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This invention relates to registering mecha 
nism for printing machines, and more particu 
larly to mechanism for angularly adjusting the 
form cylinders in multi-color printing presses 
With relation to their driving mechanisna to in 
Sure accllrate registration in piintirang the multi 
Colors. 

. In the operation of modern multi-color print 
ing machines, it is highly desirable that the reg 
ister of the impressions be immediately observed 
and register corrections promptly made where 
improper register renders it necessary. Further 
more, there is a progressively increasing com 
mercial demand for form-cylinder registering 
adjusting mechanism that is operable while the 
printing machine: is in operation and which may 
be: controlled from a point remote from the print 
ing machine-printing cylinders. 

It is, therefore, an object of this invention to 
provide a mechanisian for adjustably varying the 
angular relationship of the form cylinders in a 
multi-color printing machine with respect to 
their driving mechanisia to insure accurate 
printing registration. 
Another object of this invention is to provide 

a mechanism for adjustably changing the angu 
lar relationship of the form cylinder of a print 
ing machine with respect to its driving mech 
anism while the printing machine is in opera 
tion, the adjusting mechanism being operable, 
When necessary, from a point remote from the 
printing machine printing cylinders. 

A.further object of this invention is to provide 
a register adjusting mechanism, for use in multi 
color printing machines, constructed and ar 
ranged to conveniently valry the angular rela 
tionship of each form cylinder with respect to 
it:S drive, the adjusting mechanism being con 
structed and arranged so that components there 
of may be readily interposed in the form cylin 
der drive mechanism. 
A specific object of this invention is to pro 

vide a register adjusting mechanism for use in 
multi-color printing machines to conveniently 
vary the angular relationship of each form cyl 
inder with respect to its drive, the drive for each 
form cylinder including a cylinder gear and a 
driven gear with an interposed idler gear mesh 
ing with the cylinder gear and driven gear, the 
angular adjustment of the form Cylinder rela 
tive to the driven gear being affected by move 
ment of the idler gear relative to the driven gear 
and cylinder gear. 
A more specific object of this invention is to 

provide a register adjusting mechanism for use 
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in multi-color printing machines to conveniently 
vary the angular relationship of each form cylin 
der with respect to its drive, the drive for each 
form cylinder including a cylinder gear and a 
driven gear with an interposed idler gear mesh 
ing with the cylinder gear and driven gear and 
mounted for rotation in a novable Support. Or 
carriage, the angular adjustment of the form 
cylinder relative to the driven gear being af 
fected by adjustable movement of the idler gear 
support or carriage to thereby move the idler 
gear relative to the cylinder gear and drive. gear. 

It is also an object of this invention to pro 
vide in a printing machine, a cylinder register 
adjusting mechanisrin of generally in proved Con 
struction, whereby the device will be simple, 
durable and inexpensive in construction, as well 
as convenient, practical, serviceable and efficient 
in its use. 
With the foregoing and other objects in View, 

which will appear as the description proceeds, 
the invention resides in the combination and 
arrangement of parts and in the details of Con 
struction hereinafter described and claimed, it 
being understood that various changes in form, 
proportion, and minor details of construction 
may be made within the scope of the claims With 
out departing from the Spirit or sacrificing any 
advantage of the invention. 

For a complete disclosure of the invention, a 
detailed description of the improved cylinder 
register mechanism Will now be given in connec 
tion with the accompanying drawings forming 
a part of this specification, wherein: 

Figure 1 is a fragmentary side elevation of a 
rotogravure printing machine depicting the in 
Wention applied thereto; 

Figure 2 is a fragmentary end vieW; 
Figure 3 is a fragmentary plan view, looking 

in the direction indicated by arrow 3 in Figure 1; 
Figure 4 is a fragmentary side elevation, parts 

broken away and parts appearing in Section, 
depicting the remote control motor for actuating 
the form cylinder adjusting mechanism; 

Figure. 5 is a fragmentary side elevation of a 
rotogravure printing machine depicting a modi 
fied form of the invention applied thereto; 

Figure 6 is a horizontal sectional view taken on 
the line 6-6 of Figure: 5; and 

Figure 7 is a vertical detail sectional view taken 
on the line - of Figure 5. 

Referring to the drawings, in which similar 
reference characters designate corresponding 
parts, it indicates the support or side. members 
of a rotogravure printing machine frame, which 
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members rotatably support a form cylinder 
of usual construction. The form cylinder f is 
supported by a shaft 2 which is rotatably re 
ceived in Suitable bearings carried by the frame 
members 0, and although only one side of the 
printing machine frame is depicted, it is to be 
understood, of course, that the frame members 
O are provided at each side of the machine, so 

that cylinder if and other machine components 
may be Supported therebetween, in conformity 
with the usual practice. One end of the form 
cylinder shaft has a spur gear 3 keyed or 
otherwise secured thereto against relative rota 
tion, as indicated at 5. 
The form cylinder f is rotatably received in 

an ink fountain or receptacle 6 to supply ink to 
the form on the surface of the cylinder, in con 
formity with the usual practice in rotogravure 
printing machines. The cylinder rotates in a 
counterclockwise direction, as viewed in Figures 
1 and 4, and, as the ink laden area of the print 
ing surface of the form cylinder leaves the 
fountain receptacle 6, the surplus ink is removed 
from this surface by a doctor blade 7 of usual 
Construction, and, then the remaining ink is con 
veyed to the Web or sheet W which is to be 
printed. An impression or pressure cylinder 8 
is journaled in the machine frame, and coacts 
with the form cylinder to complete the print 
ing impression, in conformity with the practice 
Well known and understood by those skilled in 
the art. 
A stub shaft 2 is reduced at its inner terminal, 

as indicated at 22, to define a shoulder 23 be 
tween the shaft 2 and reduced portion 22, and 
this shoulder engages the Outer face of a frame 
side member O. The reduced portion 22 ex 
tends through the side member, and a nut or 
other suitable securing device 25 is threaded to 
the outer terminal thereof to clamp the stub 
shaft to the frame member C. A beveled gear 26 
is Operably supported by the stub shaft 2 and is 
arranged to drive a spur gear 20. Any suitable 
means may be employed to secure the gears 20 
and 26 against relative rotation, and, in the 
present instance, both gears are secured to a 
sleeve 27 which is rotatably supported on the stub 
shaft 2, as best seen in dotted lines in Figure 2. 
The spur gear 20 and beveled gear 26 may be held 
against rotation relative to the sleeve 27 by keys 
or other suitable securing devices 28, best seen 
in Figure 4. The beveled gear 26 meshes with 
a beveled pinion 30 carried by a horizontally-dis 
posed line shaft 3i of usual construction. In 
multi-unit machines, the line shaft 3 drives each 
printing unit through a meshing beveled pinion 
30 and gear 26 so that all units are driven in 
Synchronism. 
A composite arcuate arm or carrier 33 is pivot 

ally secured to a side member 0 by a stub shaft 
35 which extends through a bearing bore 36 
formed in a hub 37 provided at one terminal of 
the carrier or arm 33. The composite arm 33 in 
cludes Spaced arcuate side members 38 and 40 
which are united at one terminal by the hub 3, 
and they are also united intermediate their ter 
minals by a cross brace or rib 4f. The terminal 
of the side member 40 of the arm 33 which is 
remote from the pivot or fulcrum hub 37 is pro 
vided with an aperture 42, Figure 2, which re 
ceives therein a stub shaft 43 on which is rotat 
ably mounted an idler pinion 44 which meshes 
with the Spur gears 3 and 20. One terminal of 
the stub shaft 43 is reduced, as indicated at 46, 
Figure 2, to provide a shoulder 47. The reduced 
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extension 46 of the stub shaft 43 extends through 
an aperture 48 formed in the side member 38 of 
the arcuate arm 33, and the Outer terminal of 
the reduced extension 46 is threaded for the re 
ception of a securing nut 50. The securing nut 
engages one face of the Outer terminal of the Side 
member 38, and the shoulder 47 engages the op 
posed face, to hold the stub Shaft 43 against axial 
movement relative to the arm. 33. The idler 
pinion 44 is provided with a hub A5, and the Outer 
terminals of the hub 45 engage the inner faces 
of the side members 38 and 40 of the arcuate arm 
33 to hold the idler pinion against axial move 
ment relative to the arm 33. 
A rocking member or poppet 52 extends trans 

Versely between the side members 38 and 40 of 
the arcuate arm 33, and it is pivotally secured 
thereto by trunnion screws or other suitable se 
Curing devices 53, best seen in Figure 3. The 
central portion of the poppet 52 is provided with 
a threaded aperture 55 for reception of the 
threaded stem or screw 56 carried at one terminal 
of a shaft 5. The shaft 57 is rotatably mounted 
in a bearing bracket 58 which is suitably secured 
to the machine frame member 0 by Screws or 
other Suitable securing devices 60. A hand wheel 
Or manipulating knob 6 is secured at the ter 
minal of the shaft 57 which is remote from the 
Screw 59, and this hand wheel is held against 
rotative movement relative to the shaft 57 by 
a key or other Suitable Securing device 62, best 
Seen in Figure 1. The outer terminal of the 
shaft 57 is provided with a reduced threaded ex 
tension 63 for the reception of a nut 64, and a 
Washer 65 is interposed between the nut and the 
Outer terminal of the knob or hand wheel 6 to 
Secure the hand wheel 6 against outward axial 
movement along the Shaft 57. A helical extension 
Spring 66 surrounds a portion of the shaft 57, 
and it is interposed between the outer face of the 
CrOSS brace or bridge 4 and the inner terminal 
of the bearing bracket 58, there being a washer 
67 interposed between the Outer terminal of the 
Spring 66 and the inner terminal of the bearing 
bracket 58. By this arrangement, the arcuate 
arm 33 is normally biased by the extension spring 
66 to move counterclockwise, or in a direction 
away from the bearing bracket 58, and this mo 
tion is opposed by the threaded engagement of 
the stem or screw 56 with the threaded aperture 
55 of the rocking member or poppet 52. 
In Operation, when it is desired to change the 

angular relationship of the form cylinder with 
respect to its drive gear 20, the hand wheel 6 is 
rotated in a given direction, and the rotary move 
ment of the threaded stem or screw 5S within the 
threaded aperture 55 of the rocking member or 
poppet 52 moves the composite arcuate arm about 
its fulcrum stud 35 so that the idler pinion 44 
is moved laterally within the plane of its rota 
tion and also downwardly around the drive gear 
20. ASSuming this gear is moved to the left, as 
viewed in Figure , the upper or printing portion 
of the form cylinder f is advanced to the right, 
or conversely, if the direction of rotation of the 
hand wheel 6 is reversed, the direction of move 
ment of the composite arm 33 about its fulcrum 
stud 35 Will be such as to cause the idler pinion 
44 to move laterally towards the right within the 
plane of its rotation thereby causing the upper 
printing portion of the form cylinder to move 
to the left. By this arrangement, it is seen that 
the angular position of the printing cylinder 
relative to its drive gear 20 may be advanced or 
retarded by manipulating the hand wheel 6i, and 



2,276,465 
this adjustment may be-effected while the print 
ing machine is in operation without interfering 
in any way with the printing functions of the 
machine. 
When the idler gear 44 is in its intermediate 

position. So that a vertical plane passes through 
the axis of the drive gear 20, idler gear 44 and 
cylinder gear 3, the pitch lines of these gears 
coincide, or they are positioned for rolling rela 
tionship, but, as the idler pinion' 44 is moved lat 
erally to either side of its intermediate position 
it also moves down Wardly, thereby maintaining 
the teeth of the idler pinion 44 in meshing rela 
tion. With the teeth of the cylinder-gear 3 and 
the drive gear 20. Inasmuch as the drive gear 
20 is Smaller than the cylinder gear 3, this 
downward movement of the idler pinion 44 aids 
in maintaining an accurate meshing relationship 
among the gears. 

If the drive gear 2) and the cylinder gear, f3 : 
are of the same diameter, then it is preferable 
that the idler gear 44 be moved in a horizontal 
path of travel. Such provision has been made 
and Will be disclosed hereinafter. 
The hand. Wheel or manipulating knob 6 ris 

employed Under conditions where remote-control 
adjustment is not required. However, under 
conditions Where remote control adjustment is 
required, the hand Wheel or manipulating knob 
6 is removed from the shaft 57, and it is re 
placed by a Worm gear 79, depicted in Figure 4, 
and this worm gear is secured against rotation 
on the shaft 57 by a key *62. A worm T2 is ro 
tatably mounted in bearings 3 supported by a 
bearing bracket 75, and this worm is coupled, as 
indicated at 76, to a reversible electric motor 7 
of any preferred construction. This motor is 
energized by an electric circuit which is con 
trolled from any desired point, and, inasmuch as 
electric motor controls are Well known to those : 
skilled in the art, the electric circuit has not 
been depicted in this application. One preferred 
arrangement is to have the controls positioned 
near the discharge terminal of a multi-color 
preSS, or the discharge terminal of a number of 
independent units. Where the register condition 
of the printing may be observed, then any re 
quired correction may be immediately made by 
energizing the selected motor 77. The motor op 
erates its shaft 57 to sWing the composite arm33 
laterally so that the angular position of the form 
cylinder is adjusted relative to its drive to cor 
rect any determined inaccuracy“ in its register. 

in printing machine constructions where it is 
desirable to have the drive gear and the -cylinder 
gear of the Same diametrical dimension, then it 
is preferred that a right line movement be in 
parted to the idler pinion 44 instead of an arcu 
ate or swinging movement. Such an arrange 
ment is disclosed in Figures 5, 6 and 7, wherein 
the cylinder gear 3' and the drive gear 20' have 
the Same diametrical dimensions, and these 
gears mesh with the intermediate idler gear 44, 
similar to the arrangement hereinbefore dis 
closed. The idler gear 44 is rotatably mounted 
in a slidable bracket 33' on a stub shaft 43 of the 
type hereinbefore disclosed. The bracket 33' is 
maintained in sliding relation relative to the ma-. 
chine frame 10’ by Slide rails or keepers 80 which 
are suitably Secured to the machine frame O’ by 
ScreWS or other Securing devices 8. The slid 
able bracket 33’ is provided with a threaded aper 
ture 55' for the reception of the threaded stem 
or Screw 36 formed at the inner terminal of the 
shaft 57. 

O 
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() 

3. 
As the shaft 57 is rotated, in the manner here 

'inbefore disclosed, the operable engagement of the 
threaded stem or screw 56 with the threaded 
aperture 55' slides the slidable bracket and idler 
gear 44 in a horizontal path of travel to thus 
advance or retard the form cylinder relative 
to its drive. 
The angular adjustment of the form cylinder 

With respect to its drive may be effected with 
great accuracy in the disclosed forms of the in 
vention, because the helical extension spring 66 
biases the arcuate arm 33 or the slidable bracket 
33' in a direction away from the bearing bracket 
58, So that the threads of the screw .56 are con 
stantly biased against the threads of the threaded 
aperture in Which it is received to prevent any 
backlash when the direction of rotation of the 
Screw is reversed. 

It will be understood that the invention may 
be embodied in other specific forms without de 
parting from the Spirit or essential attributes 
thereof, and it is therefore desired that the pres 
ent-embodiment be-considered in all respects-as-il 
lustrative and not restrictive, and it will be fur 
ther understood that each and every novel fea 
ture and combination present in or possessed by 
the mechanism herein disclosed forms a part of 
the invention included in this application. 

Having thus described my invention, what I 
claim as-new and useful is: 

1. In a printing machine, a rotatable cylinder, 
a cylinder gear rotatable with the cylinder, a 
driven gear, an idler gear operably interposed 
between the driven gear and cylinder gear, means 
for so moving the idler gear relative to the driven 
gear and cylinder gear as to vary: the angular re 
lationship between the cylinder and the driven 
gear, and means for constantly biasing the idler 
gear toward movement in one direction relative 
to the cylinder gear and driven gear. 

2. In a printing machine, a rotatable cylinder, 
a cylinder gear rotatable with the cylinder, a 
driven gear, a 'movable carrier, an idler. gear ro 
tatably-supported by the carrier and operably in 
terposed between the driven gear and -cylinder 
gear, means for moving the carrier to move the 
idler gear relative to the drive gear and cylinder 
gear; SO as to vary the angular relationship be 
tween the cylinder and the driven gear, and 
means for constantly biasing the said carrier 
toward movement in one direction relative-to the 
cylinder gear and driven gear. 

3. In a printing machine, a rotatable-cylinder, 
a cylinder gear rotatable with the cylinder, a 
driven gear, a movable carrier, an idler gear ro 
tatably supported by the carrier - and operably 
interposed between the driven gear and cylinder 
gear, a rotatable shaft threadedly connected to 
the carrier for so moving the carrier by the rota 
tion of the shaft that the idler gear is moved 
relative to the driven gear and cylinder gear so 
as to Vary the angular relationship between the 
cylinder and the driven gear, and means for bias 
ing the movable carrier constantly in a given 

5 direction to maintain the threads of the threaded 
connection between the rotatable shaft and the 
carrier in abutting relation to prevent lost motion 
or backlash in the said threaded connection. 

4. In a printing machine, a rotatable cylinder, 
a cylinder gear rotatable with the cylinder, a 
driven gear, a movable carrier, an idler gear ro 
tatably Supported by the carrier and operably 
interposed between the driven gear and cylinder 
gear, a rotatable shaft threadedly connected to 
the carrier for so moving the carrier by the rota 
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tion of the shaft that the idler gear is moved rela 
tive to the driven gear and cylinder gear so as to 
vary the angular relationship between the cylin 
der and the driven gear, and an extension Spring 
carried by the rotatable shaft and located to in 
part constant bias to the movable carrier in a 
given direction to maintain the threads of the 
threaded connection between the rotatable shaft 
and the carrier in abutting relation to prevent 
lost motion or backlash in the said threaded 
connection. 

5. In a printing machine, a rotatable cylinder, 
a cylinder gear rotatable with the cylinder, a 
driven gear, a movable carrier, an idler gear ro 
tatably supported by the carrier and operably 
interposed between the driven gear and cylinder 
gear, a rotatable shaft threadedly connected to 
the carrier for moving the carrier by the rotation 
of the shaft to move the idler gear relative to the 
driven gear and cylinder gear so as to vary the 
angular relationship between the cylinder and 
driven gear, means to impart constant bias to 
the movable carrier in One direction to maintain 
the threads of the threaded connection between 
the rotatable shaft and the carrier in abutting re 
lation to prevent lost motion in the said threaded 
connection and an electric motor operably con 
nected with the shaft to impart rotary motion 
theretO. 

6. In a printing machine, a rotatable cylinder, 
a cylinder gear rotatable with the cylinder, a 
driven gear, a movable carrier, an idler gear ro 
tatably supported by the carrier and operably 
interposed between the driven gear and cylinder 
gear, a rotatable shaft threadedly connected to 
the carrier for moving the carrier by the rota 
tion of the shaft to move the idler gear relative 
to the driven gear and cylinder gear So as to 
vary the angular relationship between the cylin 
der and driven gear, means tO impart Constant 
bias to the movable carrier in one direction to 
maintain the threads of the threaded connection 
between the rotatable shaft and the carrier in 
abutting relation to prevent lost motion in the 
Said threaded connection, a Worm gear carried 
by the rotatable shaft, a Worm mounted in mesh 
ing relation with the Worm gear, and an electric 
motor operably connected with the worm to im 
part rotation thereto So that rotary motion is in 
turn imparted to the rotatable shaft. 

7. In a printing machine, a support, a rotatable 
cylinder, a cylinder gear rotatable with the cylin 
der, a. driven gear, a carrier pivotally mounted 
on the support and movable relative thereto, an 
idler gear rotatably supported by the pivotally 
mounted carrier and operably interposed between 
the driven gear and cylinder gear, and means for 
so moving the pivotally mounted carrier about 
its pivot as to move the idler gear relative to the 
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driven gear and cylinder gear to vary the angu 
lar relationship betWeen the cylinder and the 
driven gear. 

8. In a printing machine, a rotatable cylinder, 
a cylinder gear rotatable with the cylinder, a 
driven gear, a carrier pivotally supported at a 
point below the axis of the driven gear, an idler 
gear rotatably Supported by the said pivotally 
Supported carrier and operably interposed be 
tween the driven gear and cylinder gear, and 
means for moving the carrier about its pivot so 
that the idler gear is moved laterally and down 
Wardly to vary the angular relationship between 
the cylinder and the driven gear. 

9. In a printing machine, a rotatable cylinder, 
a cylinder gear rotatable with the cylinder, a 
driven gear, a carrier pivotally supported at a 
point below the axis of the driven gear, the pivot 
of the carrier being so located with respect to the 
cylinder gear and driven gear that a line passing 
through the axes of the cylinder gear and driven 
gear Will extend through the axis of said pivot, 
an idler gear rotatably supported by the said piv 
otally supported carrier and operably interposed 
between the driven gear and cylinder gear, the 
idler gear being movable with the carrier in op 
posed directions from an intermediate position 
and When in the intermediate position the axis 
of the idler gear is in allinement with the axes of 
the cylinder gear, driven gear and carrier pivot, 
and means for moving the carrier about its pivot 
So that the idler gear is moved relative to the 
cylinder gear and driven gear to vary the angular 
relationship between the cylinder and the driven 
gear. 

10. In a printing machine, a rotatable cylinder, 
a cylinder gear rotatable with the cylinder, a 
driven gear, an arcuate carrier pivotally sup 
ported at a point below the axis of the driven 
gear and extending partially around the driven 
gear, the pivot of the carrier being so located 
With respect to the cylinder gear and driven gear 
that a line passing through the axes of the cylin 
der gear and driven gear will extend through the 
axis of Said pivot, an idler gear rotatably sup 
ported by the said pivotally supported carrier and 
Operably interposed between the driven gear and 
cylinder gear, the idler gear being movable with 
the carrier in opposed directions from an inter 
mediate position and when in the intermediate 
position the axis of the idler gear is in alinement 
With the axes of the cylinder gear, driven gear 
and carrier pivot, and means for moving the car 
rier about its pivot so that the idler gear is moved 
relative to the cylinder gear and the driven gear 
to vary the angular relationship between th 
Cylinder and the driven gear. w 
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