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13 Claims, (C). 101-248) 
This invention relates to printing machines and 

particularly to that type of printing. machine 
wherein several impressions are made in sequence, 
as for instance, a multi-color printing machine. 

5 More particularly, the invention relates to mech 
anism for adjusting a form cylinder rotatively 
and axially, to accurately register the printing, 
and which is operable if desired from a position 
remote from the cylinder, and while the ma 

10 chine is in operation. 
The mechanism for adjusting the cylinder in 

cludes electrically operated devices, thus permit 
ting the operation to be controlled from a posi 
tion remote from the cylinder, preferably from a 

15 convenient position, such as at the delivery end 
of the machine, whereat an operator may readily 
observe the register of the printed matter. By 
the use of the principles and features of this in 
vention, the form cylinder may be immediately 

20 adjusted to correct improper register of the print 
ed matter, without interrupting the operation 

. Of the machine. 
One object of this invention is to provide in a 

printing machine improved mechanism for rota 
25 tively adjusting a cylinder to compensate for ir 

regularities in register of the printed matter. 
Another object is to provide in a printing ma 

chine improved mechanism for axially adjusting 
a cylinder to compensate for irregularities in reg 

30 ister of the printed matter. 
Still another object is to provide a mechanism 

for axially adjusting a form cylinder of a print 
ing machine without interfering with the ink 
roller drive associated thereWith. 
A further object is to provide mechanism for 

Substantially simultaneously adjusting the form 
cylinder of a printing machine both rotatively 
and axially and which is adapted for remote con 
trol and is operative during machine operation. 

Still further objects include the provision of 
electrically operable means for actuating the cyl 
inder adjusting mechanism and remote control 
devices for said electrically operable means. 

It is also an object of this invention to provide 
45 improvements in printing machines of generally 

improved construction, whereby the device will 
be simple, durable and inexpensive in construc 
tion, 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 arrange 
ment of parts, and in the details of construction 
hereinafter described and claimed. 

5. The preferred embodiment of the invention is 

35 

40 

50. 

illustrated in the accompanying drawings, where 

Figure 1 is an end view of an adjusting mech 
anism, embodying features of this invention, ap 
plied at one end of a cylinder and which is adapt- 5 
ed to be operated remote therefrom, to rotatively 
adjust the cylinder in respect to its driving means; 

Figure 2 is a section on line 2-2 of Figure l; . 
Figure 3 is a section of an adjusting mecha 

nism, embodying features of this invention, ap- 10 
plied to the other end of a form cylinder, asso 
ciated with which is the driving means for an 
ink roller and the means for vibrating the roller, 
and which is adapted to be operated remote there 
from, to axially adjust the cylinder in respect to 
its associated parts; 

Figure 4 is a section on line 4-4 of Figure 3; 
Figure 5 is an end view of a somewhat modified 

form of cylinder rotative adjusting mechanism; 
Figure 6 is a section on line 8-6 of Figure 5; 
Figure 7 is a partial section on line 7 of Fig 

ure 5: 
Figure 8 is a partial section on line 8 of Fig 

lure 6; 
Figure 9 is a top view of a cylinder showing the 

disposition of the adjusting means of this inven 
tion in respect thereto; 

Figure 10 is a schematic diagram of the elec 
tric circuits involved in the use of the mecha 
nism shown in these drawings; and 

Figure 11 is a partial side view of another modi 
fied form of rotative adjusting mechanism. 

Referring first to Figure 9, it will be understood 
that the cylinder may represent a form cyl 
inder of a printing machine having a shaft 
journaled in, and extending between, machine 
frame members 2. The shaft is driven by a 
gear 3 in mesh with a gear 5, disposed in a cas 
ing 4 secured to the machine frame member 
2 at one end of the cylinder. The cylinder 9, 

8 

20 

25 

30 

40 
as is well understood, cooperates with an impres 
sion cylinder (not shown) and between which a 
web of material to be printed upon passes. From 
here the web passes between similar pairs of 
cylinders and on through the printing machine 
to a position known as the delivery end of the 
machine, at which position the completely printed 

45 

product is delivered from the machine. 
Referring to Figures 1 and 2, the shaft is 

driven by the gear 3 through a composite gear 
5, which although shown as being in two parts 

is to be considered for the purposes of this de 
scription as being a single part gear. The gear 
5 is mounted for free rotation upon a sleeve 

50 

16 which is shown secured to shaft by a key 55 
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f. The gear 5 is connected to the sleeve 6 
to drive the shaft in the forward direction by 
means of a bracket-like arm 8 formed on the 
sleeve 6 and having a bore 9 formed in a cylin 
drical member 2 thereof, in which is slidably 
mounted a nonrotatable stud shaft 22, which ex 
tends beyond the member 2 at each end thereof, 
being keyed to the arm 8 and having a nut 23 
threaded upon end and engaging a shoe 24 at the 
other end, the shoe 24 in turn engaging a boss 
25 formed on an end face of the gear 5. 
The stud shaft 22 is provided with threads upon 

an intermediate portion thereof within the bore 
£9 of the member 2, which threaded portion 
is positioned within the bore of a rotatable Worm 
wheel 26 carried by the arm 8. Threads formed 
in the bore of the worm-wheel 26 cooperate with 
the threads on the shaft 22 to rotatively move 
the gear 5 and the sleeve 6. relatively to each 
other in either direction depending upon the di 
rection of rotation of worm-wheel 26. The worm 
wheel 26 is rotatably disposed between opposing 
shoulders 27 and 28 provided on the member 2?. 
Another arm 3 is provided on the sleeve 6 

and has a hollow member 32 thereon in which is 
mounted a cylindrical shell 33. A plunger 34 is 
slidably mounted in the shell 33 and is urged 
therefrom into engagement with a lug 35, formed 
on the gear 5, by a spring 36. The spring 36 
acts between a shoulder 37 formed on the plunger 
34 and a closed end 38 of the shell 33. The Spring 
pressed plunger 34 constantly urges the gear 5 
in the rotative direction to insure positive con- . 
tact of the lug 25 with the shoe 24 and to pre 
vent loose motion between the same, the shaft 22 
and the worm-wheel 26. The worm-wheel 26 is 
in mesh with a worm 4, the shaft 42 of which is 
journaled in arm 8 and extends parallel with 
the cylinder shafe beyond one end of the sleeve 
6. A gear 43 is secured to the extended end of 
a worm shaft 42 by a key 44 and a nut 45 threaded 
On the end of the shaft 2. ' 
The above described mechanism is all enclosed 

in the casing 4 and revolves with the cylinder 
0 about the axis of the shaft in synchronism 

With the other moving parts of the printing ma 
chine. When it is desired to rotatively advance or 

50 
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recede the cylinder 0 in respect to a cylinder 
COOperating therewith in order to correct the 
register of the printed matter, the gear 5 and 
the cylinder shaft must be rotated relatively to 
each other in the proper direction. This may be 
accomplished by rotation of the gear 43 whereby 
the worm-wheel 26 will be rotated upon the 
threaded portion of the stud shaft 22 to swing 
the gear 5 rotatively about the sleeve 6. 
Gear 43 is herein adapted to be rotated with the 

Worm 4 by being in mesh with a pinion 46 and 
an idler pinion 47. Pinion 46 is connected, herein 
shown formed as a part of, to a sleeve 48 which 
extends axially with respect to the cylinder shaft 

bracket 5 and 
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that pinions 46, 47 and 54 with their respective 
shafts all rotate with the bracket 5 and the 
sleeve 6 under normal conditions. P 
A brake drum herein in the form of a sheave 

56 is keyed to the sleeve 48 and a brake drum 
or sheave 57 is keyed to the shaft 55 for rota 
tion therewith. Brake shoes 58 and 59 are dis 
posed in the grooves of sheaves 56 and 57 respec 
tively. Each shoe has a lug 6 extending there 
from to which is pivoted one arm of a lever 62. 
The levers 62 are each pivoted at 63 to the end 
wall 64 of the casing 4. The other arm 65 of 

O 

each of the levers 62 is pivoted for universal . 
movement to a link 66 which in turn is pivotally 
Secured to the plunger 67 of one or the other of 
solenoids 68 and 69. A spring 70 is provided and 
disposed between the plunger 6 and the free end 
of the arm 65 to take up lost motion and to 
maintain the parts in operative position. Ener 
gization of either solenoid will actuate its plunger 
67 to rock the lever 62 connected thereto and 
press one of the brake shoes into braking en 
gagement with One of the sheaves within the 
groove thereof. Herein the Solenoids 68 and S9 
are arranged to actuate the cooperating parts 

5 

20 

25 
to cause the brake shoes 58 and 59 respectively 
to engage in the grooves of sheaves 56 and 57 
respectively. The solenoids 68 and 69 may be 
energized by the actuation of push button 
switches 7 f and 72 respectively, as shown in Fig 
ure 10. The push button switches 7 and 72 may 
be conveniently located at ary desired position 
about the printing machine, preferably at a point 
where the machine operator can readily observe 
the register of the printed matter, for instance, 
at the delivery end of the machine. 

Energization of Solenoid 68, by actuation of 
push button Switch 7 will through the instru 
mentality of the plunger 67, the link 66, the 
spring 70, and the lever 62 press the brake shoe 
58 into braking engagement within the groove 
of the sheave 56. This action prevents further 
revolution of pinion 46 about the axis of the cyl 
inder shaft with the bracket 5 and sleeve 6, 
and due to the continuation of the revolution of 
the gear 43 about the axis of the cylinder shaft 

and of it being in mesh with the pinion 6, 
gear 43 will be rotated about its own axis and 
thereby revolve the worm-wheel 26 about the stud 
shaft 22 to rotatively adjust the gear 5 by 
advancing it relatively to the sleeve 6 and the 
cylinder f0. 
In like manner, energization of solenoid 69 by 

actuation of the push button switch 72 will actu 
ate the brake shoe 59 to prevent revolution of 
pinions 47 and 54 about the axis of shaft f with 

ve f6, and revolve the worm 
wheel 26 in another direction about the stud shaft 22 to rotatively adjust the gear 5 by receding it 
relatively to the cylinder 0. In the above man 
necrotative adjustment of the cylinder C rela 

outwardly through the casing f4, being jour--yely to the machine parts cooperating there 
naled in a bearing 49 formed on a bracket 54 
Suitably secured to the sleeve 6 and rotatable 
therewith about the axis of shaft f . The pinion 
47 is supported upon a stud shaft 52 secured in 
and extending from a boss 53 formed on the 
bracket 5, and is also in mesh with a pinion 54. 
The pinion 54 is connected to, herein shown 
formed integral with, a shaft 55 which extends 
through and is journaled in the sleeve 48. At its 
Outer end the shaft 55 is provided with suitable 
Wrench or other tool engaging faces whereby it 
may be manually actuated if desired to cause 
rotation of the gear 43. It will be understood 

t 

tion, and register of the printed matter may be 
continuously maintained without interfering 
with the machine operation. 
The mechanism for axially adjusting the cylin 

der 0, shown in Figures 3 and 4, comprises a 
spindle 74, one end of which is secured by means 
of a collar 75 formed thereon and a nut 76 thread 
ed thereon to an end plate 77 of a closed bearing 
supporting sleeve 78 in which the shaft f is 
journaled. The sleeve 8 is mounted in the mai 
chine frame member 2 for axial movement rele 
tively thereto and the shaft. It is rotatively fixed 
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°1 with may be accomplished from a remote posi 
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to the sleeve for axial movement therewith, one 
portion 79 of the roller bearing being secured 
to the end of shaft by an end clamping mem 
ber 8 and the other portion 82 of the roller 
bearing being. Secured to, and in the sleeve, by the 
end plate 77 which clamps it against an internal 
shoulder 83 formed in the sleeve. 
A cover plate 84 secured to the frame member 
2 is provided and has a sleeveportion 85 extend 
ing axially therefrom through which the spindle 
74 extends and is secured thereto by a key 86 to 
prevent it rotating relatively to the shaft fl or 
the sleeve 78 but axially slidable with the shaft 
and sleeve relatively to the cover plate 84. A 
Spring 87 is provided which is disposed about 
the spindle 74 and has one end in abutment with 
the collar 75 and the other end in abutment with 
a shoulder 88 formed on the sleeve portion 85, 
whereby due to the tension of the spring 87, the 
shaft through its connection with the spindle, 
as above described, is constantly urged axially 
in one direction. 
The spindle 74 extends beyond the outer end 

Of the sleeve portion 85, whereat it is reduced in 
diameter and threaded to receive an internally 
threaded worm-wheel 89 which abuts the outer 
end of the sleeve portion 85. Rotation of the 
worn-wheel 89 in one direction, due to it abutting 
the end of the sleeve portion 85, will pull the 
Spindle 4 and with it the shaft , through the 
connecting parts, end plate 77, bearing sleeve 8, 
roller bearing portions 82 and 79, and the end 
clamping member 8, against the tension of the 
Spring 8 in one direction to adjust the cylinder 
G axially in one direction to correct improper 

register or alignment of the printed matter in 
the machine. Rotation of the worn-wheel in 
the other direction will release the shaft and 
permit its movement axially in the other direc 
tion by the Spring 8 to adjust the cylinder 
axially in the other direction. A collar 9 is se 
cured to the outer end of the threaded portion 
of the spindle to init the movement of the 
Same, and shaft in the direction of the nove 

5 ment thereof given thern by the spring 87 during 
the latter operation by abutting against the 
Worn-wheel 85 when the limit of movement has 
been attained. 
The worm-wheel 89 is rotated by means of a 

reversible electric motor 92 through the instri 
mentality of a worm 93 on the motor shaft, a 
worm-wheel 94 driven by the worm 93 and 
mounted on a shaft 95, and a worm 98 secured 
to the shaft 95 and in mesh with the worm-wheel 
89. The motor 92, referring to Figure 10, may be 
energized from a remote position, preferably one 
from which register of the printed matter may 
be readily observed, such as at the delivery end of 
the machine by push button switches 97 and 98, 
One acting through a suitable electric control 99 
to cause the motor 92 to rotate in one direction 
and the other to cause rotation of the motor in 
the other direction. 

In this instance, the sleeve portion 85 forms a 
bearing support for a separately driven gear 4 
from which an ink roller (not shown) is driven. 
The driven gear 4 has a hollow hub extension 
42, upon which is formed helical gear teeth 43, 
which are in mesh with the teeth of a helical 
gear 44 connected by a shaft 45 to the link 
roller reciprocating mechanism (not shown). A 
casing 46 secured to frame member 2 is pro 
vided to cover the above described parts and upon 
which the motor 92 is mounted. 

By the use of the mechanism shown in Figures 

3 
1 and 2, the arcuate range of the rotative adjust 
ment of the cylinder 0 is somewhat limited. 
Where a greater arcuate range of such adjust 
ment is desired, the form of mechanism shown in 
Figures. 5-8 inclusive may be provided. In this 
form the cylinder shaft f has mounted thereon 
and keyed thereto a sleeve 0 having a recessed 
extending portion 02 upon the periphery of 
which worm-wheel teeth 03 are formed. A 
plate 404 fastened to the end of the cylinder shaft 
i? and to the sleeve 10 retains the sleeve on the 
end of the shaft. A hollow, generally cylindrical, 
bracket 05 is secured to the end face of the gear 
5, which, in this instance, is rotatably mounted 
upon the sleeve f(0. Mounted on the bracket 
05 is a worm 06, the shaft 07 of which is 

journaled at One end in a bearing lug 08 formed 
on the bracket 5 and at the other end in a 
bearing 09 pivoted to an arm of a lever in 
turn pivoted at 2 to the bracket. O5. The other 
arm of the lever is arranged to be continu 
ously urged away from the bracket (5 by a 
spring 3 whereby the Worm 06 is maintained in 
proper mesh and with no backlash with the 
worm-wheel teeth 03. 
A worm-wheel 4 is sectired to an end of the 

shaft 0 extending beyond the bearing lug 8, 
and is continuously urged against the same by 
a Spring 5 acting between the worm-wheel 4 
and a nut 6 threaded in the shaft end. A worm 
f in mesh with the worm-wheel 4 is secured 
to One end of a shaft f8 which is journaled in 
a bearing 9 formed on the bracket 405, and 
extends therefrom to have a worm-wheel 2 se 
Cured upon its other end. The worn-wheel 2 
meshes with a worm 22 formed on a shaft 23 
which is journaled in the end face 24 of the 
bracket fos and has a pinion 25 secured to its 
inner end. 
The bracket 95 has a hollow hub 26 extend 

ing therefrom through the end wall 2 of a cas 
ing 28 provided to cover the above described 
parts and to support the solenoids 68 and 69 and 
the associated parts actuated thereby consisting 
of the plungers 87, the levers 62, links 36, and 
brake shoes 58 and 59. The brake shoes 58 and 
59 as in the previous form are adapted to engage 
in the grooves of sheaves 56 and 57 respectively. 
The sheaves 56 and 5 are secured to the outer 
ends of the sleeve 48 and the shaft 55 respectively. 
The sleeve 8 in this instance is journaled in the 
hollow hub 28 and the shaft 55, as before, is 
ournaled in the sleeve 48. As in the previously 
described form, a pinion 46 is secured upon the 
inner end of the sleeve 8 and a pinion 5 is se 
cured upon the inner end of the shaft 55, The 
idler gear 4 meshing with the pinion 56 in this 
instance is rotatively supported upon the bracket 
05 at 29. The pinion 25 is in mesh with both 

pinions 46 and 4. 
In similarity with the operation of the previ 

Ously described form shown in Figures 1 and 2, 
selective energization of solenoids 68 and S9 will 
apply a braking action upon either sheaves 58 
or 5, whereby either pinion 6 or 4 will be re 
strained from revolving about the axis of the 
shaft and, therefore, continued revolution of 
the gear 5 and the bracket (95 about the toothed 
sleeve of and the axis of the shaft , will rotate 
the pinion 25 with its shaft 23 and the worm 
22. Rotation of the pinion 25 and the worm 
22 through the instrumentality of the worm 
wheel 2, the worm, f, the worm-wheel 4, and 
the worm 06, will rotatively adjust the cylinder 
shaft if and the gear 5 relatively to each other 
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4. 
in either direction depending upon which of the 
Solenoids is energized. By the use of the mecha 
nism shown in Figures 51-8 inclusive such ad 
justment may be made over a range of 360° 
should occasion demand the same, thereby per 
mitting, if required, the adjustment of the cyl 
inder if one complete revolution in respect to a 
cooperating cylinder or other machine part. 
In the form shown in Figure 11, a reversible 

electric motor 5 is directly connected to the 
shaft 55 of the form shown in Figure 6 by a suit 
able coupling 52. In this instance, the gear 46 is 
Secured to the shaft 55 and may be rotated in 
either direction by the notor 5 when the same is 
actuated. The motor 5 has a sleeve like 
bracket f 53 secured to the end of its casing. The 
bracket 53 fits over the end of the hollow hub 
26 and is secured thereto by a screw 56. Con 

tact rings 55, 56 and 57 are mounted upon an 
insulating ring 58 which is secured to the 
bracket f 53. Brushes f 59, 6 and 62 connected 
to a motor control box (not shown) by Suitable 
conductors are mounted on a bracket f63 secured 
to the casing 27 and respectively contact the 
rings 55, 56 and 57 to properly energize the 
motor 5. By this arrangement the gear 25 
may be rotated in either direction by the notor 
5 to adjust the cylinder shaft if and the gear 
5 relatively to each other in either direction. 
While the motor 5 is shown in Figure 11 as be 
ing connected to the shaft 55 and through gears 
46 and 25 to actuate the parts shown in Figure 
6, it is obvious that it could be associated with the 
parts of the form shown in Figure 2 to rotate gear 
43 through gear 46 and thereby obtain the results 
desired in the use of that form. 
By the provision, in a printing machine, of 

the above described rotative and axial adjusting 
means for a cylinder, an operator may adjust 
a cylinder either axially or rotatively or adjust it 
both ways substantially simultaneously, while the 
machine is in operation and continually main 
tain the printed matter in register longitudinally, 
laterally or diagonally in respect to the printed 
sheet. These operations can be accomplished by 
an operator positioned remote from the cylinder 
at a position from which the printed sheet is 
clearly visible. 

It will be understood that the invention may be 
embodied in other specific forms without depart 
ing from the spirit or essential attributes there 
of, and it is therefore desired that the present en 
bodiment be considered in all respects as illus 
trative and not restrictive, and it will be further 
understood tha. each and every novel feature and 
combination present in or possessed by the mech 
anism herein disclosed forms a part of the in 
Vention included in this application. 
What I claim is: 
1. In a printing machine, a rotatable cylinder, 

means to adjust Said cylinder axially, said means 
including a spindle secured to and extending ax 
ially from said cylinder, said spindle having 
threads formed thereon, a worm-wheel on said 
spindle cooperating with said threads to axially 
move said spindle when rotated, means to rotate 
Said worm-wheel in either direction, and means 
to control said worm-wheel rotating means from 
a position remote from said cylinder. 

2. In mechanism to axially move a rotatably 
mounted cylinder, a spindle secured to and ex 
tending from said cylinder, and being relatively 
rotatable in respect thereto, said spindle having 
threads thereon, a member rotatably mounted on 
said spindle and having threads cooperating with 
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the threads on the spindle to move the same, and 
with it the cylinder, axially in one direction, when 
the member is rotated "in one direction, and a 
spring arranged to urge said spindle and cylinder 
axially in the other direction when said member 
is rotated in the other direction. 

3. In a printing machine, a cylindrical mem 
ber, a driving gear member, mechanism operably 
interposed between said members to rotatively 
adjust one of said members relatively to the other 10 
member and including cooperating relatively 
rotatable elements, a yieldable member for bias 
ing one element for operable engagement with 
another element to prevent backlash, and means 
actuated by the rotation of the cylindrical mem 
ber to rotate certain of said elements relatively 
to another. 

4. In a printing machine, a cylinder, a cylinder 
driving gear, mechanism for rotatively adjust 
ing said gear relatively to said cylinder and in 
cluding a pair of cooperating elements, a first 
of said elements engaging a part on Said gear 
and being adapted to move axially to rotate the 
gear relatively to the cylinder, and the second 
of Said elements being rotatably mounted on the 
first element and adapted to move it axially, and 
yieldable means for biasing the axially-movable 
first element into engagement with the said part 
of the gear. 

5. In a printing machine, a cylinder, a cylinder 
driving gear, a sleeve secured for rotation with 
the said cylinder and upon which said gear is 
rotatably mounted, mechanism to rotatably ad 
just Said gear relatively to said cylinder and in 
cluding gear teeth. On the periphery of said sleeve, 
a bracket secured to said gear, a sleeve driving 
gear having teeth in mesh with the teeth on said 
Sleeve and being mounted on said bracket, said 
bracket having a sleeve extending therefrom, a 
pinion having a shaft journaled in said bracket 
Sleeve, means to rotate said pinion shaft, and 
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gearing carried by said bracket and connecting . 
Said sleeve driving gear and said pinion, and . 
yieldable anti-backlash components interposed in 
the said mechanism for rotatively adjusting said 
gear relative to said cylinder. 

6. In a printing machine, a cylinder, a cylinder 
driving gear, a sleeve secured for rotation. With 
the said cylinder and upon which said gear is 
rotatably mounted, mechanism to rotatably ad 
just said gear relatively to said cylinder and in 
cluding gear teeth on the periphery of said sleeve, 
a bracket secured to said gear, a sleeve driving 
gear having teeth yieldingly in mesh with the 
teeth on Said sleeve and being mounted on Said 
bracket, said bracket having a sleeve extending 
therefrom, a pinion having a shaft journaled in 
said bracket sleeve, an electric motor secured to, 
and carried by, said bracket sleeve and having its 
shaft connected to said pinion shaft, and gearing 
carried by said bracket and connecting said sleeve 
driving a gear and said pinion. 

7. In a printing machine, a cylinder, a cylinder 
driving gear, a sleeve secured for rotation with 
the said cylinder and upon which said gear is 
rotatably mounted, mechanism to rotatably ad 
just said gear relatively to said cylinder and in 
cluding gear teeth on the periphery of said sleeve, 
a bracket Secured to said gear, a sleeve driving 
gear having teeth in mesh with the teeth on Said 
sleeve and being mounted on said bracket, means 
for yieldably maintaining the sleeve driving gear 
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in mesh with the teethon the sleeve, said bracket 
having a sleeve extending therefron, a first pin 
ion having a hollow shaft journaled in said is 
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bracket sleeve, a second pinion having a shaft 
journaled in said hollow shaft, a brake drum con 
nected to each shaft, and gearing carried by said 
bracket and connecting said first and second pin 
ions to said sleeve driving gear 

8. In a printing machine, a cylinder member, 
a driven member, means operably interposed be 
tween the cylinder member and driven member to 
drivingly connect said driven member to said cyl 
inder member and including separate relatively 
movable cooperating components, one of the 
components being supported by one member and 
axially movable to engage the other member to 
augularly move the rembers relative to each 
other, and yieldable means operably interposed 
between the said members to constantly bias the 
axially movable component into engagement with 
the said other member to permit the adjusting 
noVement of the said members relative to each 
other to prevent backlash in the adjusting mech 
2.S. 9. In a printing machine, a cylinder, a driven 
member, means operably interposed between the 
cylinder and driven member to drivingly connect 
Said driven member to said cylinder and includ 
ing a pair of elements, one of Said elements being 
axially movable and engaging the driven member 
and the other element rotatably mounted upon 
the axially-movable element and cooperating 
therewith to axially move it, the axially-movable 
member being supported for movement with the 
cylinder and engaging the driven member so that 
axial movement of the axially-movable member 
rotatably adjusts said cylinder and said, driven 
member relative to each other, a gear connected 
to Said rotatable element, a pair of pinions driv 
ingly connected to said gear, the axis of said 
pinion being in alinement with the axis of said 
cylinder, a gear being mounted for rotation bodily 
about the axis of said pinion, separate brake 
means for selectively engaging said pinions, 
means to selectively actuate either of said brake 
means to prevent rotation of the pinion con 
nected thereto, and yieldable means operably 
interposed between the cylinder and driven mem 
ber to constantly bias the axially-movable mem 
ber into engagement with the driven member. 

10. In a printing machine, a cylinder, a driven 
member, means operably interposed between the 
cylinder and driven member to drivingly con 
nect the cylinder and driven member and includ 
ing an axially-movable member, a member rotat 
able relative to the axially-movable member and 
cooperating therewith to axially move the axially 
movable member, a terminal of the axially-mov 
able member engaging the driven member to 
rotatably move the driven member relative to the 

S 
cylinder, means engageable from a point exterior 
of the cylinder and operable by the movement of 
the cylinder to actuate the said rotatable mem 
ber, and means interposed between the cylinder 
and rotatable member to constantly bias the ax 
ially-movable member to engagement with the 
driven member so that axial movement of the 
axially-movable member adjustably moves the 
cylinder in anguiar relation to the driven men 
ber. 

11. In a printing machine, a cylinder, a driven 
member, means operably interposed between the 
cylinder and driven member to drivingly connect 
the cylinder and driven member and including an 
axially-movable member, a member rotatable 
relative to the axially-movable member and coop 
erating therewith to axially move the axially 
movable member, a terminal of the axially-now 
able member engaging the driven member to 
rotatably move the driven member relative to 
the cylinder, a gear Operably connected with the 
said rotatable member, a pair of pinions drivingly 
connected to said gear, said gear being mounted 
for rotation bodily about the axis of Said pinions, 
a brake drum connected to each pinion, a brake 
shoe cooperating with each of Said drums, and 
means interposed between the cylinder and rotat 
able member to constantly bias the axially-mow 
able member to engagement with the driven 
member so that axial movement of the axially 
movable member adjustably moves the cylinder in 
angular relation to the driven member. 

12. In a printing machine, a form cylinder 
rotatable in an axially movable bearing con 
structed and arranged to hold the cylinder 
against axial movement relative thereto, the 
bearing having a rotatable part and a non-rotat 
able part, an adjusting mechanism including an 
axially movable non-rotatable adjusting member 
operably connected to the non-rotatable part of 
the bearing, means to move the adjustable mem 
ber and thereby the bearing and cylinder axially 
in one direction, and resilient means engaging 
the said adjusting member to bias the adjusting 
member and thereby the bearing and cylinder in 
the opposite direction to prevent backlash in the 
adjusting mechanism. 13. In a printing machine, a cylinder, a cylin 
der driving gear supported with the cylinder and 
augularly adjustable relative thereto, a Worm 
gear fixed relative to the cylinder and rotatable 
therewith, a worm rotatably supported by the said 
cylinder gear in mesh with the worm gear, and 
yieldable means for normally biasing the Worm, 
towards meshing relation with the Worm gear. 

WILLIAM E. EIUCK. 
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