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CONSTANT BACKLASH GEARING FOR A
PRINTING COUPLE

Louis S. Tyma, Jr., Hinsdale, and Peter E. F. Loew, Chi-
cago, Ill., assignors to Miehle-Goss-Dexter, Incorpo-
rated, Wilmingten, Del., 2 corporation of Delaware

Filed Oct. 23, 1958, Ser. No. 769,206
8 Claims. (CL 101—216)

"The present invention relates to improvements in
rotary printing presses and concerns more particularly a
novel gear drive for the plate and impression cylinders
of a printing couple. v

~Rotary presses are commonly constructed to provide
relative movement, i.e., an impression adjustment, between
the plate and -impression cylinders of ‘each printing
couple.. Such relative movement between the cylinders
is necessary in order to compensate for the slightly
varying thicknesses of the cast plates which are mounted
on the plate cylinder, and to adjust for the “beating
down” of the impression cylinder blanket after continued
operation.

The usual way in which impression adjustment is se-
cured is to mount the bearings for one cylinder of each
couple in eccentric sleeves which are rotatably supported
by the side frames of the press. By rotating the eccentric
bearing supports, relative cylinder adjustment is achieved.

However, since the plate and impression cylinders are
normally directly geared for simultaneous, but opposite,
rotation, impression adjustment presents a troublesome
problem which results from variable gear backlash. It
will be understood that gears have fixed pitch diameters,
and that optimum performance from a meshing set of
gears can be achieved at only one relative spacing of
the gears. When this optimum spacing is varied, the
result is “noisy” gearing and increasing backlash. . Here-
tofore, impression adjustment of a rotary printing couple
has inherently altered the meshing engagement of ‘the
printing couple gearing and has meant that the cylinder
gears are noisy and subject to varying amounts of back-
lash,

While the “noise” of the gearing is annoying and in-
dicative of excessive wear, the problem of variable back-
lash is even more serious, directly affecting the quality
of the printing, particularly when color printing. Each
time the speed of the press is altered, the varying amounts
of backlash in the gearing that drives the several print-
ing couples causes relative shifting between the couples,
and the resulting color printing moves out of register.
Since the speed of a press may be changed fairly fre-
quently, as when slowing the press for changing a paper
roll or stopping the press to substitute plates for later
newspaper editions, a significant percentage of the. total
press run is subject to out-of-register color work as a
result of gear backlash.

Accordingly, it is the general aim of the present in-
vention to provide constant backlash gearing for a rotary
printing couple which permits simple eccentric impres-
sion adjustment of one of the cylinders in the printing
couple without shifting the meshing engagement of the
gears connecting the couple. In this way, the printing
couple gears can be properly meshed for optimum- per-
formance resulting in minimum noise and backlash, and
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this setting will remain constant as the cylinders are rela-
tively adjusted.

It is also an object of the invention to provide constant
backlash gearing as described above which is readily
adaptable for use in' standard rotary presses.

Moreover, it is an object to provide constant backlash
gearing of the above type which is simple and inexpensive
to manufacture.

Other objects and advantages of the invention will
become apparent upon reading the following detailed
description and upon reference to the drawings in which:

Figure 1 is an end view of a single press unit with its

‘cover plate removed, showing the gearing embodying the

present invention for the printing couples;

Fig. 2 is a fragmentary section showing the eccentric
impression adjustment of one of the printing couples
of the press unit shown in Fig. 1;

Fig. 3 is a section taken along the line 3—3 of Fig. 1;

Fig. 4 is a section taken along the line 4—4 of Fig. 3;
and

Fig. 5 is a diagrammatic view of the pitch circles of
the gears shown in Fig. 4.

While the invention will be described in connection
with -a preferred embodiment, it will be understood that
we do not intend to limit the invention to that embodi-
ment. On the contrary, we intend to cover all alterna-
tives, modifications and equivalents as may be included
within the spirit and scope of the invention and defined
by the appended claims.

Turning first to Figore 1, there is shown a press unit
18 which includes a frame 11 that supports a pair of
printing couples 12 and 13. The couple 13 which is
identical but of opposite hand to the couple 12, is made
up of an impression cylinder 21 and a plate cylinder 22
carried on shafts 23, 24, respectively (see Fig. 2).

In order to provide for impression adjustment between
the cylinders 21, 22, the shaft of one of the cylinders,
in the present instance the shaft 24 of the plate cylinder
22, is journaled eccentrically in a sleeve 3§ that is rotat-
ably supported in the press frame 11. The sleeve 38 is
formed with a pair of opposed lugs 31, 32, and adjust-
ing screws 33, 34, which are threaded in the frame 11,
bear against the lugs 31, 32, respectively, It can be
seen that by threadably adjusting the screws 33, 34, the
sleeve 30 can be rotated so as to shift the cylinder 22
toward and away from the cylinder 21.

-For the purpose of driving the press unit 10, a main
power shaft 48 is journaled beneath the umit and is
driven by a suitable source of power, not shown. The
power shaft 40 is coupled through sets of bevel gears
41, 42 to vertically journaled couple drive shafis 43, 44,
respectively. The vertical shaft 43 drives the printing
couple 12 through constant backlash gearing 45, and the
vertical shaft 44 drives the printing couple 13 through
sifmilar constant backlash gearing 46. Since the gearing
45, 46 for the couples 12, 13 is identical, only the gear-
ing 46 will be described in detail as a matter of conveni-
ence.

In accordance with the present invention, the gear-
ing 46 which rotatably couples the two shafts 23, 24 of
the printing couple 13 includes meshing internal and
external gears, one secured to the adjustably supported
shaft and the other journaled on an axis coinciding with
the true axis of the eccentric support for the adjustable
shaft, the gears having pitch radii differing from one
another by the amount of eccentricity of the eccentric
support. . S
; In the present embodiment a cup-shaped ring gear 51
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having internal teeth 52 is carried on a shaft 53 that is
journaled in a bracket 54 by a bearing 55. The bracket
54 is secured to the frame 11 so that the axis 56 of the
gear 51 coincides with the true axis of the eccentric sleeve
3¢. Additional support is given to the gear 51 by inter-
posing a bearing 57 between the gear and the outer
periphery of the sleeve 30.

Meshing - with: the internal teeth 52.of the ring-gear
51 are the external teeth of a gear 71 that:is fixed to-a
reduced portion 72 -at the end of the adjnstable-cylinder
shaft 24 so that.the axis 73 of this gear coincides with

the axis of the.shaft 24. The pitch radius 7ia of the-

gear-71 differs from the pitch radius 51a of the gear 51
by an amount equal to-the eccentricity 30a of the sleeve
30 (see Fig. 3).

For coupling the ring gear 51 with the shaft 23 of the
impression cylinder 2%, the gear 51 is formed with ex-
ternal gear teeth .81 which are in meshing -engagement
with a. gear 82 secured.to the end of the shaft 23 -(see
Figs. 1 -and 2).

‘In order to drive the gearing 46. from the vertical
shaft 44, the illustrated embodiment includes a bevel
drive.gear 62 fixed to the shaft 53 and which is in mesh-
ing engagement with a bevel:pinion 61 on the shaft 44.
The main power shaft 490 is thus in direct driving engage-
ment with the ring gear 51.

The operation of the constant backlash gearing 46 will
be apparent to one skilled in-the art from the above
description. However, to briefly review the novel driv-
ing train, it may be noted that the main power shaft
40 drives the vertical drive shaft 44 through the beveled
gearing 42. The shaft 44 is coupled through gears. 61,
62 to the shaft 53 so that rotation of the shaft 44 drives
the ring gear 31 which is fixed to the drive shaft.

‘The gear 51 rotates the plate cylinder 22 through its
internal teeth 52 that are in meshing engagement with
the gear 71 secured to the shaft 24 of the plate cylinder.
The gear 51 also drives the impression cylinder 21
through the engagement of its external teeth 81 with the
gear 82 secured to the impression cylinder.

When the plate cylinder 22 is shifted by slightly rotat-
ing the eccentric sleeve 38 to effect an impression adjust-
ment of the printing couple 13, it will be seen that the
gear 71 is carried with the plate cylinder shiaft 24 through
a slight arc 73a (sece Fig. 5). Although this will shift
the point of engagement 74 between the gear 71 and the
internal teeth 52, it will not vary the spacing between
the axis 73 of the gear 7Y and the pitch circle of the
internal .teeth 52. In other words, even though the gear

71 may be swung through the arc 73a by rotating the :

sleeve .38, Meshing engagement of the internal gear
teeth 52 and the external teeth on gear 71 will always
occur on the piich circles of the two gears.

It can therefore be appreciated that each set of inter-
engaging gear teeth driving the printing couple 13:can.be

formed and fitted for minimum noise and backlash. Once

established, the meshing engagement between the various
gears will not be varied even though the plate. cylinder
22 may be shifted for impression adjustment by rotating
the eccentric sleeve 30.

The constant backlash gearing described above is
basically simple, is economical to manufacture, and can
be readily adapted for.use with any standard rotary press.

We claim as cur invention:

1. In a rotary printing press having a printing couple
with one cylinder of the eouple supported by an-eccentric
sleeve for impression adjustment of the couple, gearing
for. driving the couple comprising, in .combination, a
driven. input shaft journaled -on an axis which- coincides
withthe true axis of said-sleeve, and.a pair of meshing
gears .coupling said shaft and the eccentrically mounted
cylinder, one of said ‘gears being -an internalgear and
the: other -an -external gear whose pitch radii-differ from
one another by the amount of eccentricity of said sleeve.

2. In:a rotary:printing press.-having a printing couple
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with one cylinder of the couple supported by an eccentric
sleeve for impression adjustment of the couple, gearing
for driving the couple comprising, in combination, a first
gear having internal teeth and being journaled on an axis
coinciding with the axis of said eccentric sleeve, means
coupling for rotation said gear and the cylinder of the
printing couple that is not supported by said sleeve, a
second gear having external teeth and being secured to
the cylinder that is supported by said sleeve, said gear
teeth being in meshing engagement, and means for driv-
ing said first gear.

3. In a rotary printing press having a printing couple
with one cylinder of the couple being journaled on a
fixed axis and .the other cylinder: being supported.'by-an-
eccentric sleeve for impression adjustment of the couple,
gearing for driving the couple comprising, ‘in -combina-
tion, a cup-shaped gear having -both internal and external
teeth journaled on a fixed axis coinciding with the axis
of said eccentric sleeve, a .gear on.the fixed axis cylinder
of the printing couple in meshing engagement with said
external teeth, a gear secured to the cylinder that is sup-
perted -by said -sleeve"in ‘meshing engagement :with:'sdid
internal teeth; and -means for driving said cup-shaped:
gear. ‘ :

4. In combination with a printing couple having: a.
first-cylinder journaled-on a fixed:axis and a:second:cylin-
der:journaled on an -adjustable:mounting.adapted;:to swing:
the-second cylinder through an arc.of.fixed radius-toward:
and-away from said first cylinder, constant -backlash gear-
ing for rotatably coupling said cylinders, comprising,
internal .and -external ‘gears being in mesh and having:

-their; pitch -radii' differing by an. amount -equal :to-:said

fixed -radius, one of said gears being carried by said:
second cylinder and the other of said gears being:jour-
naled-on.an.axis:coinciding with the axis of-said.cylinder-
swinging mounting. .
:5.-In a rotary printing press, the ‘combination com-
prising, a-printing:couple-including first-andsecond:cylin-
ders, -said -first cylinder ‘being :journaled: on :a-fixed saxis;
said - second .cylinder -being journaled::eccentrically ‘in:a
rotatable sleeve, means for adjustably:rotating:said sleeve-
so as-to-vary the relative spacing of -said.cylinders, :an.
internally toothed -gear ‘journaled. on -a :fixed .axis:coin-
ciding- with the -axis of said sleeve, said - gear -and-said:
first cylinder -being in diiving: engagement, a jgear.:mesh-
ing with said internal teeth and. being rsecured-to said

second cylinder, and means. for:driving :said internally

toothed gear.

6. In. a. rotary printing press, .the ‘combination coms-
prising, a printing couple‘including first and second:cylin-
ders, -said first:cylinder -being journaled:on:a: fixed :axis,
said.second: cylinder being journaled eccentrically in-a:
sleeve, means for adjustably rotating said sleeve so as:to-
vary the relative spacing of said cylinders, a ‘member
having both -internal and external -teeth :circularly dis-
posed, :said- member, being journaled . on :axis ‘coinciding:

-with -the axis-of-rotation -of said :sleeve, :a :gear-on ssaid:

first - cylinder -in:driving engagement with :said rextérnal:
teeth, a gear meshing with:said:internal:teeth and :being
secured -to - said second .cylinder, and.means -for- driving.
said member.

7. -A-drive for a printing couple on -a rotary printing
press. consisting -of first cylinder mounted for. rotation ‘on
a fixed center and a:second .cylinder-eccentrically-mounted:
in- adjusting relationship withsaid first cylinder, compris<
ing a driven gear-having internal:and external teeth jour-
naled on the center of the eccentric mounting,-a-first gear:
mounted:on-the : shaft of said first: cylinder -and in+mesh
with:the . external:teeth. of said:driven . gear: for ‘rotatinig
said . first cylinder, and a:second :gear mounted:on:the:
shaft: of -the second cylinder in mesh with the :internal:
teeth of said driven gear for:rotating said :second-cylinder:

-8.A .drive: for -a -pair of adjacent.shafts rotating i
synchronism -and . consisting of -a ‘first shaft -rotatably:
mounted:on-a‘fixed center-and -a:second-shdft rotatably-



2,048,215

mounted on an eccentrically movable center, comprising
a driven gear having external and internal teeth mounted
on a fixed axis coinciding with the center of the eccentric
mounting, a first gear mounted on said first shaft in
driving connection with the external teeth of said driven
gear for, rotating said first shaft, and a second gear
mounted on said second shaft in driving connection with
the internal teeth for rotating said second shaft,
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