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Appiication January 12, 1945, Serial No. 572,568
(CL 101-~216)

18 Clinims.

The present invention periains to yotary type
printing press units such as are employed in news-
paper printing and Hke fieids and more partic-
ularly to drive mechanisms therefor.,

Units of the type noted commonly embody two
brinting couples with an inking mechanism be-
neath each and arranged symmetrically on op-
posite sides of a central vertical median plane,
the rotary elements of the couples and inking
mechanisms being in parallelism and journaled
at their opposite ends in spaced side frames for
the unit. Such side frames ordinarily have cen-
tral openings or entrances in order that an op.
erator may enter the space between the two side-
by-side inking mechanisms for access to the
same. In the units heretofore employed, how-
ever, i has been common to lead & vertical drive
shaft upward along the center line of one side
of the unit, this being the so-called “drive side,”
with the result that the opening into the unit at
that side is almost completely blocked, making
the interior accessible from only the opposite side.

One general object of the present invention
is to obviate the difficulty noted above by pro-
viding a unit with a drive mechanism such thag it
occasions no central obstruction at either side
of the unit, ’ .

More particularly it is an object of the inven-
tion to provide a printing press in which the
inking mechanism, fountain, etc., for each one
or more of the printing cylinders employed ayve
Iocated in substantial vertical alinement beneath
the same and a drive established to each such
printing cylinder through a corresponding verti-
cal shaft rising fo the same at one end of the
cylinder from s depressed horizontal main drive
shaft and with drives tapped off from the ver-
tical shaft at appropriate points for the inking
mechanism, etc. In consequence of such indi-
vidualized connections for each printing cylinder
and its associated mechanisms, with the driven
elements disposed as noted, there is no obstruc-
tion laterally of the cylinder occasioned by the
drive mechanism. .

" A further object is to achieve maximum sim-
plicity of construction and precision of operation
by providing a drive mechanism in which the
drive connections for the printing cylinder ink-
ing mechanism, and desirably also the fountain,
all stem directly from a single drive shaft,

Another object is to provide a two-couple print-
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2 .
of the drive connections to thie printing cylinders
80 that no change in registry for the printing cyl-
inders will occur as an Incident o such adjust-
went, .

Another object is to provide a unit having 2
constant registry drive for the printing cylinder
of the character indicated above, but in which
provision is made for selective reversibility for
one or more of the couples of the unit.

Another and important cbject of the inven-
tion is to provide a unit having a drive mech-
anism such as to utilize interchangeable parts in
the major portion of such mechansim for presses
constructed to accommedate printing cylinders
of different standard diameters, such for exam-
ple a5 141% and 15 inches. ‘

8till. another object is to provide a rotary
printing press having a novel correlation of re-
versing mechanism for the printing cylinder and

‘associated fountain so that even though the

fountain drive connection stems from a portion
of the cylinder drive, which is reversed as an .
incident to reversal of the latter, the drive for
the fountain will rémain unidirectional.

Further objects and advantages of the inven-
tion will become apparent as the following de-
scription proceeds taken in connection with the
acompanying drawings, in which:

Figure 1 shows diagrammatically the layout
of cylinders and rollers in 2 rotary printing press -
unit in which the present invention may be ap-

- plied. :

Fig. 2 is a schematlc perspective view of the
basic elements of the printing cylinder drive con-
nections utilized in carrying out the present in-

“vention, ;

Fig. 3 is a view similar to Fig. 2 but showing
more completely the drive connections not only.

. o the printing cylinders but also to the inking
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ing unit having a drive mechanism such that .

clearance between the impression and printing
cylinders of both couples may be adjusted with-
out shifting or changing the mesh of any parts

.66

mechanisms and fountain rollers for a unit like
that diagrammed in Fig. 1.

Fig. 4 is a side elevation, taken from the drive
side, of a press-unit embodying the present in-
vention, -the housings or covers for the various
drive elements being shown in section in order
to expose the interiorly located parts. )

Pig. 5 is a fragmentary side elevation of the
unit showing the side opposite that appearing
in Fig. 4. '

Fig. 6 is a fragmentary enlarged detail sec-
ticnal view showing the inter-unit coupling as
well as the reversible connection between the
horizontal drive shaft for the unit and one of
the vertical shafts leading to the printing cylin-
der.




2,447,872

3

Pig. 7:is an enlarged fragmentary detail ver-
tical sectional view through the mountings for
the cylinders and the left-hand one of the cou-
ples of the unit of Fig. 4. .

Fig. 8 is an enlarged fragmentary detall sec-
tional view taken substantially along the line
8—8 in Fig. 4.

‘Plg. 9 is o fragmentary detail sectional view
taken substantially along the line §—8 in Fig. 8.

While the invention is susceptible of various
modifications and alternative constructions, we
have shown in the drawings and will herein de-
scribe in detail the preferred embodiment, but
it is to be understood that we do not thereby in-
tend to limit the invention to the speciﬂcn form

- disclosed, but intend to cover all modifications
and alternative constructions falling within the
spirit and scope of the invention as expressed
in the appended claims.

General organization of pﬂnting unit.

The particular unit {6, chosen for illustration

herein as an exemplary embodiment of the in-
vention, is one designed for high speed newspa=
per work. ‘The general layout of cylinders and
rollers in the unit will be evident from Fig. 1.
As there indicated, two printing couples f{, 12
are incorperasted in the unit consisting of re-
spective printing or plate cylinders 4, 45 and
companion impression cylinders 6, {7. Beneath
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each printing cylinder 14, 15 is its associated ink~ _

ing mechanism 18, (8. The inking mechanisms
may take a variety of forms and in the present
instance each comprises a pair of vibrating ro-
tary drums 20, 21 and coacting rollers 22, 25 driv-
en by frictional contact with the drums.

Ink is supplied from fountain rolléers 23 run-
ning partially submerged in baths of ink (not
shown) in fountains indicated at 24. Ink is car-
ried by these fountain rollers to pick-up rollers
20 which are. in frictional contact with adjacent
ones of the rollers 22 and driven thereby. The
ink passes upward on the surfaces of successive
ones of the elements of the inking mechanism,
being distributed by axial vibration of the drums
20, 21 relative to the rollers 22 and is finally ap-
plied to the printing or plate cylinders 14, (5.
Any suitable means may be provided for regu-
lating the supply of ink from the fountain rollers
23 such for example as'a regulating blade ar-
rangement (not shown) like that disclosed in
E. W. Worthington Patent No. 2,253,158 issued
August 19, 1941, :

A web 26 of paper may be threaded through
the couples {1, 12 in various ways, as for exam-
ple as shown in Fig. 1 where it is illustrated as
arranged to accommodate printing of its oppo-

' site sides by respective ones of the two couples.

The printing and impression cylinders consti-
tuting the couples 4, {2, as well as the rotary
elements of the inking mechanisms 18, {9, are
journaled at their opposite ends in side frames
21, 28 (sh,own respectively in Figs. 4 and 5). The
frame construction, as such, forms no part of
the present invention, the particular frame il-
lustrated being described and claimed in the
copending application of Emory W. Worthing-
ton, Serial No. 572,567, filed January 12, 1945.
For the present suffice it to say that the frames
have been shown as being of an arch form in
which the printing couples are arranged side-
by-side with the upper cylinder in each couple,
in this instance the impression eylinder 16, 17,
offset laterally toward each other so that the
centers of the cylinders in each couple lie on
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_theilr corresponding printing cylinders

_ -4 ‘
Iines inclined at an angle of about 45°, Particu-
jarly to be observed Is the fact that in each of
said frames is a central entrance opening 29 so
dimensioned that an operator can enter through
them and have access to the inner sides of the
elements of the inking mechanisms (8, {8. The
drive mechanisms hereinafter described are so
arranged that these openings 28 are left com-
pletely unobstructed for entry therethrough at
either side of the unit.

Printing cylinder drive connections

A basic feature of the novel drive mechanism
for the unit shown is, as indicated in Fig. 2, the
provision of direct, vertically extending drive con-
nections to each of the printing cylinders 14, 6.
For that purpose, & horizontally extending main -
drive shaft 30 is arranged to extend alongside the
unit at a depressed or low level substantially be-
low the same and from this horizontal shaft rise
individual vertical drive shafts 3! directly to re-
spective ones of the printing cylinders. The
lower ends of the shafts 31 are connected to the
horizontal shaft 30 through pairs of bevel gears
32, 33 while the upper ends of the shafts 31 are
connected to the associated printing cylinders

by bevel gears 34, 35. The gears 32 and 34 are

rigid with the lower and upper ends respectively
of the shafts 31 while the gears 35 are rigid with
the cylinders 14, 15. 'The bevel gears 33, on the
other hand, although coaxial with the shaft 30
are not rigid with it buf, instead, provision is
made by coupling them to the shaft at will for
purposes which will later appear.

To complete the drives for the couples I1, 12
the impression cylinders 16, IT are driven from .
4, 15
(Fig. 3). Spur gears 36, compounded with the
bevel gears 85 on the printing cylinders, mesh
with spur gears 37 on the impression cylinders.

Several important advantages accrue from the
use of individual drive connections direct to each
of the printing or plate cylinders as described
above. Among these are elimination of any ob-
struction to the side frame entrance openings 28, °
elimination of possibility of faulty registry as the

.consequence of adjustment of pressure between

printing and impression cylinders and adapta-
tion of the press to installation in the same of
cylinders of a variety of diameters. -
With reference to maintenance of the frame
entrance openings 29 unobstructed, it will be ob-
served (Fig. 4) that the drive connections rise di-

- rectly to the printing cylinders 14, 15. Since the
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printing cylinders themselves are disposed on op-
posite sides of the openings, the drive connections
extending directly to0 them do not obstruct the
openings in any way. Such an arrangement is to

be contrasted with those heretofore common -

where two-couple units have been employed in
which a central drive shaft has been carried up
along the center line of one side frame and then
connections branched out laterally to the two
couples. See for example Fig, 2 of C. S. Crafts
Patent No. 2,085,185 issued June 29, 1937,

With reference to elimination of the possibil-
tiy of faulty registry as the consequence of ad-
justment of pressure between printing and im-
pression cylinders, it is to be noted that in any
printing couple provision should be made for ad-
justing the pressure between the printing and
impression cylinders. In the present instance
that adjustment is accomplished by shifting the
impression cylinders while the axes of the print-
ing cylinders always remain fixed. The adjust-
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ment mechanism itself may be of the form illus-
trated in PFig. 7. As there shown, the end shaft
of the Impression cylinder is received in an ec-
“cenirically located bearing in a cylindrical sleeve
40. This sleeve has laterally projecting ears 41
extending into clearance recesses in the frame
and the sleeve is received in a bore 42 formed in
the side frame 27 and its coacting removable
cap 21* By threading the adjusting screws 43
in and out, the sleeve 40 may be rocked about its
axis to shift the impression cylinder minutely
transaxially with reference to the printing cyil-
inder.
adjusting mechanism (not shown) is provided at
. the opposite side of the unit. For further.detail
_ of an adjusting mechanism suitable for the pur-
pose, reference may be made to C. S. Crafts Pat-
ent No. 2,079,001, issued May 4, 1937, and par-
ticularly Figs. 1 and 3 thereof. ’

In any printing couple in which the impres-
sion and printing cylinders are connected by spur
gears, alteration in the displacement between the
axes of the cylinders inherently alters the back-
lash in the gear connection. With the drive
mechanism disclosed herein, such alteration in
backlash is of no consequence however in so far
as maintenance of registry of the printing cyl-
inders is concerned, since the point of altered
back-lash does not lie between the source of
power and the printing cylinders but is instead
interposed between the latter and the impression
cylinders.  Alteration in impression cylinder reg-
istry is of relatively no moment. This factor of
maintaining accurate and precise registry or an-
gular position for the printing cylinders is of

10

It will be understood that an identical .
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endless chains 80 (Fig. 6) in housing §1. Suit-
able couplings, designated generally as 52 (Fg. 6)
may be provided for connecting together the
drive shatts 30 of adjacent units when it is desired
to operate them in unison.

The couplings 62 comprise, in this instance,
matching spur gears 53, 54 fixed to the adjacent
ends of shafts 30 together with an internally
toothed ring gear 55 meshing with such spur
gears and fixed to a collar 56 axially slidable on
a bushing 61 fixed to one of the shaft ends and
rigid with the spur gear 54, The other spur gear
68 is rigid with a sprocket 68 over which the
chain B0 is trained. When the ring gear 55 is

‘in mesh with both of the spur gears 53, 54, the

shafts are thus coupled together whereas when
the ring gear is slid axially to the left (as viewed
in Fig. 6), out of mesh with the spur gear §3, the
shafts are disconnected. Axial.shifting of the
collar 56 and ring gear 55 rigid with it is accom-
plished by a fork 59 pivoted on- a rocket shaft
60 and swung by a suitable operating lever (not
shown). This fork is connected by trunnions 8

" with a ring 62 which is in turn connected by an

25
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antifriction thrust bearing 63 with the collar §6.
By virtue of such couplings 52 between successive

. units, they may be coupled to operate in unison

or individual ones of them silenced at will.
Inking mechanism drive connections -

The drums 20, 2{ of the inking mechanisms 18,
19 are driven directly from intermediate portions

. of the corresponding vertical drive shafts 3t

35

special importance in color work and consequent- -
ly the herein disclosed drive mechanism is es-

pecially suited for such use.
As to adaptation of the present press unit for

cylinders of different diameters, it will: be per-

ceived that substantially the same drive elements
. ‘may be used throughout in constructing a press
having cylinders of any one of a variety of diam-
eters, the principal change necessary being sim-
ply to make appropriate alteration in the size of
the spur gears 36, 37 which connect the compo-
nents of the couples. Such standardization of a
major portion of the parts of the press.is of con~
- siderable practical importance in view of the fact
that previous newspaper press designs have usu-
ally entailed substantially completely different
sets of drive parts for presses having so. little
difference in cylinder size as 14'% and 15 inch
diameters. .

Turning now to somewhat more of the detail
of the particular drive connections shown, it will
be observed upon reference to Fig. 4 that the
shaft 80 is journaled in antifriction bearings 44
at opposite ends of an elongated housing 45 fixed

~ to the lower edge of the side frame 27 and to
wall brackets 46 which support the latter, this
"casing being located below the level of the floor
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41. The wall brackets or sills 46 may be sup- .

ported by the usual Y-columns 48,

Ordinarily a plurality of units like 10 are ar-
ranged in a series with their drive shafts 30
alined end-to-end as indicated in Fig. 4, an addi-
tional unit 10 being there shown fragmentarily.
Such units may be driven by a suitable electric

. motor or motors arranged either for unit drive,
multi-drive, or group drive. In the present in-
stance, an electric drive motor 49 has been shown
in Fig. 4 for the unit 10 and a similar motor 49+
for the unit 10%, these motors being connected to
the drive shafis 30 of their respective units by

70
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which rise adjacent -their ends. For that pur-
pose, bevel gears 64 (Fig. 3) are fixed to the in-
termediate portions of these shafts 31 and

" meshed with companion bevel gears 665. The lat-

ter bevel gears are compounded with spur gears

‘68 which in turn mesh with spur gears 67 and 66

on the drums 20 and 2{ respectively. ‘The gears

-86 are sufficlently wide with respect to the gears

67, 68 that the latter will remsin continuously in
mesh with the gears 66 during the axial vibration
of the drums 20, 2{. Upon reference to Fig. 4,
it will be seen that brackets 69 are bolted to the
face of the side frame 27 and these brackets serve
to support the outhoard bearings (not shown) for
the compounded gears 65, 66. -

The vertical drive shafts 31 are journaled in
upper and lower antifriction bearings carried by
respective brackets 78, 7{ (Fig. 4) bolted to the
outer face of the side frame 27. It will be per-

‘ceived that upon unbolting these brackets, the .

shafts 81, together with the gears fixed thereto,
may be removed as a unit. This not only sim-
plifies maintenance and repair, but also makes
possible initial “bench assembly” of such shaft
and gear units thereby minimizing the erection
time for the press.

Axial vibration of the inking drums 20, 21 is
accomplished by mechanism located on the side
of the press opposite the drive side, or in other
words, at the so-called “operating side” (Figs. 3
and 5). Such mechanism is driven from the
printing or plate cylinders (4, (5, identical mech-
anism being provided for each of the pairs of ink-
ing drums 20, 21 of the two ends of the press unit:
Thus, each of these mechanisms includes a bevel-
gear 12 fixed to the associated one of the printing
cylinders and meshing with a bevel gear 13. The
latter gears are fixed on shafts 14 journaled in
bearings carried by brackets 15 on removable
mounting plates 16, each shaft 14 having rigid
therewith a pair of eccentrics 17, 18, The ec-
centrics are connected by eccentric rods 18, 80
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with bell cranks 81, 82. One arm of each hell
crank is bifurcated and embraces a correspond-
ing collar 83, 84 to which it is pivotally connected,
Such collars are journaled on the ends of the
shafts for respective ones of the drums 21, 20,
being restrained against endwise movement there-
on. Consequently, as the gear 13 is rotated, the
eccentric rods 19, 80 alternately rise and fall rock-
ing the bell cranks 81, 82 to vibrate the drums
axially. ’ )
Reversing mechanism

Provision has been made in the disciosed print-
ing press unit for reversing one of its couples with
reference to the other by simple clutch actuation
as distinguished from & much more complicated

: meshed with a worm wheel 101 carried by a jack

10

shaft 102 also carrying thereon a spur gear 108
(see also Fig. 8). The shafts 102 are mounted in
antifriction bearings 104 in a bracket 106 fixed
to the face of the side frame 21. The gears 103 in
turn each mesh with a corresponding spur gear
108 carried by shafts 107 journaled in antifriction
bearings 108 in the frame 21. ‘The latter shafts
107 also have fixed thereto gears 109 meshing with
gears 110 on the end of shafts 23% carrying the

~ fountain rollers 23.

procedure of slipping gears, etc., frequently em- -

ployed in prior units. Such reversal is frequently
required in rewebbing the press for different pur-
poses, as for example when it is to be used for
multi-color work.

In the particuiar construction shown (see Figs.
2, 4 and 6), provision has been made for reversing
the couple {1. For that purpose, a bevel gear 332,
companion to the bevel gear 23 heretofore noted
and meshing with the bevel gear 32, is utilized. By
coupling alternate ones of the bevel gears 33, 33=
to the shaft 30 and permitting the other to turn
idly, the vertical shaft 8f can be driven in respec-
tive opposite directions. To effect such coupling,
a sleeve 85 (Fig. 6) is splined to the shaft 30 and
has spur gears 87, 88 rigid with its opposite ends
and adapted to mesh with corresponding internsal
ring gears 88, 80 integral with the bevel gears 383,
333, When the sleeve 85 is in the central or neu-
tral position shown in Fig. 6, the couple {1 is si-
lenced entirely. Shift of the sleeve 85 to the left
couples the bevel gear 33 to the shaft 34, effecting
rotation of the couple #i in one direction, while
shift of the sleeve in the opposite direction couples
the alternate bevel gear 33® to the shaft 34 for
rotation of the couple in the opposite direction.
The sleeve 85 may be moved by a shifter fork 81
(Fig. 4) pivoted on a rock shaft 92, the latter being
provided with any suitable form of manual op-
erating lever (not shown).

In the case of the right hand bevel gear 33 pro-
vision has been made for clutching this gear to
the shaft 30 at will to make possible silencing of

the couple 12 when desired. For that purpose a

clutch may be utilized generally like that for
paired gears 33, 332 except that it is single ended.
Thus it includes a sleeve 85% splined on the shaft
3°, operated by .a fork 98 on a rock shaft 922, and
having a spur gear 872 rigid with one end and

adapted to be moved by the sleeve into or out of

mesh with an internal gear (not shown but like
90) in the hub of the associated gear 33.

In connection with reversibility of the unit, it is
to be observed that for either direction of rotation
the backlash ia the drives to both printing cylin-

ders of the unit is the same. Moreover, it is the °

same for all printing cylinders of all units in a se-
ries of the same. Accordingly the webbing of the
unit or units may be changed and individual cou-
ples reversed without altering registry by change
in backlash.

Fountain drive connections

Provision is desirably made. for driving the
fountain rollers 23 (Figs. 1 and 3) directly from
the adjacent vertical drive shafts 31 in order to
simplify and minimize the length of the drive con-
nections to such rollers. For that purpose worms
100 (Fig. 3) are fixed to each of the shafts 31 and

20

26

In the case of the fountain roller for the rizht-

‘hand couple 12, the foregoing completes the drive

connections, the gear 103 being in that instance
fast on the shaft 182. For the other fountain rol-
ler, however, provision must be made for auto-
matically reversing it upon reversal of the shaft
31 from which it is driven. That is necessary since
the fountain rollers must revolve undirectionally.
Otherwise they cannot function in coaction with
their regulating blades heretofore noted. It is to
be observed, incidentally, that the direction of ro-
tation for the pick-up rollers 25 relative to the
fountain rollers is of no moment.

.To afford o unidirectional drive for the left
fountain roller 23 (Flg. 3) from the associated
shaft 8f, which latter is reversed to reverse the

. couple H the gear 108 in the train to this roller

39

13

40

50

68

80

86

70

75

is connected to its associated shaft 102 by & one-
way clutch -{{§ (Figs,.8 and 9). Such clutch
consists of a generally disk shaped cage 112 fixed
to the shaft 102 and peripherally notched as at
§13 to present pockets tapering in a direction
circumferentially of the cage to abrupt ends or
shoulders. In these pockets are rollers {i4 con-
fined by the surrounding gear {63. Upon rota-
tion clockwise the rollers { {4 tend to roll upward
along the inclined bottoms of the pockets 113,
wedging tightly between the cage and gear so
that the latter revolves with the cage. Upon ro-
tation counterclockwise the rollers f14 roll down
to the enlarged lower ends of the pockets, per-
mitting the shaft 182 to turn freely relative to
the gear (03 so that the latter does not turn.
* To complete the unidirectional drive for the
left fountain roller 23 a second gear train is led
off from the associated one of the shafts 31 (Fig.
3) and which is generally like that described ex-
cept that it is arranged to operate only when the
shaft 3{ is revolving in a direction opposite to
that required for driving of the fountain roller
through the train already described. Thus the
second train includes & worm wheel 18f{% mesh-
ing with the worm {80 and fixed on a shaft 102»
carrying a gear 103% ‘The latter meshes with
the gear (88 just as does the corresponding gear
183. In this instance the gear (03 is connected
to its shaft {02® by a one-way clutch §li> (Fig.
9) precisely like the clutch 11t heretofore de-
scribed.

‘When the lefthand shaft 31 (Fig. 3) is rotating

" clockwise (as viewed from its upper end) the

shaft 102 turns clockwise (as viewed from its
outer end) and the shaft {62 turns counter.
clockwise. Accordingly, the gear 103 is coupled
to the shaft 02 by the clutch {11 and drives
the fountain roller 23 through 106, 107, 109, (10.
Upon reversal of the shaft 31, the clutch Hl dis-
engages and the other clutch {f1* engages, so
that the fountain roller continues to turn in the
same direction.

We claim gs our invention:

1, In a rotary type printing unit, the combi-

‘nation of a pair of spaced side-frames of arch

form, each side frame comprising a pair of up-
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right columnar portions joined at their upper

ends by an arch portion, a pair of printing cou-

ples having their opposite ends journaled in said

side frames, each couple including & printing cyl-
inder and a coacting impression cylinder dis-
posed with the ends of the printing cylinders
journaled in the upper ends of the columnar por-
tions of said side frames and with the ends of
the impression cylinders journaled in the arch
portions of said side frames, a drive mechanism
including a -horizontal drive shaft extending
substantially along the lower end of one of said
side frames, means including & pair of vertical
shafts extending upward along the columnar por-
_ tions of said one of said side frames for drivingly
connecting said horizontal shaft to respective
ones of said printing cylinders, means for driv-
ingly connecting each of said printing cylinders
to its companion impression cylinder, means for
rotatably supporting said vertical shafts on said
columner portions of said side frames, a set of
ink transferring rollers arranged below each of
said printing cylinders and in transferring rela-
tion therewith, ink supplying mechanisms for
feeding ink to respective sets of said ink trans-
ferring rollers, said ink transferring rollers hav-
ing shafts journaled in said columnar portions

generally along said vertical shafts and having

driving connection with the latter. _

2. In & rotary type printing unit, the combi-
nation. of a pair of spaced side frames of arch
form, each side frame comprising & pair of up-
right columnar portions joined at their upper
ends by an arch portion, a pair of printing cou-
ples having their opposite ends journaled in sald
side frames, each couple including a printing
cylinder and & coacting impression cylinder dis-
posed with the ends of the printing cylinders
journaled in the upper ends of the columnar
portions of said side frames and with the ends
of the impression cylinders journaled in the arch
- portions of said side frames, a drive mechanism

including s horizontal drive shaft extending.

substantially along the lower end of one of said
~ side' frames, means including a pair of vertical
shafts extending upward along the columnar por-
tions of said one of said side frames for driv-

ingly connecting said horizontal shaft fo re--

spective ones of said printing cylinders, means
for rotatably supporting said vertical shafis on
said columnar portions of said side frames,
means for drivingly connecting each of said print-
ing cylinders to its companion impression cyl-
inder, a pair of inking mechanisms disposed be-
_ neath respective ones of said couples and each
including a plurality of rotatable eleménts jour-
naled in said columnar portions of said side
frames, & peir of fountain rollers disposed be-
neath respective ones of said inking mechanisms,
. and means for connecting said vertical shafis
drivingly to the adjacent ends of said rotatable
elements and fountainrollers.

3. In a rotary type printing unit, the com-
bination of a pair of spaced side frames of sarch
form, a pair of printing couples having their op-
posite ends journaled in said. side frames, each

10
ers vertlca.lly distributed under each of said pring.
ing rollers for supplying ink thereto in a gener-
ally upward path, & drive mechanism includ-
ing a horizontal drive shaft extending substan-
tially along the lower end of one of said side
frames, and means Including a pair of vertical
shafts laterally spaced with respect to each other

- and extending upwardly along an outward face
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couple including a printing cylinder and a coact- .

ing impression cylinder disposed with the im-
pression cylinders somewhat above their com-
panion printing cylinders and laterally offset to-
ward each.other, said impression cylinders being
journaled in the upper arch portions of said
frames, means for drivingly connecting each' of
said printing cylinders to its companion impres-
sion cylinder, means including a set of ink roll-

70

of one of sald side frames for not only drivingly
connecting said horizontal shaft to respective
ones of said printing cylinders, but also connect-
ing said horizontal shaft to said ink roller means.

4. In g rotary type printing unit, the combi-
nation of a frame structure having generally
centrally located entrance openings in opposite
sides thereof, g pair of printing couples ‘extend-
ing between said sides adjacent the tops of sald
openings, each of said couples including & print-
ing cylinder and a, coacting impression cylinder,
inking mechanisms for each of said couples lo-
cated heneath its corresponding couple, said ink-
ing mechanisms each including s plurality of ro-
tatable elements extending between sald side
frames at opposite sides of said openings and
accessible through the latter, a- horizontal drive
shaft extending along one side of said frame
structure beneath the. opening in the latter,
means including a pair of vertical drive shafts
extending upward at opposite sides of the last-
mentioned opening for connecting said horizontal
shaft drivingly to each of said printing cylinders
without obstruction of sald last-mentioned open-
ing, and means for-driving said rotatable ele-
ments of said inking ‘mechanisms from the in-
termediate portions of sald vertical shafts which
are respectively adjacent the same.

5. In a rotary type printing unit, the combi-
nation of a frame structure having generally
centrally located enitrance openings in opposite
sides thereof, a pair of printing couples extend-
ing between said sides adjacent the tops of said
openings, each of sald couples including & print-
ing cylinder and a coacting impression cylinder,
inking mechanisms for each of said couples lo-
cated beneath its corresponding ccuple, sald ink-
ing mechanisms each including a plurality of
rotatable elements extending between sald side.
frames ai opposite sides of sald openings and ac-
cessible through the latter, ink fountain rollers
disposed beneath each of said inking.mechanisms,
2 horizontal drive shaft extending along one side
of said frame structure beneath the opening in
the latter, means including a pair of vertical
drive shafts extending upward at opposite sides
of the last-mentioned opening for  connecting
said horizontal shaft drivingly to each of said
printing cylinders withouf obstruction of said
last-mentioned opening, and means for driving
said rotatable -elements of said inking mecha-
nisms as well as said fountain rollers from the
intermediate portions of said vertical shafts
which are respectively adjacent the same.

6. In a rotary type printing unit having a pair
of side-by-side couples each including a print-
ing cylinder and a coacting impression cylinder,
a drive mechanism including a horizontal drive
shaft below said couples and transverse to the
same, a set of ink transferring rollers located
generally below each of said printing cylinders,
ink fountains for conveying ink to said roller sets
respectively, means including a pair of vertical

. shafts laterally spaced with respect to each other

for not only directly connecting said horizon-
tal shaft to respective ones of said printing cyl-

' inders but also for conveying driving power to




11
said impression cylinder, said -ink transferring
rollers, and said ink fountain,

7. In g rotary type printing unit having a pair
of side-by-side couples each including a printing
cylinder and a coacting impression cylinder, &
drive mechanism including spur gears rigid with
the respective ones of said printing cylinders, ad-
ditional spur gears rigid with corresponding ones

of said impression cylinders and meshing with-

the spur gears rigid with the associated printing
cylinders, means for adjustably shifting said
impression cylinders transaxially to vary .the
. clearance bétween the same and their associated

printing cylinders, a horizontfal drive shaft helow.

said couples and fransverse to the same, and
means- including a pair of vertical shafts later-
ally spaced with respect to each other for driv-
ingly connecting sald horizontal shaft to respec-
- tive ones of said printing cylinders, whereby any
change in backlash between meshing ones of satd
spur gears incident to adjustment of cylinder
clearance does not alter the angular positions of
said printing cylinders since their drive connec-

tions .from said horizontal shaft remsin unaf- .

fected by such adjustment. ’

8. In a rotary type printing unit having pair
of side fremes of arch form and having a pair
of side-by-side couples each including & sta-
tionarily journsled printing cylinder and a co-
.. acting impression cylinder, said impression cylin-

der disposed somewhat above their companion
printing cylinders and laterally offset toward
each other, a drive mechanism including a hori-
zontal drive shaft below said couples and trans-
verse to the same, means including g pair of ver-
tical shafts laterally spaced with respeét to each
other drivingly connecting sald horizontel shaft
to respective ocnes of saild printing cylinders;
means for journaling said impression cylinder in
_said frame and enabling bodily lateral position-
ing of the same with respect to the associated
printing cylinder, and means including respec-
tive pairs of gears for connecting each of sald
printing cylinders. to its companion impression
cylirider, so that the drive connections to said
printing cylinders and the degree of backlash
therein remains undisturbed in spite of changing
said gears to accommodate the drive to eylinders
of different diameters and in spite of changing
the degree of mesh of said gears incident to bod-
‘ily positioning of said impression cylinders.

9. In a rotary type printing press having a
pair of side frames between which extend the

printing and impression cylinders of a printing
couple as well as the rotary elements of an ink-
ing mechanism located below sald couple, g drive
mechanism comprising a horlzontal drive shaft
journaled adjacent the lower portion of one of
said side frames and extending t{ransverse to the
axes of said cylinders, a vertical drive shaft hav-
ing first and second bevel gears rigid with its
lower and upper ends respectively as well as &
third gear rigid with its intermediate portion,
means including & bevel gear carried by said
horizontal shaft for drivingly connecting the
latter to sald first gear for rotating said vertical
shaft, means including gears meshing with said
second and third gears for connecting the latter
- drivingly respectively to said printing cylinder
and said inking mechanism, and means includ-
ing brackets removably secured to the outer face
of said one side frame for rotatably supporting
said vertical shaft in position for outward bodily

removal of the same together with the gears rigid.

therewith, whereby said vertical shaft and gears
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rigid therewith together with said brackets may
be fashioned as a separate bench assembled unit -
for application to the press. ’

10. In a rotary type printing press having s
palr of side frames between which extend the
printing and impression cylinders of a printing
couple as well as the rotary elements of an ink-~
Ing mechanism located below said . couple and
the fountain roller of an ink fountain disposed
beneath said inking mechanism, a drive mecha-
nism comprising a horizontal drive shaft jour-
naled adjacent the lower portion of one of said
frames and extending transverse to the axes of
sald cylinders, a vertical drive shaft having first
and second toothed elements rigid with its lower
and upper ends respectively ag well as a third
and fourth toothed element rigid with its inter-
mediate portion, means including g toothed ele-
ment carried by said horizontal shaft for driv-
ingly connecting the latter to sald first toothed
element for rotating said vertical shaft, means
including toothed elements meshing with re-
spective individual ones of said second and third
and fourth gears for connecting the latter driv-
ingly respectively to said printing cylinder and
sald inking mechanism and said fountain roller,
and means removably secured to the outer face
of said one side frame for rotatably supporting -
said vertical shaft in position for outward bodily
removal of the same together with the four
toothed elements rigid therewith, whereby said
vertical shaft and toothed elements rigid there-

-with together with ssld supporting means may

be fashioned as a separate bench assembled unit
for application to the press.

11. In & rotary printing press, the combination
of a printing couple including a printing cylinder,
an inking mechanism having revoluble rollers
and drums, and a fountain roller, all arranged
one above another in the order named, a drive
shaft extending vertically along one end of such
series of elements, means for directly connecting
seid shaft drivingly to said couple and fountain
roller gnd to said drums at adjacent points along
the length of said shaft, and means located at
the end of said series of elements opposite said
shaft and driven from said printing cylinder for
effecting relative axial movement between said
rollers and drums of said inking mechanism in
timed relation with the rotation thereof.

12. In a rotary type printing press, the combi-
nation of a printing couple, means including a
reversely rotatable vertical drive shaft at one end
of such couple for reversely rotating said couple,
a fountain including g rotatable fountain roller
arranged with the latter in parallelism with said
couple and with one end of said fountain roller
adjacent said shaft, o first gear drivingly con-
nected to said fountain roller, second and third
gears each meshed with said first gear and carried
by respective shafts which lle on opposite sides
of sald vertical shaft and substantielly equi-
distant therefrom, means including a common
worm gear on said vertical shaft for jointly
rotating the last-mentioned shafts in unison but
in respective opposite directions, and means in-.
cluding one-way clutches for connecting said last-
mentioned shafts drivingly to respective ones of
said second and third gears, one of said clutches
being engageable only during rotation of said
vertical shaft In one direction and the other only
during rotation of said vertical shaft in the oppo-
site direction, whereby rotation of said fountain
roller is maintained unidirectional despite any
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reversal of sald vertical shaft and the couple
driven thereby.

13. In a rotary type printing unit, the combina-
tion of a pair of.spaced side frames of arch form,
each side frame comprising a pair of upright
" columnar portions joined at their upper ends by
an arch portion, a pair of printing couples having
their opposite ends journaled in said side frames,
each couple including g printing cylinder and a
coacting impression cylinder disposed with the

-nds of the printing cylinders journaled in the

_upper ends of the columnar portions of said side

10

frames and with the ends of the impression cyl- -

inders journaled in the arch portions of said side
frames, a drive mechanism including a horizontal
drive shaft extending substantially along the
lower end of one of said side frames, means in-
cluding a pair of vertical shafts extending upward
along the columnar portions of said one of said
side frames for drivingly connecting said hori-
zontal shaft to respective ones of said printing
cylinders, means for rotatably supporting said

vertical shafts on said columnar portions of said"

side frames, means for drivingly connecting each
of said printing cylinders to its companion im-
pression cylinder, a pair of inking mechanisms
disposed beneath respective ones of said couples
and each including g plurality of rotatable ele-
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ments journaled in sald columnar portions of
said side frames, means for supplying ink to said
inking mechanisms respectively, and means for
connecting said vertical shafts drivingly to the
adjacent ends of said rotatable elements.
- JOSEPH A. RIGGS.
EMORY W. WORTHINGTON.
CHRISTOPHER VERNE KNELL. .
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