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My invention provides novel, accurate and 
much simplified means for independently adjust 
ing the printing cylinders of a printing press, 
particularly the design cylinders of an intaglio 
printing press, rotatively and in an end Wise direc 
tion, to bring each printing cylinder into proper 
color register With respect to the printing cylinder 
of the first printing unit of the press, said means 
being operable, while the press is running or at 
rest. 
My invention more particularly includes both 

manually and automatically operated means for 
bringing each printing cylinder into circumfer 
ential register with the first printing cylinder 
of the press and it also includes manually oper 
ated means for bringing the printing cylinder into 
endwise register. 
"The object of my invention is to provide novel 
means whereby the main drive shaft of the press 
is so connected to each of the printing cylinder 
shafts as to eliminate a considerable amount of 
gearing and the backlash thereof. 

. A practical embodiment of my invention includ 
ing both manually and automatically operated 
means for adjusting the printing cylinder rota 
tively, and manually operated means for adjusting 
the printing cylinder in an endwise direction into 
proper color register is represented in the accom 
panying drawings in which: 

Fig. 1 represents a diagrammatic end elevation 
of the first and second color printing units of 3, 
multi-color intaglio printing press showing cer 
tain of the cooperative elements of the electrically 
operated means for automatically bringing the 
printing cylinder of the second printing unit into 
color register with the printing cylinder of the 
first printing unit; 

Fig. 2 represents a detail diagrammatic side 
view of the printing cylinder and the traveling Web 
showing register marks on the web and the slotted 
scanning disc on the printing cylinder; 

Fig. 3 representS a diagrammatic ed View 
showing the register control reversible motor and 
its operative connection with the adjusting shaft, 
which is also manually operated, for adjusting 
the printing cylinder rotatively; 

Fig. 4 - represents a detail view showing in 
side elevation both the manually and the auto 
matically operated means for adjusting a print 
ing cylinder (in the present instance the print 
ing cylinder of the second printing unit) rota 
tively, and in end elevation the manually oper 
ated means for adjusting the printing cylinder in 
an endwise direction; 
*::Fig.: 5 represents a horizontal section taken in 
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the plane of the line V-V of Fig. 4, looking-in the 
direction of the arrows; 

Fig. 6 represents a detail section taken in the 
plane of the line VI-VI of Fig. 5, looking in the 
direction of the arrows; 

Fig. 7 represents a detail section taken in 
the plane of the line VII-VII of Fig. 5, looking 
in the direction of the arrows; 

Fig. 8 represents, a horizontal section taken 
in the plane of the line VIII-VIII of Fig. 4, 
looking in the direction of the arrows; 

Fig. 9 represents a detail section taken in the 
plane of the line IX-i IX of Fig. 4, looking toward 
the left; 

Fig. 10 represents, a similar. Section looking 
toward the right; . . . 

Fig. 11 represents...an end view of the adjusting 
collar; 

: Fig. 12 represents a section taken in the plane 
of the line XII-XII of Fig. 11, looking in the 
direction of the arrows; and 

Fig.13, represents a detail side view of the main 
press drive shaft showing the right and left hand 
gears forming parts of the means for rotatively 
adjusting the printing cylinder with respect to 
the drive shaft. 
The printing cylinder, is provided. With a 

shaft 2 which is mounted for rotary and endwise 
movement inside members of the main printing 
press frame 3, one side member-only being shown 
in the accompanying drawings. 
The horizontally disposed main drive shaft 4 

of the press is disposed lengthwise, thereof and 
it is mounted in Suitable bearingS 5, 6 in the end 
members of the auxiliary press frame 7. 
The hub 8 of a hypoid pinion 9 surrounds, the 

main: press drive. shaft. 4 and it is rotatively 
mounted independently of the drive shaft-in suit 
able bearings f, in the member 2 project 
ing from the adjacent side of the press frame 3. 
This hypoid pinion 9 is driven from the main drive 
shaft, 4 of the press as follows: the outer; end...of 
the hub 8 is Spirally threaded externally as shown 
at 3 at a predetermined angle, in the present in 
stance, about ten degrees, in one direction. A 
collar is keyed to the main drive shaft 4 adjacent 
to the hub 8 of the hypoid pinion 9... is spirally 
threaded externally as shown at 5 at the same 
angle in the opposite direction. 
An endwise movable sleeve 6 surrounds... por 

tions of the hub 8 and shaft collar 4 and it is 
Spirally, threaded internally in opposite: directions 
as shown at 7 and 8 with the same angularity 
as the spirally threaded portions...f3 and 5 with 



2,448,292 
3 

which they mesh and serve to lock the drive shaft 
4 to the said hub 8 of the hypoid pinion 9. 
The shaft 2 of the cylinder is at right angles 

to and is driven by the main drive shaft 4 as 
follows: the hypoid pinion 9 meshes with a hypoid 
gear 9 fast on a hollow cross shaft 20 mounted 
in suitable bearings 2 and 22 in members 23 
and 24 of the auxiliary frame 7, which hollow 
Cross shaft is in axial alinement with the print 
ing cylinder shaft 2. This shaft 20 is provided 
With a head 25 which is slidably locked to the 
coupling 28 on the printing cylinder shaft 2, in 
the present instance by the internal and external 
straight toothed gears 26, 27. 
This head 25 is shown as locked to the hollow 

shaft 20 by the internal and external gears 29, 
30, the external gear 3C being fastened by Screws 
3 to the said shaft 2C. 
The manually operated means for adjusting the 

printing cylinder rotatively, whether the press 
is running or at rest, to bring the form cylinder 
into circumferential color register is shown as 
comprising the following elements: a ring 32 is 
mounted in suitable bearings 33, 34 on the end 
Wise movable sleeve 6 between a flange 35 and 
One or more nutS 36 threaded on the sleeve. This 
ring 32 has a circumferential groove 37 for receiv 
ing the Studs or rollers 38 carried by the branches 
39 of a sleeve shifting yoke 40 which is pivoted 
at its lower end on the bar 4 carried by suitable 
members of the auxiliary press frame ... The 
upper end of the yoke 40 is pivoted to a traveling 
nut 42 mounted on the threaded portion of a shaft 
43 rotatably mounted at its ends in suitable 
bearings 44, 45 in members of the auxiliary frame 
7. This shaft 43 is provided outside of the said 
auxiliary frame with a suitable hand wheel 46 
for rotating the shaft in either direction, to move 
the nut thereon. Adjusting stops 47, 48 are 
threaded on the shaft 43 in position to limit the 
throw of the nut and thereby the yoke 40. 
The manually operated means for adjusting the 

printing cylinder in an endwise direction, while 
the press is running or at rest, to bring the print 
ing cylinder into proper lateral register, is shown 
as comprising the following elements: a shaft 49 
extends axially through the hollow shaft 20 from 
the coupling 28 which is clamped on the printing 
cylinder shaft 2, to a yoke 50 in which the shaft 
49 is rotatably mounted by suitable bearings 5. 
Nuts 52, 53 threaded on the opposite ends of the 
shaft 49 serve to hold the shaft locked to the 
coupling 28 and yoke 50. 
Two screw shafts 54, 55 are rotatably mounted 

in a member 56 of the auxiliary press frame 7 and 
they are threaded into the yoke 50 upon opposite 
sides of the Shaft 49. These screw shafts are 
connected to turn together, as, for instance, by 
sprockets 57, 58 and their sprocket chain 59. 
One of these Screw shafts, in the present instance 
the screw shaft 54 is provided with a hand wheel 
60 for manually operating the yoke 5 to move 
the shaft 49 and thereby the printing cylinder 
end Wise in either direction. 
In FigS. 1, 2 and 3 there is illustrated in diagram 

a typical photoelectric means for automatically 
adjusting the printing cylinder rotatively to cor 
rect circumferential misregister of the printing 
Cylinder with the traveling web. In these dia 
grams the reversing pilot motor 6 is operatively 
Connected to the adjusting shaft 43 through the 
Sprocket 62 on the motor shaft, the sprocket 63 
on the adjusting shaft and their connecting 
Sprocket chain 64. 
The traveling Web 65 is provided along the of 
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its margins with a series of spaced register marks 
66 and the printing cylinder is provided With a 
scanning disc 67 Whose peripheral flange has an 
annular series of slots 68. The Web register 
marks 66 and the scanning disc slots 68 are 
equally spaced and are equal in number for each 
revolution of the printing cylinder. 
The scanning head 69 and the phototube 70 of 

the Web scanning unit are controlled by the regis 
ter marks 66 on the traveling Web, and the 
scanning head 7 and the phototube 72 of the 
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printing cylinder scanning unit are controlled by 
the slot 68 of the Scanning disc 67. 
The scanning head 69 and the phototube 70 

of the web scanning unit are controlled by the 
register marks 66 on the traveling web, and the 
scanning head. If and the phototube 72 of the 
printing cylinder scanning unit are controlled by 
the slots 68 in the Scanning disc 67. 
The main circuit wires 73, 74 lead to the pilot 

motor thyratrons represented conventionally at 
75. The circuit wires 76, 77 connect the pilot 
motor thyratrons 75 with the pilot reversing 
motor 6 and the grid circuit Wires 78, 79 connect 
the pilot motor thyratrons 75 With the impulse 
comparator mixing panel represented conven 
tionally at 80. The circuit Wires 8 and 82 con 
nect their respective phototubes 70 and 72 with 
the impulse comparator mixing panel 80. 
The Operation of the automatic Web register 

control is as follows: detection of misregister is 
accomplished by comparing photoelectrically the 
instantaneous positions of the initial impression 
On the Web. With the mechanical position of the 
printing cylinders of the successive printing units. 
This is accomplished by matching regularly 
Spaced Voltage pulses or signals from the two 
Scanning units, i. e., the Web Scanning unit and 
the printing cylinder Scanning unit, the web scan 
ning unit being actuated by the register marks 66 
printed Simultaneously on the web with the first 
impression, and the cylinder Scanning unit being 
actuated by the equally Spaced slots 68 in the 
cylinder Scanning disc 67. 

Correction for misregister is accomplished 
through each reversing pilot motor 6 which ac 
tuates its adjusting shaft 43 in either direction. 
The direction of correction as well as the rate 
of correction is determined by the timed relation 
of the two signals received at the mixing panel 
80, where they are compared and a resultant sig 
mal is relayed to the thyratrons 15 that energize 
the Said pilot motor. 

It Will be understood that should the web sig 
nal come ahead of the printing cylinder signal 
the pilot motor is rotated to advance the angular 
position of the cylinder. Conversely if the Web 
Signal is later than the printing, cylinder signal 
the pilot motor will move the cylinder a proper 
amount in the Opposite direction. Should the 
Signals happen simultaneously this would indi 
cate a correct position for longitudinal register 
of the web and no corrective movement takes 
place. 
From the above description it will be seen that 

by using hypoid gears for operatively connecting 
the press drive shaft with the impression cylinder 
shaft these two shafts which are located at right 
angles to each other in different horizontal planes 
may be located very close to each other and 
thereby eliminate a considerable amount of gear 
ing and backlash consequent thereto. 

It will also be seen that very simple and effec 
tive manually and automatically operated means 
may be employed for obtaining the circumferen 
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tial register of the printing cylinder and that 
simple and effective manually operated means 
may also be employed for obtaining the endwise 
or lateral register of the printing cylinder. 

It is evident that various changes may be re 
SOrted to in the construction, form and arrange 
ment of the several parts without departing from 
the Spirit and Scope of my invention, and hence 
I do not intend to be limited to the particular 
embodiment herein shown and described, but 
what I claim is: 

1. In combination, a rotary cylinder, its shaft, 
an auxiliary drive shaft axially aligned therewith 
and slidably locked thereto, a main drive shaft 
located adjacent and at right angles to the auxil 
iary drive Shaft, two intermeshing hypoid gears, 
one on said main drive shaft and the other on 
Said auxiliary drive shaft, and automatically op 
erated means for rotatively adjusting the drive 
shaft hypoid gear and thereby the auxiliary drive 
shaft hypoid gear with respect to the main drive 
shaft, to rotatively adjust the said cylinder. 

2. In combination, a rotary cylinder, its shaft, 
an auxiliary drive shaft axially aligned thereWith 
and slidably locked thereto, a main drive shaft 
located adjacent and at right angles to the aux 
iliary drive shaft, two intermeshing hypoid gears, 
one on said main drive shaft and the other on said 
auxiliary drive shaft, and both manually and 
automatically operated means for rotatively ad 
justing the drive shaft hypoid gear and thereby 
the auxiliary drive shaft hypoid gear with respect 
to the main drive shaft, to rotatively adjust the 
Said cylinder. 

3. In combination, a rotary cylinder, its shaft, 
an auxiliary drive shaft axially aligned therewith 
and slidably locked thereto, a main drive shaft 
located adjacent and at right angles to the aux 
iliary drive shaft, a hub loosely mounted on the 
main drive shaft, two intermeshing hypoid gears, 
One on the said auxiliary drive shaft and the other 
on said hlub, and means for rotatively adjusting 
the hub hypoid gear and thereby the auxiliary 
shaft hypoid gear with respect to the main drive 
shaft, to rotatively adjust the said cylinder, said 
means including oppositely inclined external 
Spirally threaded portions on the hub and the 
main drive shaft respectively, a shiftable sleeve 
having oppositely inclined internal spirally 
threaded portions meshing with their respective 
spirally threaded portions on the hub, a sleeve 
shaft yoke, and a screw-threaded shaft engaging 
said yoke. 

4. In combination, a rotary cylinder, its shaft, 
an auxiliary drive shaft axially aligned therewith 
and slidably locked thereto, a main drive shaft 
located adjacent and at right angles to the aux 
iliary drive shaft, a hub loosely mounted on the 
main drive shaft, a collar fixed to the main drive 
shaft adjacent the hub, two intermeshing hypoid 
gears, one on said auxiliary drive shaft and the 
other on Said hub, and means for rotatively ad 
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6 
justing the hub hypoid gear and thereby the aux 
iliary drive shaft hypoid gear with respect to the 
main drive shaft, to rotatively adjust the said 
cylinder, said means including oppositely in 
clined external spirally threaded portions on the 
hub and collar respectively and a shiftable sleeve 
having oppositely inclined internal spirally 
threaded portions meshing with their respective 
spirally threaded portions on the hub and collar. 

5. In combination, a rotary cylinder, its shaft, 
a hollow auxiliary drive shaft axially alined there 
with and slidably locked thereto, a horizontally 
disposed main drive shaft, two intermeshing 
gears, One on Said main drive shaft and the other 
On Said auxiliary drive shaft, and means for ad 
justing the rotary cylinder endwise to obtain its 
lateral register, said means including an endwise 
movable shaft extending axially from the rotary 
cylinder shaft through the said hollow auxiliary 
shaft, and a manually operated adjusting screw 
for moving said endwise movable shaft. 

6. In combination, a rotary cylinder, its shaft, 
a hollow auxiliary drive shaft axially alined there 
With and slidably locked thereto, a horizontally 
disposed main drive shaft located adjacent and 
at right angles to the auxiliary shaft, two inter 
meshing hypoid gears, one on said main drive 
shaft and the other on said auxiliary drive shaft, 
and means for adjusting the rotary cylinder end 
Wise to obtain its lateral register, said means in 
cluding an endwise movable shaft extending 
axially from the rotary cylinder shaft through the 
Said hollow auxiliary drive shaft and a manually 
Operated adjusting screw for moving said end 
Wise movable shaft. 

HOWARD. M. BARBER. 
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