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UNITED STATES PATENT OFFICE 
2,484.905 

DRIVE FOR MULTUNIT PRINTING PRESSES 
Henri E. Peyrebrune, River Forest, II., assignor, 
by mesne assignments, to Miehle Printing Press 
& Manufacturing Company, Chicago, Ill., a cor 
poration of Delaware 

Application August 28, 1946, Serial No. 693,479 
(CI. 101-—183) 2 Claims. 

The invention relates to printing presses and, 
While it can be adapted to any type of sheet fed 
rotary printing press, it has reference in partic 
ular to sheet fed lithographic offset presses of the 
rotary type and to improved drive mechanism 
and aSSociated structure for Such presses when 
coupled in tandem relation for multi-color print 
l’Ing. 

in the multiple unit press shown in U. S. Letters 
Patent No. 2,479,023, issued jointly to me and 
Arthur G. Jacobson, August 16, 1949, and entitled 
Frame structure for printing press units and 
aSSembling method therefor, a plurality of press 
units of similar construction arranged in tandem 
to provide a series of printing couples having 
rotary transfer drums therebetween for trans 
ferring the sheets from the impression cylinders 
of one printing couple where they are printed in 
One color to the impression cylinder of an adja 
Cent couple where they receive another color 
impression. The structural frame members of 
each press unit have been especially designed to 
facilitate the coupling of the units in tandem for 
Such multi-color printing. For example, the 
front and rear Surfaces of each side frame are 
machined to maintain the length of the frames 
accurate within predetermined tolerances and 
the journal openings for the cylinders have a 
precise location in the frames With respect to the 
machined Surfaces So that related journal Open 
ings are in alignment When the frames are prop 
erly erected. An important result of the above 
design is that coacting transfer drums Of adja 
cent coupled units have a correlated relation and 
perfect registration is secured for each color 
impression. 
Some of the principal advantages which my 

invention presents reside in the simplicity and 
economy of manufacture, for example, a single 
train of gear being provided to drive the printing 
cylinders, sheet transfer drums and associated 
sheet delivery means of the combined units in a 
multi-color press. Moreover, intermediate driv 
ing assemblies are associated With the axis of 
every sheet transfer and delivery member or 
drum, which assemblies support and rotate the 
respective druns. 

Further, the assembling of the transfer drums 
is very convenient and the drums may be removed 
for shipping or replacement without disturbing 
the adjustment of any of the driving gears. 
This feature represents considerable economy 

as compared to previous methods of timing the 
associated driving and driven members Since all 
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2 
at the manufacturer's plant without the necessity 
of retining them when a press is being installed 
in the printer's plant. 
The matter of rigidity of the driving means 

between adjacent units is also of considerable 
importance. It makes possible the keeping of 
accurate tinning between the units at different 
Speeds of operation. This point also is empha 
Sized by the introduction of preloadable antifric 
tion bearings which render the drum and driving 
gear aSSembly very rigid under varying load con 
ditions. The outer or outboard bearings, for ex 
ample, prevent excessive deflection of the drive 
Shaft. 
A still further important feature resides in the 

durability and permanency of adjustments and 
in the manner of maintaining the associated drive 
gears lubricated. For example, the lowest gear 
of a single train of gears dips in oil and picks up 
lubricant which is transferred by rolling action 
to the uppermost gear, namely the plate cylinder 
gear. This constant Supply of lubricant also 
tends to remove foreign particles such as metal 
chips and the like from the gears, which particles 
might otherwise cling to the teeth of the gears, 
ultimately wearing the surface of the gear teeth. 
One of the primary objects of the invention 

resides in the provision of improved driving 
mechanisnal for multiple unit rotary printing 
preSSes whereby the cylinders of all the combined 
preSS units will be driven synchronously from a 
Single Source of power applied to one of the press 
units, preferably the first unit. 
A further, Outstanding object of my invention 

is the accomplishment of a driving shaft assem 
bly for the sheet transfer members and associated 
sheet delivery means, which shall be adapted for 
selectively accommodating, or for removal and 
replacement of the transfer and delivery means, 
Without disturbing the driving gear unit of the 
preSS. 
Another object is to provide drive mechanism. 

for driving the cylinders of unit presses coupled 
in tandem for color printing and which Will in 
clude a single train of gearing, the same extend 
ing fron the transfer drums of the first unit 
through intermediate units to the transfer drums 
of the adjacent forward unit or units. 
In the drive structure of the invention the 

driving gears forming Said gear train are fixed 
to the projecting end of their cylinder shaft on 
the gear Side of the press and since considerable 
power is transmitted by certain gears of said 
train the resulting streSS and strain applied there 

the necessary adjustments may be accomplished to could in severe cases produce Cylinder Shaft 
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deflection such as to seriously interfere with the 
maintenance of perfect registration for the color 
impressions. 

Therefore, another object of the invention re 
sides in the provision of Outboard bearings for 
those members included in the gear train and 
which function to drive adjacent units whereby 
the shafts which support the transfer drums are 
additionally journalled at their ends beyond the 
driving gears to prevent said shaft deflection 
during operation. 
Another object is to provide a single train of 

gearing as herein described for a multiple unit 
press which will additionally include means for 
maintaining adequate lubrication for the gears 
and which lubricating function will be effected 
automaticallybygears that dipinto anoil trough. 
Another object is to provide a combination oil 

trough and auxiliary frame for a multiple unit 
printing press and wherein the trough and aux 
iliary frame will be located on the gear Side of 
the press for mounting said outboard bearings 
which are provided for journalling the transfer 
drum supporting shafts. 

Still further objects of my invention reside in 
the provision of a multi-unit printing press in 
which at least two printing couples are arranged 
for multi-color printing, including sheet transfer 
mechanism for conveying sheets from one print 
ing couple to an adjacent one and having driving 
means associated with the sheet transfer mecha 
nism to thereby drive the respective printing cou 
ple. Furthermore, the invention contemplates 
the combination of at least three printing units 
arranged in tandem of which units, alternate 
ones are timed alike, whereas the angular gear 
ing relation between adjacent units is 180. 
With these and various other objects in View, 

the invention may consist of certain novel fea 
tures of construction and operation, as Will be 
more fully described and particularly pointed out 
in the Specification, dra Wings and claims ap 
pended hereto. 
In the drawings which illustrate one preferred 

embodiment of the device and wherein like ref 
erence characters are used to designate like 
parts 

Figure 1 is an elevational view of the gear side 
of a multiple unit printing press showing the 
gear drive and associated structure comprising 
the present invention; 

Figure 2 is a fragmentary horizontal sectional 
view taken Substantially along line 2-2 of Fig 
lure 1. ShoWing the driving gears in line with the 
transfer drums of the coupled press units, and 
also showing the outboard bearings mounted by 
the auxiliary frame; 

Figure 3 is a fragmentary vertical sectional 
view taken Substantially along line 3-3 of Figure 
1; and 

Figure 4 is a CrOSS Sectional View of one of the 
driving Shaft assemblies associated with each 
one of the sheet transfer drums and delivery 
member. 

Referring to the drawings, the frame structure 
of each unit preSS consists of a pair of side frame 
members of identical construction and which are 
Suitably mounted and secured in spaced relation 
for journalling the printing cylinders and trans 
fer drums as Well as the delivery drum of the unit. 
Only one side frame of each unit is shown in the 
drawings, that is, the frame on the gear side of 
the press Since these frames have associated rela 
tion. With the gear drive of the present invention. 
For a more complete disclosure of the frame 
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4 
structure of the individual press units reference 
is made to the U. S. patent previously referred to. 
The press units are identified by numerals ), 
2 and 30, with each unit having a side frame 
2, and 3 ?, respectively, on the gear side of the 
press. The frames have been designed and are 
therefore particularly adapted for a unit press 
operable as an independent unit or capable of 
having other units combined thereWith in tanden 
relation for color printing. It will be observed 
that each frame has a shape in side elevation 
simulating an inverted T, including a base section 
and a top section integral therewith, and the 
frame has considerable thickness so as to satis 
factorily journal the necessary printing cylinders 
and transferring drums. 
The frames , 2, and 3 are each machined 

to provide front surfaces 2, 22 and 32 and rear 
surfaces 3, 23 and 33 whereby the length of the 
base section of each frame is maintained accu 
rate within predetermined tolerances. Frame i? 
has a plurality of journal openings 4, 5 and 6 
formed therein, each opening having a precise 
location in the frame With respect to the ma 
chined front and rear Surfaces and also With re 
spect to the top and bottom surfaces of the frame. 
The openings í 5 and 16 journal the supporting 
shafts for transfer drums 4 and 42. Opening 
A is not used in the first unit, it being under 

stood that conventional feeding mechanism will 
be associated With this unit for feeding the sheets 
directly to the impression cylinder. The top por 
tion of frame is provided with additional jour 
nal openings T, 8 and 9 and which are accu 
rately located in the frame for journalling the 
impression cylinder 43, blanket cylinder 44 and 
the plate cylinder 45, respectively. Opening 9 
interrupts the top surface of frame , the said 
opening being semi-circular. However, this sec 
tion of each frame is Supplemented by additional 
structure, not shown, which is securely bolted to 
the top surface for completing the opening 9 
and which additional structure also supports, an 
ink distributing unit for inking the plate on cyl 
inder 45 in the conventional manner. 
Frame 2 of the intermediate press unit is simi 

larly provided with journal openings 24, 25 and 
26 for the supporting shafts of the transfer drums 
of said unit which drums are identified by nu 
merals 50, 5f and 52. The impression cylinder 
53 is journalled in opening 27, the blanket cylin. 
der 54 in opening 28, and the plate cylinder 55 
in opening 29, as clearly shown in Figures 1 and 3. 
Frame 3 of the forward unit is provided with the 
journal openings 34 and 35 for the shafts sup 
porting the transfer drums 60 and 6. The third 
opening in this press unit, namely 36, is not used 
since the transfer drum at the extreme end of 
the unit is omitted owing to the fact that con 
ventional delivery mechanism is associated with 
transfer member 6 which completes the trans 
ferring function of the sheets to said mechanisin. 
The impression cylinder 63 of this last unit is 
journalled in Opening 37, the blanket cylinder 64. 
in opening 38, and the plate 65 in opening 39. 

Roller bearings are provided for journalling the 
shaft of each cylinder in its frame member. The 
bearings are substantially identical in construc 
tion and are therefore interchangeable as regards 
each unit press and may also be used in other 
preSS units. This is an important factor in the 
construction and maintenance of a press of this 
kind. Numeral 46 indicates the bearings for the 
various cylinder drum supporting shafts of press 
unit 0 whereas numeral 56 indicates the bear 
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ings for the various supporting shafts of the in 
termediate unit 20. The bearings for the cylin 
der drum supporting shafts of the forward unit 
are indicated by numeral 66. Said bearings are 
Suitably retained in their respective journal open 
ings, which openings have sufficient width for 
securely mounting the bearings in perfect aligh 
ment for receiving the shaft for their respective 
cylinder drum which is accordingly journalled for 
substantially frictionless rotation. 
In coupling the present units in tandem it will 

be understood that the rear surface 3 of unit 
is bolted in proper doweled relation to the front 
machined surface 22 of the intermediate unit 2 
and in a similar manner the forward unit 30 is 
bolted to 20 With the surfaces 23 and 32 in con 
tacting relation. The sheets of paper to be 
printed are presented to the impression cylinder 
43 by the conventional feeding mechanism aSSo 
ciated. With this first unit. The sheets are printed 
as a result of passing between the impression cyl 
inder 43 and the blanket cylinder 44 following 
which the printed sheets are delivered to trans 
fer drum 4 l and then transferred to drum 42 lo 
cated adjacent the rear machined edges of the 
unit frame structure. The next transfer takes 
place between the drum 42 and cylinder 50, it be 
ing understood that these drums have a corre 
lated relation for effecting this transferring func 
tion as a result Of the construction of the coll 
pled press units. Transfer drum 50 of the inter 
mediate press unit operates to deliver the sheets 
to the impression cylinder 53, whereupon the 
sheets are subjected to a Second printing opera 
tion upon passing between cylinders 53 and 54. 
The sheets are delivered to transfer drum 5 and 
then to cylinder 52 which transfers the sheets to 
drum 60 of the forward unit 30 having coupling 
relation with the intermediate unit. From trans 
fer drum 60 the sheets which have now received 
two impressions are delivered to impression cylin 
der 63 where they receive a third impression upon 
passing between said cylinder and cylinder 64. 
The sheets are then taken from the cylinder 63 by 
the delivery member 6 which transfers the sheets 
to the conventional delivery mechanism associ 
ated with the forward end of the last unit. 

It will be understood that the shaft, i.e. bear 
ing assembly 66, on which the delivery member 
6 is mounted, is preferably of the same construc. 
tion as are those of the sheet transfer drums 4 
etc. and such that said delivery member can be 
readily removed and substituted by a sheet trans 
fer member in the event that a Supplementary 
color printing unit is to be incorporated in the es 
tablished multi-unit press for the purpose of 
adapting such press for printing an additional 
color. The advantageous features and construc 
tional details of such bearing assembly will be ex 
plained herein. With reference to Figure 4. 
AS best shown in Figures 2 and 3, the frame 

members , 2 and 3'? are provided with an oil 
trough 70 suitably fixed to said frames and which 
extends along the base of the same on the gear 
side. An auxiliary frame is associated with the 
oil trough, the said auxiliary frame including a 
section 7? having parallel association with the 
side frame of the first unit, and a section 72 
which extends from section II în parallel relation 
with side frames 2 and 3. The frames 7 and 
2 are suitably fixed along the base portion there 

of to the oil trough T0 so as to form a substan 
tially integral unit with said oil trough. The 
said frames extend vertically to a height 'sub 
stantially equal to that of the base sections of the 
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6 
frame and at the end of side frame if the auxilia 
ary frame 7 is provided with an end portion 3 
having secured relation to the side frame. Also 
at the forward end of frame 3 the auxiliary 
frame 72 has an end portion 74. The auxiliary 
frame is thus securely bolted to the frame struc 
ture of the multiple unit preSS in combination 
with the oil trough so that said auxiliary struc 
ture is sufficiently strong and rugged to provide 
supporting means for a plurality of Outboard 
bearings which journal the outer ends of the 
transfer drum supporting shaft of the coupled 
press units, which structure will now be described. 
In the illustrated embodiment power is initially 

supplied to transfer drum 4, the Shaft Support 
ing this cylinder having suitably secured thereto 
a driven gear 75 and a driving gear 76. The end 
of the shaft beyond gear 75 is equipped with an 
outboard bearing 77 suitably mounted by section 
7 of the auxiliary frame. The driving pinion 78, 
preferably steel hardened, has meshing relation 
With gear 15, the pinion being mounted on stud 
shaft 88 supported for rotation by the side frame 

and the auxiliary frame section 7. The bear 
ing 8 journals one end of stud shaft 80 in side 
frame , whereas the bearing 82 journals the 
other end of said shaft in frame 7. It will be 
observed that the stud shaft 80 projects beyond 
bearing 82 to receive the driving pulley 83 which 
is driven by any suitable Source of power Such as 
an electric motor through the instrumentality of 
friction belts 84. Power applied to the driving 
pulley 83 will rotate the driving pinion 78 which 
meshes with gear 75 to rotate the transfer drun 
4 of the first press unit, Gear 76, in line with 
transfer drum 4 also drives the impression cyl 
inder 43 since it meshes with gear 85 on the in 
pression cylinder shaft. From gear 85 power is 
applied to gear 86 on the shaft of blanket cylinder 
44 and then to gear 87 on the shaft of plate cyl 
inder 45 to thus drive all three printing cylinders 
of this first unit. 
The Second transfer drum 42 of the first unit 

is driven from gear 76 by means of gear 90 mount 
ed. On the Shaft which supports this drum. The 
end of this shaft projecting beyond gear 90 is 
journalled by the outboard bearing 9 f mounted 
in section 72 of the auxiliary frame. As a result 
of the precision and accuracy in the coupling re 
lation of intermediate unit 20 with unit O, not 
only are the transfer drums 42 and 50 properly 
correlated to perform the necessary transferring 
function but the gear 90 Will also be brought into 
proper mesh with gear 92 on the shaft Support 
ing transfer drum 50. The end of said shaft be 
yond gear 92 is journalled by the outboard bear 
ing 93. Gear 92 meshes with gear 94 on the shaft 
of impression cylinder 53 for driving said cylinder 
and the drive is transmitted to blanket cylinder 
54 through gear 95 and to the plate cylinder 55 
through gear 96. Gear 94 for the impression cyl 
inder 53 meshes with and drives the gear 97 
mounted. On the shaft which supports transfer 
drum 5. From this shaft the drive is trans 
mitted through gear 98 to transfer drum 52. Out 
board bearings 99 and OO are provided in auxili 
alry frame 2 for the shafts supporting the trans 
fer drums 5 and 52. 
The gear train provided by the invention for 

Synchronously driving the cylinders and drums 
of the various coupled press units is completed by 
a gear On the shaft supporting each transfer 
drum in the adjacent forward unit and which 
function precisely as described with respect to 
the intermediate unit. Accordingly, it will be 
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understood that as a result of coupling unit 30 
to unit 20 gear 98 Will be located in proper mesh 
ing relation with gear 0 on the shaft supporting 
transfer drum 60, which gear meshes with and 
drives gear 102 on the shaft of the impression 
cylinder 63. The blanket cylinder 64 is driven 
from the impression cylinder by means of gear 
O3 Which meshes with gear O and in a similar 
manner the plate cylinder 65 is driven by gear 
04. The delivery member 6 of this forward 

unit is driven by means of gear f05 on the shaft 
supporting said member and which gear has 
meshing relation with gear f02. This completes 
the gear train for driving the cylinders and 
drums of the coupled units since it will be under 
stood that conventional delivery mechanism is 
associated with delivery member 6 for taking 
the sheets from said member. Only One out 
board bearing f(6 is provided, namely, for the 
shaft supporting transfer drum 60. The delivery 
member 6 does not require a third bearing since 
it does not perform an intermediary driving func 
tion as is the case with the other elements pre 
ceding it in the gear train. 

All the gears included in the drive of the in 
wention are wide face gears of large pitch having 
a diameter as regards their pitch circle substan 
tially equal to that of their cylinder or drum and 
which are uniform in diameter. This makes for 
greater interchangeability between various gears 
and gear hubs. The single gear train essentially 
includes the transfer drums 4, 42 and 50, the 
impression cylinder 53, the transfer drums 5E, 52 
and 60, the impression cylinder 63 and the transfer 
member 6. It will be seen, therefore, that the 
group of the three transfer drum drives between 
the impression cylinders perform the function of 
transferring the sheets from one printing couple 
to the other and also the function of transmit 
ting the rotary drive to a forward unit or units. 
It is this dual function that makes necessary the 
outboard bearings for the shafts Supporting the 
transfer drums. This third Support for said 
shafts is located outwardly beyond the driving 
gears and as a result shaft deflection, which might 
otherwise occur due to the stress and strain in 
cident to the intermediary driving function, is 
effectively prevented. It is absolutely essential 
to prevent undue radial displacement of the 
transfer drums, shafts and gears if perfect reg 
istration during transfer is to be Secured. 
The gears of the drive are conveniently and 

adequately lubricated by the lowest gears which 
dip into the oil trough, the Same being identified 
by numerals 6, 2 and 30 for the units, re 
spectively. The gear is driven by gear 76 
on the shaft Which supports the transfer drum 
4f. In a similar manner gear 20 is driven by 
gear 97 on the shaft Which Supports transfer 
drum 5 and gear 30 by gear 05 on the shaft 
which supports transfer drum 6. These gears 
therefore rotate during a printing operation and 
since they dip in the oil in trough 70 the splash 
ing which takes place and the oil which is carried 
upwardly is sufficient to maintain proper lubri 
cation of the main gear drive. 
A preferred construction of driving shaft and 

bearing assembly is illustrated in Figure 4. It 
comprises a Supporting shaft 2 mounted in the 
bearing sleeve 3 by means of preloaded anti 
friction bearings 4 and 5. This sleeve is 
formed With a flange 6 by means of which the 
sleeve is securely positioned in the opening 7 
provided in the side frame 2 f by means of a 
Series of bolts 8. 
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8 
f2 is keyed in any conventional manner a gear 
05 which has meshing relation with the print 

ing couple of the respective printing unit. The 
free end of the shaft is suported in an outboard 
bearing 99, the same as are all of the Supporting 
shafts for the sheet transfer members and aSSO 
ciated sheet delivery drum. A retaining nut 9 
is threaded onto the shaft 2 by means of 
which nut the shaft is locked against any lat 
eral shifting. The inner end of the shaft is 
formed with a flange 22 whereby driving Con 
nection is established with a sheet transferº mem 
ber or a sheet delivery drum, indicated by broken 
lines, whichever the case may be, by means of 
bolts 123 threaded into the lateral wall thereof. 
The tapered centering end 24 of the shaft en 
ters a corresponding recess provided in the end 
wall 25 in order to accurately center the re 
spective transfer members or delivery drum. 
With this arrangement, it is possible to readily 
install, remove, or interchange the sheet trans 
fer members or delivery drum without in any 
way interfering with the press drive. 
In Figure 1 I have indicated the position of 

the gaps in the respective printing members, and 
it will be seen that with the arrangement ShoWn, 
where at least three printing couples are com 
bined for multi-color printing, alternate ones are 
timed alike, whereas the angular gearing rela 
tion between adjacent units is 180°. 
The arrangement of the printing units illus 

trated in the drawings renders the press excep 
tionally accessible and provides ample Space for 
the press operator to Work between adjacent units 
for which purpose removable platforms í 26 are 
provided. The direction of rotation of the 
printing cylinders, sheet transfer members, and 
delivery drum is indicated by arroWS. 

Having thus described and illustrated one 
preferred embodiment of my invention, I wish 
it to be understood that I intend to cover and 
seek protection for any modifications in con 
struction, arrangement and design disclosed here 
in that will come within the broad terms and 
meaning Of the appended claims. 
What claim is: 
1. In a printing press of the multiple unit type, 

the combination with a plurality of printing 
couples, and associated transfer drums, of drive 
means for Said drums including shafts on which 
the respective drums are removably supported, 
Said shafts being fixedly mounted for rotation in 
axial alignment with their respective drums, 
gears mounted on Said shafts and having mesh 
ing relation with Similar gears adjacent thereto 
and forming a continuous train for driving the 
printing couples and transfer drums of the re 
Spective units in precise timed relation, an out 
board bearing for journalling the Outer end of 
said shafts projecting beyond the gear to elimi 
nate any defection thereof, and an auxiliary 
frame on the gear side of the press for mounting 
Said outboard bearings, said drive means remain 
ing intact and in proper timed relation when a 
transfer drum is removed as well as when all 
drums are in their operative positions. 

2. In a printing press of the multiple unit type, 
the combination. With a plurality of printing 
couples and transfer drums of the respective 
units, of a single train of gears for driving said 
couples and Said drums, said gear train extend 
ing from the transfer drum of the first unit 
through the intermediate unit or units to the 
transfer drums of the forward unit and including 

To the outer end of shaft 75 a drive shaft for each of said drums fixedly 
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journaled in axial alignment With the drums and 
on the gear side of the press, a gear fixed to each 
shaft having meshing relation. With the gearS ad 
jacent thereto, an outboard bearing providing 
additional journalling means for said shafts be 
yond the gear on the respective shaft, and an 
auxiliary frame on the gear side of the preSS for 
mounting Said outboard bearings, said drums be 
ing removably connected to their respective drive 
shafts whereby said drums may be removed While 
the drive means remains intact and in proper 
timed relation with the aSSociated elements of 
the gear train. 
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