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To all whom 1t may concern:
Be it known that I, PauL FrEMMiNnG COX,
of Jackson, in the county of Jackson and

State of Michigan, have invented certain new

and useful Improvements in Web-Printing
Presses; and I hereby declare that the follow-
ing is a full, clear, and exact description
thereof, reference being had to the 2.CCOM-
panying drawings, which form part of this

specification.

This invention is an improvement in bed
and cylinder web printing presses and has
particular reference to_the type of press
shown in my Patent No. 847,912, dated
March 19, 1907, in which reciprocating beds
are employed to carry the forms of type be-
neath the cylinders.

One of the objects of the présent invention

is to construct a press,—preferably having
the general arrangement of beds and cyl-
inders shown in my said patent, so that the
cylinders will rotate continuously in the
same direction while the beds are on and off
impression. The impression 1s preferably
thrown off by slightly reducing that portion
of the periphery of each cylinder which 1s
contiguous to the beds during the return
stroke thereof, so that during such return
stroke the paper will not be impinged be-
tween the periphery of the cylinder and the
type forms. ' |

A further object of the invention is to pro-
vide novel means for rotating the cylinders
at a peripheral speed, during printing, ex-
actly uniform with the lmear movement of
the type forms during impressions and to con-

tinue the rotation of the cylinders at such

speed after impressions as 18 desired or nec-
essary to enable the proper amount of web
to be fed to the press, during each cycle of
operations of the machine.

A further object is to utilize the impression
cylinders as a means for feeding the web
through the press.

These several objects are accomplished by
the machine illustrated in the drawings,
show one embodiment of the mven-

fed continuously by the impression cylinders
both during and after impressions so that 1t
does not have to stop but can continuously
travel from the roll to the folder, if desired,
thus obtaining practically the advantages of
a Totary press in the continuous movement

of the web, and also avoiding the necessity of

oscillating the cylinders, thus enabling me to
increase the speed of reciprocations of the
type beds, and also to do away with the ne-
cessity of any looping mechanisms or auxil-
iary devices for changing the speed of travel
of the web through the press; and in the
press shown I also dispense with the neces-
sity for using any mechanism for raising or
lowering the cylinders or the type beds to
throw the same on or off impression. 1 am
enabled, as shown in my said patent, to dis-
pense with a number of cams, levers, and
eccentrics for operating throw off mechan-
isms and looping mechanisms, thus simplhify-
ing the construction of the machine and less-
ening 1its cost.

I will now describe the machine illustrated

in the accompanying drawing, which, will

enable those skilled in the art to construct

and use the invention, although I do not
wish to be restricted to the arrangement of
parts shown in said drawings. _

In the drawings—Figure 1 represents a
diagrammatic side elevation of a press em-
bodying the invention parts being broken
away. Y1g. 2
therethrough showing h
in elevation.. Fie. 3 is an enlarged detall
section on line 3—3, Fig. 1 showing the bed
and cvlinder racks; Fig. 41s a section on line
4—4, Kig. 3. '

In the press

A and B designate opposite
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is a longitudinal section
the epicycloidal gears

type beds, which are reciprocated by means

of pitman A’, B’, connected to crank gears
A2 B? mounted on shafts A, B3, journaled
on the main frame. The gears A? B?, prei-
erably mesh so that the beds will be recipro-

90

cated in unison but in opposite directions.

The gears may be driven by pinions B, on'a
driving shaft B® meshing with cears B?, as
indicated in the drawings. |

Each bed A and B is adapted to carry two

rows of type forms a, a’ and b, b’, respec-
are a pair of cylinders

tively. Above bed A,
C, ¢, respectively adapted to simultaneously
co-act with the forms a, @/, on one stroke of
the bed, as described in my aforesaid patent.
Above bed B, are located cylinders C’ and
¢/, respectively adapted to simultaneously
co-act with the forms b, b’, on bed B, as de-
scribed in my sald patent.

The cylinders are preferably journaled 1n
stationaTy bearings, and each cylinder has

on one of its journals a bevel gear D, which

| meshes with a bevel pinion D’, on a lay shatt
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D2, which extends beside all the cjﬂixiders

~ cylinder bearings, as indicated in Fig
to any convenient adjacent

w1

~meshes with a like gear E ,
~shaft A%of the adjacent crank gear A?,

19
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- reciprocated by a crank movement, the pe-

- 30

- the irregular or epicycloidal
35

cured to a shaft E?

ternately
~ the taking of an impression, while thereafter |
“the cylinders may complete their rotation at

and has bearings in brackets D3, bolted to the

portion of the
frame. Omn the shaft D?, intermediate the

cylinders C and (7, is a bevel pinion ¢, which
meshes with a bevel gear d'
ear d*, journaled on a stud attached to the
rame. (Gear d* meshes with a
to which is secured an
irregular or epicyeloidal gear K, which
fastened to the
The

proportioned that the impres-
s1on cylinders are caused to make one rotg-
tion for and during each reciprocation of the
type beds; and gears B, E’, are so formed
that the cylinders are caused to rotate pe-
ripherally, during Impressions, at a speed co-
incident with the linear movement of the
type forms during the taking of impressions.
As the type beds, in the example shown, are

gearing 1s so

cylinders must be al-

ripheral speed of the ¢
accelerated and retarded during

uniform speed. The gearing must be such,
however, that the cylinders are not accel-
erated with a jerk at the beginning of the

- Impression nor suddenly checked at the end
~of the printing

‘operation. This is very
easily accomplished, preferably by means of
gears K, E/,

which are so shaped as to impart to the jm-

- pression cylinders through the intermediate

gearing and shaft, a speed of rotation co-

~Incident with the linear movement of the

bed at the commencement,
49

and during the
to complete the

taking of impressions, and
| without jerk or

rotation after impression

jar in the interval between Impressions.

~Haeh cylinder has that portion, z, of its pe-

49

~ wiphery. The
1n radius than
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tinuously moved forward yeriy
speed of the cylinders, both during and after
‘the printing operations, a

In the particular press Shown, and as de-

‘thirty-five inches of web at
stroke of the bed A, while only moving the

o riphery which codperates with the type form

during impression slightly greater in radius
than the remaining portion 2/, of its pe-
part =’ 1s made slightly less
part x, so that during the re-
turn stroke of the bed the forms will pass
upder the portion 2’ of the cylinder without
Impinging the web, and the web can be con-
' at the peripheral

seribed in my aforesaid patent, the cylinders
C, ¢, print the same side of the web and
print at the same time thereon during the

outward stroke of bed A, but the cylinder ¢,

pI‘IIltS pOTthHS of the Web Sklpped by Gyl_

inder C. This enables me to print, say,

each outward

bed on said stroke seventeen and one-half

inches during impression. The same is true J

| of bed B and_cyii'nders o, ¢
two cylinders with each bed and having the
. 4, or

‘movement of the beds
‘This method of _ _
seventeen and one-half inches of web, less

d" attached to a

gear d? se-

nders to feed one length
~with the movement of the

'/, to and over a guide 1¢;

880,289

Thus by using
cylinders print alternate spaces on the web :

L can print and perfect thirty-five inches of
web with a-seventeen and one-half inch

printing necessitates that
margins, be fed between
inders durin

an additionf-ﬁ _ _ _
of web, plus margins, be fed between the
bed and '
pressions and during the return strokes of
the beds; thus, practically in- this particular
press, the web is fed continuously between
the beds and cylinders,
after the taking of Impression and the gear-
Ing 1s so proportioned as

_ the bed and cyl-
the taking of impressions and

of web in unison
beds while the im-
pression 1s on,—and to feed a like length of
web between the beds and cylinders after

‘the taking of impressions, or while the im-

pression is thrown off.

“The cylinders in the press 'showil,_ 'being _
arranged to rotate continuously, have a cir-

cumierential extent equal to the length of

web to be fed both during and after impres-
stated, the circum-

sion; and in the example

during impressions.

seventeen and one-half inches

‘both during and

70
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cylinders after the taking of im-

80

to drive the cyl-
85

90

95

ference of the cylinders would be thirty-five .

inches. Of course the exact mathematical
proportions are not stated herein nor at-

tempted to be shown in the drawing. In the

‘present case, the cylinders are also utilized as

the web feeding devices to carry forward the
web through the press. '

end of the machine by any sultable means
not shown, and may be carrted forward
under guides p, p’, to the center of the press
and then led up between the beds and pairs
of cylinders to and over a guide 1% thence
over a guide 1 around eylinder ¢, up over a
guide 1° to a guide 19, then around cyhnder
and over a regis-

_ 5. As shown, the web
w, may be slacked off from a roll W, at one

100
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terimg roller 1f, back over guides 12 12 to

and around cylinder C, up over cuides 11 and

1V, to and
delivery
sists of g

around cylinder ¢, and then up to a
mechanism, which preterably con-
roll ¥, and co-acting tapes ¥ run-

niig over rollers £, f/, on the frame s roll T
bemg driven by a train of gears 1, from the

| shaft of the adjacent cylinder c.

A set of tapes G, running over rollers g, g,
may be arranged beside and co-act with
inder €, so as to draw the web continuously
into the press at the |
of the cylinders. If desired, a set of tapes H

can be run over the guide rollers 19, i and
2, 80
contact with the Jpe'—-'

around cylinder ¢/, as indicated in Fig.
as to keep the web in _
riphery of the cylinder. ' A hke arrangement
of tapes could be used with the other impres-
sion cylinders if desired, such tapes being

Cyl“'

120

exact 'p.el‘iphe_r-al speed '-
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folder, not shown.

the cylinders reduced in diameter.

880,282

preferably located to work in the marginal
spaces of the web. 'The web can thus be
actually fed through the press by the impres-
sion cylinders and will be fed thereby 1n ex-
act uniformity with the peripheral speed of
the cylinders, and exactly 1
during and after impression.

Rach impression cylinder may be provided
with the usual bearer I, as indicated in ¥1g. 3,
co-acting with a bearer I, on the beds; and

order to insure absolute uniformity of move-

ment between the peripheries of the 1mpres-
sion cylinders and the type forms, during the

taking of impressions, each cylinder may be

provided, if desired, with a segmental gear J,
adapted to mesh with a rack J’ on the bed,
during the actual impression operation. The
toothed portion of the segment J only meshes
with the rack J’, during the actual 1mpres-
sion operation, the teeth being cut away so
as not to clash with the rack J° during the
return stroke of the bed. '

!

In the press shown, the cylinde.fs C’, o,

the cylinders

print one side of the web and
The

(!, ¢, print the opposite side thereof.
web can be led from the

press, say
printed, although the beds only move seven-
teen and one-half inches and only print on

their outward strokes, and the impression 18
thrown off during the return strokes of the

beds by having the non-printing portions of
As .the

beds only have to travel seventeen and one-

‘half inches during the taking of impression,

they can be reciprocated at high speed and as
the web is continuously moving at variable
speed always in the same direction, it can be
traveled at high speed without danger of
rupturing it, and no looping devices or com-
pensating rollers are necessary to take up or
oive out slack in the web, during the opera-
tion of the machine. The press Is simple 1n
construction, all parts are easily accessible,
and there are practically no cams to adjust
1 order to control the operation of the web
at any point. The press 1s practically a ro-
tary machine so far as the impression cylin-
ders are concerned. |

Having described my invention what 1
claim as new and desire to secure by Letters
Patent 1s:

1. In a printing press, the combination of

a Teciprocating type bed, 8 cylinder coacting

therewith, means for rotating the cylinder n
one direction only, and at a varying speed 1n
unison with the bed during the printing op-
eration, and means for directing a web be-
tween the bed and cylinder, the cylinder op-
erating to feed the web between itseif and the
bed both during and after impression.

9. In aprinting press, the combination of &
reciprocating type bed, & cylinder co-acting

therewith, means for continuously rotating |

“the cylinder

as 1s required both

delivery roll If, to a
At each operation of the |
thirty-five inches of web will be.

impression, and means _
cylinders for feeding a length of web between

| at varying speed in one direction,

m—n

and at a varying speed in unison
with the bed during the printing opération,
and means for directing a web between the
bed and cylinder, the cylinder operating to
foed the web between itself and the bed both
during and after impression.

3 In a bed and cylinder web printing
press, the combination of a reciprocating
type bed, a cylinder co-acting therewith,
means for directing a web between the bed

and cylinder, means co-acting with the cyl-
inder for feeding a length of web between the
bed and cylinder at a varying speed during
impression and for feeding a corresponding
length of web between the bed and cylinder
after impressions, and means forrotating the

cylinder continually 1n one direction at vari-
able speed. |

4. In a printingpress, the combination of
" a Teciprocating type bed, a pair of cylinders

simultaneously co-acting therewith, means
for continuously rotating the cylindersin one
direction and at a varying speed but uniform
with the movement of the bed during impres-
sion, and means for directing a web succes-
sively between the bed and cylinders. '
5. In a printing press, the combination of
a Teciprocating type bed, & pair.of cylinders
co-acting therewith, means for rotating the
cylinders continuously 1n one direction and
at a varyingspeed butuniform with themove-
ment of the bed during impression, and
means co-acting with the cylinders for mov-
ing the web between the bed and cylinders

both during and after impression.

6. In a printing press, the combination of
a reciprocating type bed, a pair of cylinders
co-acting with said bed, means for directing
o web between the bed and cylinders, means
for rotating the cylinders in one direction at
a varying speed, the peripheries of the cyl-

inders moving in unison with the bed during

co-acting with the

the bed and eylinders during impression ancl
a like length of web between the bed and cyl-
inders after impression.

7. In a printing press, the combination of
a reciprocating type bed, a pair of cylinders

i co-acting with said bed, means for directing

o web between the bed and cylinders, means
for rotating the cylinders continuously but
the periph-
eries of the eylinders moving In unison with
the bed during impression, and means co-act-
ing with said cylinders to feed a length of
web between the bed and
impression and a like length of web between
the bed and cylinders after impression.

g, Im a printing press, the combination of

3

cylinders during

70
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a pair of heds and co-acting cylinders, means .

for reciprocating the beds mn opposite direc-
tions, means for directing a web successively
hetween the beds and eylinders, means for
rotaling the cylinders continuously in the di-

130



10 : _
~ directing a web between the beds and cylin-
ders, said eylinders acting to continually feed |
‘the web through the press, and means for ro-

15

~of a pair of beds and co-acting cylinders,
means for reciprocating the beds in opposite

20

25
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| rectionh of tlie. feed of the web

eration of the press, and means for causing
the peripheries of the cylinders to move in
unison with the beds during the taking of im-

pression, and means for feeding a web be-

tween the beds and cylinders both during and

~after impressions. . o
9. In-a web printing press, the combina-

tion of oppositely reciprocating type beds,
cylinders co-acting with such beds: means for

tating said cylinders in the direction of the
travel of the web both during and after im-

pressions. . _
10. In a printing press, the combination

directions, means for directing a web succes-
sively between the beds and cylinders, said
cylinders operating to feed the web through
the press both during and after impressions,
and means for rotating the cylinders continu-
ously in the direction of the feed of the web
and at a peripheral speed corresponding to
the movement of the bed during the taking
of impressions. R -
11. In a printing press, the combination
of a pair of oppositely moving beds, a pair of
cylinders above and co-acting with each bed,
means for directing a web successively be-
tween the beds and their co-acting cylinders,
means for rotating the cylinders continuously
in the direction of the travel of the web and
at a speed, during the taking of impression,
corresponding to the linear travel of the bed,
sald cylinders feeding a length of web through
the press during impression and a similar
length of web after impression. o |
12. In combination, a reciprocating bed, a
cylinder co-acting therewith, gearing for
driving the cylinder continually in one di-
rection, and means for actuating said gear-
ing to cause the periphery of the cylinder to

“move at varying speed during impression

co-incldent with the travel of the bed; with

means for directing a web between the bed

~and cylinder, and means co-acting with the

20

99

60

cylinder for feeding a length of web for-
ward between the bed and cylinder during
impression and a corresponding length of

web between the bed a,nd--cylinder while the

1mpression is thrown off. -

13. In combination, a reciprocating type
bed, a cylinder co-acting therewith, gearing
for driving the cylinder in one direction, and
irregular or epicycloidal gears for actuating
sald gearing, whereby the periphery of the
cylinder is moved during impression at a

- speed co-incident with that of the type bed:

65

with

feed a length of web forward between the

bed and cylinder during impression and a cor-

during the op-

‘cylinders, and means for
ders to cause their peripheries to travel at

cylinders, and means

dent with the linear movement of the beds.

means ror directing a web between the |
ved and cylinder, said cylinder operating to

880,282

.reéponding length of web between the bed and

cylinder while the impression is thrown off.
14. In a printing press, the combination of

a reciprocating type bed, a palr of cylinders

co-acting therewith, gearing between  said
rotating the cylin-

70

varying speed in unison with the movement -
of the bed during impression, and to con-
tinue the rotation of the cylinders while the
Impression is thrownoff,. S
'15. In a printing press, the combination of

"y

a reciprocating type bed, a pair of cylinders

co-acting therewith, gearing ‘between said
or rotating the cylin-
ders to cause their peripheries to travel at a
varymg speed in unison with. the movement
of the bed during impression, and to con-
tinue the rotation of the cylinders while the
Impression is thrown off; with means for
directing a web successively between the
cylinders and bed, whereby a length of web
1s fed between the bed and cylinders during
impression and. a like length of web is fed
between the bed and cylinders after Impres-
sion., o | | T
'16. In a printing press, the combination of
reciprocating beds, cylinders co-acting there-
with, guides for directing a web between the
beds and cylinders, tapes co-acting with one g5
cylinder to feed the web thereto, and means

80

85

90

for driving the cylinders continually in the

direction of the travel of the web and during
the taking of impression at a speed co-inei-
100
. 17. In ¢ombination, a pair of reciprocat-
ing beds, cylinders co -acting therewith,

guides for directing a web between the beds

and cylinders, devices co - acting with. the |
cylinders to feed the web, means for driving 105
the cylinders continuously in the direction of
the travel of the web at a varying speed dur-
ing the taking of impressions at a speed-co-

*

incident with the linear movement of the

beds, and for completing the rotation of the 170

cyhnders while the impression is thrown off.
18. In a printing press, the combination

of oppositely moving type beds, cylinders

co-acting with each bed, means for directing

‘a web successively between the beds and 115

cylinders, means co-acting with the cylinders
to feed the web through the press, gearing
for rotating all the cylinders synchronously

in the direction of the travel of the web, and
means for driving the cylinder gearing so as 12¢
to rotate the cylinders continuously, where- g
by a length of web is fed between the beds

-and cylinders during impression and a corre-

sponding length of web is fed between the
neds and cylinders while the Impression is 125
thrown off. = R SR s '
19. In a printing press, the combination
of a pair of type beds, cylinders co-acting |
with each bed, means for directing a web _
successively between the beds and cylinders, 130




L

10

1)

40

880,282

tapes
the web into the press, means co-acting with
the last cylinder for delivering the web from
the press, gearing for rotating the cylinders
in the direction of the travel of the web, and
means for driving the cylinder gearing so as
to rotate the cylinders at a peripheral speed
uniform with the linear movement of the
beds during the taking of impressions and
to complete the rotation of the cylinders
while the impression is thrown off, whereby

a length of web is fed between the beds and

cylinders during impression and a COITe-
sponding length of web 1s fed between the

beds and cylinders while the impression 1s
thrown off. '

" 90. In a web printing press, the combina-
tion of a pair of reciprocating type beds, a-

pair of cylinders co-acting with each type
bed, means for leading a web successively
hetween the beds and their co-acting cyl-
inders, a common line shaft and oearing be-
tween said shaft and each cylinder for rotat-
ing the cylinders continuously in the direc-
tion of the travel of the web both during and
after impression, and for causing the cylinders
to move peripherally In unison with the
linear movement of the bed during the taking
of impressions, and means for driving the
line shaft at varving speed whereby a length
of web is fed through the press during the
taking of impression anda a corresponding
length of web is fed through the press while
the impression is thrown off.

21. In a printing press, the combination
of a pair of moving beds, a pair of cylinders
sbove and co-acting with each bed, means
for directihg a web successively between the
beds and their co-acting cylinders, a line
shaft, and gearing between such shaft and
each cylinder for rotating the cylinders I
the direction of the travel of the web and at
2, speed corresponding to the linear travel of

co-acting with the cylinders to feed |

' two witnesses.

- Witnesses:

the bed during the taking of impression,
said cylinders moving the web through the

press, and means for driving said line shaftt
at varying speed. -

92. In a printing press, the combination
of a pair of type beds, cylnders co-acting
with each bed, means for directing a web
successively between the beds and cylinders,
2 line shaft, bevel gearing between such shatt

and each cylinder for rotating the cylinders

in the direction of the travel of the web, and
' means for driving the line shaft at varying

speed so as to rotate the cylinders at a pe-
ripheral speed uniform with the Jinear move-
ment of the beds during the taking of im-
pressions and to complete the rotation of the
cylinders while the impression is thrown ofil.

93. In combination, a reciprocating type
bed, a cylinder co-acting therewith, a line
shaft, bevel gearing for driving the cylinder
from said shaft, and irregular or epicycloidal
oears for actuating said line shaft 1n one
direction whereby the periphery of the cyl-
nder is moved during impression at a speed
co-incident with that of the type bed.

94. In a printing press, the combination
of a reciprocating type bed, a pair of cyl-
inders co-acting therewith, a line shaft, and
bevel gearing between said cylinders and
said shaft for rotating the cylinders in unison,
epicycloidal gears for driving said shaft so as
to cause the peripheries of the cylinders to

(ravel in unison with the movement of the
bed during impression, and to continue the

' rotation of the cylinders while the impression

is thrown ofl. | |
In testimony that I claim the foregoing as

my own, 1 affix my signature in presence of
PAUL FLEMMING COX.

Nina M. BRECEK,
Tours C. WATKINS.
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