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[ 5 7 ] ABSTRACT 

A printing press roll is driven by a drive shaft by means 
of a drive mechanism. The latter is adjustable, ?rst, to 
change the phase relation between the press roll and 
the drive shaft and, second, to move the roll axially. 
Both adjustments are used to achieve proper registra 
tion between the press roll and a web moving through 
the press. The adjustable drive mechanism comprises a 
cylindrical pilot ring rigidly secured to the press roll 
and a hollow cylindrical register ring slidably mounted 
on the pilot ring. A first spur gear is attached to the reg 
ister ring and is in constant mesh (and sliding relation 
ship) with a second spur gear driven by the drive shaft. 
lnwardly projecting teeth on the register ring engage 
spiral grooves on the surface of the pilot ring. Means 
are provided to axially move the register ring and 
thereby change the phase relation between the press 
roll and drive shaft. Means are also provided to simulta 
neously move both the register ring and pilot ring axi 
ally and thereby move the press r011 axially without 
causing a phase change. 

6 Claims, 4 Drawing Figures 
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REGISTRATION ADJUSTMENT MECHANISM 

BACKGROUND OF THE INVENTION 

1. Field of Use 
This invention relates generally to adjustable drive 

mechanisms for machines such as printing presses 
which employ a roll and a drive shaft for ultimately 
driving the roll. More speci?cally, it relates to drive 
mechanisms whereby the phase relationship between 
the roll and drive shaft can be changed and whereby 
the axial position of the roll in the machine can be 
changed. 

2. Description of the Prior Art 
Some printing presses employ a plate cylinder press 

roll to apply printing to a web moving through the 
printing press. The press roll is ultimately driven by a 
drive shaft which also drives other press components. 
It is sometimes necessary to change the phase relation 
ship between rotation of the press roll and the drive 
shaft or to change the axial position of the press roll or 
both to achieve proper registration between the plate 
cylinder press roll and the web being printed. It is desir 
able to make either or both changes while the press is 
stationary or in operation and to make these changes 
without affecting other press components. Heretofore 
separate mechanisms were used for each change. Also, 
some prior art adjustable drive mechanisms for achiev' 
ing a phase change employed helical gears axially mov 
able on a splined shaft which needed to be designed to 
extremely close tolerances and very accurately ma 
chined in order to operate properly. However, helical 
gears cannot, due to manufacturing problems, be set as 
accurately as spur gears. Also, due to manufacturing 
problems, the splined shaft contributed to gear pitch 
line run-out and backlash. It is desirable, therefore, to 
provide improved adjustable drive mechanisms which 
avoid the use of helical gears and use more accurate 
spur gears instead; which have less pitch line run-out 
and have reduced backlash. Such helical gears were 
costly to produce, subject to wear which reduced their 
useful life and exposed the adjustable drive mechanism 
to faulty operation. ‘ 

SUMMARY OF THE PRESENT INVENTION 

In accordance with the invention, there is provided 
a machine, such as a printing press, having a roll which 
is supported for rotation on the press frame and is ulti 
mately driven by the press drive shaft through an ad 
justable drive mechanism. The drive mechanism is ad 
justable while the printing press is stationary or in oper 
ation, ?rst, to effect a phase change between the drive 
shaft and the press roll and, second, to axially move the 
press roll to achieve proper registration between the 
press roll and a web moving through the press. Both ad 
justments can be carried out independently. The ad 
justable drive mechanism comprises a bull spur gear 
driven by the drive shaft; and comprises a spur plate 
cylinder gear in constant mesh with the bull spur gear 
and axially movable with respect thereto. The mecha 
nism also comprises a hollow cylindrical circumferen 
tial register ring attached to the spur plate cylinder gear 
and hollow cylindrical pilot ring which is connected to 
the press roll and on which the register ring is slidably 
mounted. The pilot ring is provided with helical 
grooves on its outer surface which are in constant mesh 
with inwardly projecting gear teeth affixed to the regis 
ter ring. Means are provided to'effect a phase change 
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2 
between the roll and drive shaft and to change the axial 
position of the roll. Thus, the register ring is provided 
with a circumferential groove on its outer surface 
which engages an axially movable phase adjustment 
yoke. Movement of the phase adjustment yoke effects 
axial sliding movement of the register ring and the spur 
plate cylinder gear and, because of the cooperative ac 
tion of the gear teeth on the register ring and the helical 
grooves on the pilot ring, causes relative rotation of the 
pilot ring and press roll with respect to the drive shaft. 
The pilot ring is provided with a circumferential groove 
on its outer surface which engages an axially movable 
press roll adjustment position yokejM'ovement of the 
position adjustment yoke effects axial movement of the 
pilot ring and press roll. Spring connection means be 
tween the phase adjustment yoke and the position ad 
justment yoke cause the former to move with the latter 
so that there is no relative movement between the pilot 
ring and register ring. 

DRAWINGS 

FIG. 1 is a perspective view of a portion of a printing 
press having a registration adjustment mechanism in 
accordance with the invention; 
FIG. 2 is a top plan view, partly in section, of the por 

tion of the press and the mechanism shown in FIG. 1; 
FIG. 3 is an end view of a yoke shown in FIG. 1; and 
FIG. 4 is a view, partly in section, of one of the gear 

teeth shown in FIGS. 1 and 2. ' 

DESCRIPTION OF A PREFERRED EMBODIMENT 

Referring to FIGS. 1 and 2, the numeral 10 desig 
nates a portion of a machine, such as a printing press, 
comprising a suitable supporting frame 12 on whcih 
press components, hereinafter identified are supported 
for operation. As FIG. 2 shows, the press comprises a 
plate cylinder press roll 14 having an integrally formed 
press roll shaft 16 which is supported for rotation on 
and is slidable in a bearing 18 on frame 12. Press roll 
14 is adapted to have a printing plate cylinder (not 
shown) secured thereon which cooperates with a web 
of paper (not shown) moving through the press to 
apply printing thereto as press roll 14' rotates. 

Press roll shaft 16 is ultimately driven by a drive shaft 
20 having a gear 21 affixed thereon through or by 
means of an adjustable drive means or registration ad 
justment mechanism, generally designated 24. Drive 
shaft 20 also drives other press components, not shown. 
Adjustable drive mechanism or registration adjust 

ment mechanism 24 transmits power from drive shaft 
20 to press roll 14 and also serves as’a means by which 
two adjustments of press roll 14 are possible, namely, 
rotational adjustment of press roll 14 to change its 
phase relationship with respect to drive shaft 20, and 
axial adjustment of press roll 14 position to move it axi 
ally with respect to frame 12. Both adjustments, which 
can be carried out independently of each other, change 
the position of press roll 14 with respect to a paper web 
moving through printing press 10 and are essential, es 
pecially in color printing operations. A change in the 
phase relationship of roll 14 to drive shaft 20 does not 
change the phase relationship between the drive shaft 
and any other components it drives. 
The registration adjustment mechanism 24 comprises 

a first spur gear 22 which is driven by drive gear 21 on 
machine drive shaft 20 through a second spur gear 23 
which is mounted for rotation on a bearing 28 on a 
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shaft 26 of a roll 25 which plays no direct part in the 
present invention. First spur gear 22 is in constant mesh 
with second spur gear 23 and is axially movable with 
respect thereto. The ?rst spur gear 22, which has a cen 
tral opening 30 therein is rigidly secured by bolts such 
as 31 to one end of a hollow cylindrical register ring 35 
and the latter is slidably mounted on a hollow cylindri 
cal pilot ring 37 which is rigidly secured to press roll 
shaft 16. 

First gear means are provided on register ring 35 for 
engagement with second gear means on pilot ring 37 to 
effect relative rotation between the two rings as the 
rings are moved axially with respect to each other. The 
first gear means comprises a plurality of (four) circum 
ferentially arranged, evenly spaced, inwardly project 
ing members or gear teeth 38 located at the other end 
of register ring 35. The second gear means comprises 
a plurality of (four) helical grooves 39 circumferen 
tially arranged and evenly spaced on the outer surface 
of pilot ring 37. 
Phase adjustment means are provided to move regis 

ter ring 35 axially with respect to pilot ring 37 to effect 
rotational movement of the latter (and of press roll 
shaft 16 and press roll 14) and thereby effect a phase 
change of the press roll with respect to machine drive 
shaft 20 without changing the phase relationship of 
other machine components (not shown) driven by 
drive shaft 20 to the latter. Such means comprise a cir 
cumferential groove 41 in the outer surface of register 
ring 35 and a pair of phase adjustment members 42 
which engage the groove. The phase adjustment mem 
bers 42 are carried on and movable with an axially 
movable phase adjustment yoke 44 which is slidably 
mounted on a slide bar 45 rigidly secured on machine 
frame 12. The phase adjustment yoke 44 is movable by 
a motor 47, preferably hydraulic, which drives a rotat 
able screw shaft 48 which engages a non-rotatable 
threaded sleeve 49 rigidly attached to phase adjustment 
yoke 44. 

Roll position adjustment means are provided to si 
multaneously move pilot ring 37 (and register ring 35) 
axially to effect corresponding movement of press roll 
shaft 16 and press roll 14 thereon with respect to ma 
chine frame 12 without thereby effecting rotational 
movement of press roll 14. Such means comprise a cir 
cumferential groove 50in the outer surface of pilot ring 
37 and a pair of position adjustment members 51 which 
engage groove 50. The position adjustment members 
51 are carried on and movable with an axially movable 
position adjustment yoke 53 which is slidably mounted 
on slide bar 45 on machine frame 12. The position ad 
justment yoke 53 is and roll 14 are movable by suitable 
means such as a crank 59 which has a threaded shaft 
59A connected to end piece 55 on shaft 16 by suitable 
connecting means shown schematically as a dotted line 
598 to move shaft 16 axially in either direction. End 
piece 55 is secured to shaft 16 by a bolt 60 and also 
serves to maintain pilot ring 37 in place onshaft 16. 
To permit relative movement between register ring 

35 and pilot ring 37 when the former is moved axially 
to effect a phase change, the motor 47 for moving 
phase adjustment yoke 44 is physically mounted on po 
sition adjustment yoke 53. To prevent relative move 
ment between register ring 35 and pilot ring 37 when 
the latter is moved axially (i.e., so that both rings 35 
and 37 move simultaneously) a resilient connecting 
means, such as a coil spring 57, is connected between 
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the two yokes 44 and 53.4Thus, when position adjust 
ment yoke 53 is moved, phase adjustment yoke 44 
moves with it by means of connecting spring 57. How 
ever, when phase adjustment yoke 44 is moved, the 
connecting spring 57 yields to allow position adjust 
ment yoke 53 to remain stationary. 
FIG. 1 shows that the four inwardly projecting gear 

teeth 38 are adjustably secured to the end of register 
ring 35 by releasable attachment means such as screws 
or bolts. It is to be understood that each tooth 38 is ad 
justably movable into and out of the groove 39 in the 
pilot ring 37 which it engages. Such adjustability of the 
gear teeth 38 enables backlash between the gear teeth 
38 and the grooves 39 to be reduced or eliminated. 
This feature is desirable because of loose machinery 
tolerances that might otherwise exist between the sides 
of each gear tooth 38 and the sides of its cooperating 
groove 39. Adjustability of each gear tooth is accom 
plished in its simplest form, as FIG. 4 shows, by making 
the hole 38A in each gear tooth 38 of elongated shape 
to enable adjustable movement of the tooth with re 
spect to the screw or bolt 38B which secures it to regis 
ter ring 35, thereby enabling the gear tooth to be 
moved inwardly or outwardly with respect to the axis 
of the pilot ring 37. 

RESUME 

A printing press roll 14 is driven by a drive shaft 20 
by means of a drive mechanism 24. The latter is adjust 
able, ?rst, to change the phase relation between press 
roll 14 and drive shaft 20 and, second, to move roll 14 
axially with respect to frame 12. Both adjustments are 
used to achieve proper registration between the press 
roll 14 and a web moving through the press 10. The ad 
justable drive mechanism 24 comprises a cylindrical 
pilot ring 37 rigidly secured to the shaft 16 of press roll 
14 and a hollow cylindrical register ring 35 slidably 
mounted on the pilot ring 37. A first spur gear 22 is at 
tached to register ring 37 and is in constant mesh (and 
sliding relationship) with a second spur gear 23 driven 
by drive shaft 20. Inwardly projecting teeth 38 on regis 
ter ring 35 engage spiral grooves 39 on the surface of 
pilot ring 37. Means including a yoke 44, member 42 
and a groove 41 in the register ring 35 are provided to 
axially move register ring 35 and thereby change the 
phase relation between press roll 14 and drive shaft 20. 
Means including a yoke 53, members 51 and a groove 
50 in the pilot ring 37 are also provided to simulta 
neously move both register ring 35 and pilot ring 37 ax 
ially and thereby move press roll 14 axially with respect 
to press frame 12 without causing a phase change. 
Yoke 44 is movable by motor 47 mounted on yoke 53 
and having a threaded shaft 48 which engages a 
threaded sleeve 49 on yoke 54. A spring 57 between 
the yokes 44 and 53 allows independent movement of 
yoke 44 with respect to yoke 53 and effects coordi 
nated movement of yoke 44 when yoke 53 is moved. 

I claim: 
1. In a machine: 

a support frame, 
a roll mounted for rotation on said frame and also ax 

ially movable with respect thereto, 
a machine drive shaft for driving a drive gear for ulti 
mately driving said roll, 

registration adjustment means connected between 
said drive gear and said roll, 



5 
said registration adjustment means being adjustable 

to effect a phase change of said roll with respect to 
said drive gear and being adjustable to axially move 
said roll with respect to said frame, 

said registration adjustment means comprising, 
a cylindrical pilot ring secured to said roll, 
a hollow cylindrical register ring surrounding said 

pilot ring, 
a gear secured to said register ring and in constant 
mesh and slidable engagement with said drive gear, 

first and second gear means on said register ring and 
said pilot ring, respectively, to effect rotation of 
said pilot ring and said roll as said register ring is 
moved axially with respect to said pilot ring, 

and means to effect axial movment of said register 
ring to effect a phase change and means to effect 
simultaneous axial movement of said pilot ring and 
said register ring to effect axial movement of said 
roll with respect to said frame, 

said means to effect axial movement of said register 
ring comprising, 

a movable phase adjustment yoke having a member 
in engagement with said register ring and wherein 
said means to effect axial movement of said roll 
comprises a roll position adjustment yoke having a 
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6 
member in'engagement with said pilot ring. 

2. A machine according to claim 1 wherein said 
means to effect axial movement of said register ring 
comprises a motor mounted on said roll position adjust» 
ment yoke and having a motor drive shaft for moving 
said phase adjustment yoke with respect to said roll po 
sition adjustment yoke. 

3. A machine according to claim 2 including resilient 
means interconnecting said yokes whereby movement 
of said roll position yoke effects corresponding move 
ment of said other yoke and whereby movement of said 
other yoke allows said roll position yoke to remain sta 
tionary. 

4. A machine according to claim 3 wherein said drive 
gear driven by said machine drive shaft and said gear 
secured to said register ring are both spur gears. 

5. A machine according to claim 4 which is a web 
printing press and wherein said roll is a printing roll for 
operating on a web movable through said press. 

6. A machine according to claim 5 wherein said first 
gear means on said register ring comprises a plurality 
of gear teeth and wherein said second gear means on 
said pilot ring comprises a corresponding plurality of 
helical grooves engaged with said gear teeth. 


