sleeve,
said sleeve having relatively eccentrically dis-
vosed external and internal bearing surfaces for
respectively rotatably supporting the sleeve in said
member and rotatably supporting said gear carry-
ing means, said eccentrically disposed bearing sur-
faces serving to effect lateral shifting of the axial
position of said intermediate gears as an incident
to turning of said sleeve.

16. In a printing press, a normally fixed main
frame, an auxiliary frame, means supporting said
auxiliary {rame for vertical adjustment relative
to said main frame comprising a plurality of
posts, means for effecting simultaneous prede-
termined vertical adjustment of said posts to
thereby correspondingly adjust said auxiiiary
frame, whereby a printing roll carried by said
auxiliary frame is adapted to be adjusted to and
from printing position relative to a cooperating
printing roll carried by said main frame, and
means for effecting variable selected adjustments
of the lengths of said posts to thereby adapt the
auxiliary frame to support printing rolls of any
diameter within a predetermined range of diame-
ters in printing position relative to a printing
roll carried by said main frame as aforesaid.

RALPH R. RICHARDSON.
WILLIAM H. EDMONDSON.
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