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7o wll whomy it maiy concern:

Be it known that I, EbwARD HETT, a ¢itizen
of the United States, and a resident of New
York,(New Dorp,)in the county of Richmond,

State of New York, have invented certain new

anduseful Improvementsin Printing-Presses,
of which the following is a specification.
T'he present invention relates to printing-

presses, and especially to multicolor plano-

graphic or lithographic printing-presses.
1t has for its object to combine the advan-
tages of printing by a curved or cylindrical
printing-surface rolling upon a flat impres-
ston-surface and of printing by a series of
such printing-couples, with the advantages of
rapidity, perfection, and economy chamcber
1zing the rotary-press principle of printing on

the web by a curved or eylindrieal printing-

surface or a series of such surfaces upon a
curved 1mpression surface or drum.

T'he invention consists of the new combina-
ttons and arrangements of a,pnma,tus herein
described and Gldﬂ.m@d
- In the acecompanying drawings, which form
a part hereof, a machine is represented which
embodies my invention in its preferred form
and all parts of it.

Figure 1 is a vertical cross-section of the

machine, taken on the line1 1 of Fig. 2.
2 13
the line 2 2 of Kig. 1. Fig. 3 is a side eleva-
tion showing the gearing and connected parts

Hig.

for operating the. pl]I]ClD&l moving parts of

the machine., Fig. 4 is a detail view of the
tubular printing-surface, and Fig. 5 is a de-

tail sectional view of the tubular printing-

surface and its interior support.

Like letters of reference indicate the same
parts in all the views.

In practical use for printing purposes the
mechanism of the drawings presupposes a
preliminary preparation of the series of print-
ing-surfaces before they come to the press—
such, for example, as is set out in my pend-
1Ing application, Serial No. 695,281, filed No-
vemberZ, 1898, including a preliminary trans-
ferring to the printing-surfaces—such as is
set out, for instance, 1n my pending appiica-
tion, Serial No. 703, ()b? filed January 23, 1899.
The. permanent a,d] ubtmanb in some approved
manner of the series of tubualar printing-sur-

faces Lo such related system of transferring

a vertical longitudinal section talken on

and to each other and to the flat.impression-
surfaces, respectively, is also presupposéd.
Moreover, the printing-surfaces are assumed

to have been suitably developed in any well- .

known way into lithographic or relief print-
ing-surfaces or other character of printing-
Surf&(&e as desired.

The-drawings show a series of flat impres-

sion-suriaces ,and three printing-surfacescor-

responding thereto; but 1t will be understood
that a greater or less number of impression-
surfaces or of printing-surfaces may be used
without departing from the spirit of my in-
vention so long as there is a plurality of im-

pression- Slllfd(‘e‘%

A is a portion of the main frame of the
press.

B B B, &c., are a series of flat impression-
surfaces pivoted together, as indicated at a,
s0 as to form an endless chain.-

C C are guideways in the main frane, in
which the extremities of the pivots a slide or
roll to hold the chain of impression-surfaces
in place and guide them as they are driven
in operation.

D D are two supporting and guiding tracks
forming part of the main frame of the ma-
chine or connected firmly thereto, and upon
which travel two or more series of rollers 0,
with which the impression-surfaces are pro-
vided, as shown, the whole serving to main-
tain the impression-surfaces in a perfectly
level and fixed plane while moving succes-
sively under the printing-surfaces in the op-
eration of printing.

E K are gear-wheels whose teeth, meshing
with the Eeeth of suitable racks ¢ upon the

outer edges of the impression-surfaces, drive
the chLtel*, as shown.,

F I If are the tubular printing-surfaces, a
series of which, each corresponding in ¢ircum-
ference with the length of the impression-
sarfaces, are arranged upon the impression-
face of the sald impression-surfaces, respec-
tively. The printing-surfaces are tubular, as
shown, and are fitted to and supported by and
removable from an interior support L, which
18 shown as a hollow cylinder suitably sup-
ported on the shaft M. 1 prefer to make the
printing-surface accurately adjustable on the
interior support or the support adjustable on
the shaft. 'The interior support L is prefer-
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ably arranged so as to support the printing- |

tube from end to end and at every point of
the circumference, and to that end the sup-
porting-ceylinder L 1s externally tapered from
end to end, and the printing-tube I is corre-
spondingly tapered internally and is an ac-
curate fit for the support. The tube has in-
ner splines and the support corresponding
slots, as shown in Fig. 5, the splines sliding
in the slots. T'o place the tube on the sup-
port, it is slid on from one end, and it may
be slid up to and against an adjustable stop
and held there by any suitable means. It is
removed by simply slipping it off endwise
after removing the locking devices. The de-
talls of the mode of combination of the tube
and its support need not be further described.

The printing-surfaces are driven positively

with the impression-surfaces by means of the
gears m, fixed on the shafts M of the sup-
portb L and meshing with the racks e. The
tubular printing%urface itself is primarily a
planographic surface, which is preferably c¢ir-
cumferentially continuous, and it is also pref-
erably a composite tube consisting of an in-
ner strengthening-shell—as, for example, of
copper—and an outer surface layer of a dif-
ferent metal—as, for example, of zine—ap-
plied, preferably, by electrolytic deposition
of the zinc¢ upon the copper or by casting the
zine under pressure. The inner shell, as of
copper, 1s represented at ¢, and the oater sur-
face, as of zine, at d, in Figs. 4 and 5. The
cylindrical printing-surface may, however, be
made by casting a zinc tube or by casting a
solid zine¢ cylinder or in any other desired
manner or of any other suitable material.
This outer surface of the printing-tube must,
however, be of suitable material to receive
as a transfer the design or picture that is to
be printed—for example, after the manner of
transferring in lithography—the surface be-
ing, as heretofore stated, planographic for

the purpose of receiving such transfer. The
surface must also be of such acharacter as to

be capable of subsequent developinent into

and acting as a printing-surface of the char-

acter desired, whether planographiec, relief,
or otherwise.

I prefer to employ a series of printing-sur-
faces such as I have described and in such a
multicolor-press as isshown in the drawings.
In such case the series of original plano-
graphicprinting-tubesareidentical primarily
in size and surface character and adapted to
receive a series of related transfers of regis-
tering designs, each surface printing ordina-
rily a different color.

G G G are suitable systems of ink-supply
mechanisms, each comprising ink-fountain,
ductor- 101181 and distributing-rollers. HH H
are snitable wstems; of dampenmw mechan-
isms. I is the paper-roll and a feed-control-
ling mechanism suitable for feeding paper on
the wed to the printing and impression sur-
faces. J 18 a suitable cutting and delivery
mechanism. These or any other suitabie de-
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vices for inking, dampening, feeding, cut-
ting, and delivery may be employed, as my in-
vention does not relate to the details thereof.

My invention is intended to combine the
advantages of printing with a curved print-
ing-surface upon a flat impression-surface
and the advantages of printing with a curved
printing-surface upon a curved impression
surface or drum. It involves conneecting
together in an endless series and preferably
pivoting together, as it were, in an endless
chain a series of flat impression-surfaces, so
that they shall in the operation of printing
move one after the other beneath the print-
ing surface or surfaces endlessly and always
in the same direction and preferably in a
straight line, while the printing surface or
surfaces themselves rotate relatively to the
sald Impression-sarfaces and to each other
and preferably rotate in fixed positions. To
accomplish this in 1ts preferred form, the
main frame of the press is provided with the
continuous guides or ways C, one on each
side thereof, in which guides or ways the en ds
of the pwots by which the impression-surfaces
are connected together are held against any
other motion exeept the preseribed motion
imposed upon them by the driving-wheels E,
a continuous wmotion toward and beneath .:zmd
away from the printing surface or surtfaces
and around and toward and beneathand away
from it or them again, and so on. Motionis
imparted to the endless chain of impression-
surfaces by gear-wheels on each side of the
press, whose cogs or teeth act upon corre-
sponding teeth which avecontinuouson either
side of the whole series of 1mpression-sur-
faces. To support the impression-surfaces
during the operationof printing, a solid bed
ortrack forming part of the main frame ot the
machine is pmwded upon and across which
the impression-surfaces move, being each
provided with a series of snmll rollers to di-
minish friction. A similar bed or track is also
provided at the lower portion of the main
frame, which is instrumental in controlling
and facilitating the movement of the 1mpres-
sion-surfaceson their way to the position occu-
pied by them duaring the act of printing. The
printing-surfaces are actuated in thelr revo-
lution by gears meshing with the gearing of
the impression - surfaces, so that the move-
ment of the impression-surfaces 1mparts a
positive rotating movement to the printing-
surfaces,which otherwiseareduring the print-
ing operation fixed in thelr positions in the
preferred form of my invention, both with re-
spect to the impression-surfaces and with re-
spect to each other where more than one 1s
employed. It is apparent that one or more
printing-surfaces may be employed, as de-
sired. Moreover, sheets may be fed to the
press and printed as distinguisbed f{rom
printing apon the web, in which case the cut-
ting devices will not be employed. The sur-
face of these impression-plates, which, how-
ever, forms no part of thisinvention, may be
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“of the character best adapted for plano-

graphic work or of a character admitting of
the advantages secured by the use of make-

-ready or of any character desired for plano-

graphie, relief, intaglio, or other form of
- printing. Some of the other advantages ac-

10

cruing from this combination and operation
- of printing

and 1mpression surfaces are its
adaptibility to so many different kinds of
printing; the accurate register that may be
maintained from color to color where imnpres-

- sion-surfaces, together with the paper to be
~ printed, pass under one printing-surface af-

ter another 1n succession as distinguished
fromn there being a separate impression-sur-
tace for each printing - surface; any given

- point on any impression-surface always reg-
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1sters with the same point on any printing-
surface, so that in typographic work or relief
or intaglio printing the process ot make-ready
may be applied 130 the said impression-sur-
faces where a single printing-cylinder is used;
the various parts of the mechanism are more
readily accessible; in faet, many of the ad-
vantages of straight-line printing and of
printing upon a great centraldrum surround-
ed by a series of printing-surfaces are united
In a press L,onstmeted according to my in-
vention.

It is manifest that the apparatus for fore-
ing the Iink-sapply systems and the dampen-
1ng mechanisms away from the printing-sur-
faces,such as I have described in connection
with other applications, may be employed.

Sultable apparatus with suitable trains of

gearing are shown in Fig. 3, where shaft N
operates to ralse and lower the inking mech-
anisms, O thedampening mechanisms, and P
the pilﬂ'[;ll]ﬂ-& urfaces themselves. Theshaft
N is connected to the inking mechanisms by
means of the vertical &h.ﬂbftb n, which are pro-
vided at their upper ends with worms »/,
meshing with the worm-wheels n?, secured to
the inking-frames.
with the damping mechanisms by means of
the worms o thereon, which mesh with the
worm-wheels o', secured to the frames of the
damping mechanisms, as shown. The shaft
P 1s connected with the boxes in which the
shafts of the printing-form supperts are jour-

naled by means of the vertical pressure-bars

P, the threaded lower ends of which engage
with suitable nuts formed in the hubs of the
gears p’, as indicated in Fig. 3. These parts
are duplicated on the opposite sides of the
machine, as indicated in Fig. 1, the two sets
of mechanism being connected by a shaft p°.
The shafts N, O, and P may be operated and
controlled by hand or by any suitable mech-
anism—such, for instance, as that shown and

adescribed 1n Lhe patent U‘Idl’ltbd to me NO—-.

vember 21, 1899 No 637 569,

The dmﬂpemng 1119(311&1:11&11 may of course
be omitted in presses where

planographic work is not employed.
For the purposes of the invention in its
broadest expression it is not necessary that

1T'he shatft Oisconnected

that feature of

the impression-surfaces be pivotally connect-
ed as contradistinguished from rigidly con-

nected, nor is it necessary that the printing-

surfaces should rotate in a fixed position, al-
thongh 1 prefer those constructions and pe-
culiar advantages attend both.

The invention is of special advantage and
Lmportance in conunection with planographie
printing-surfaces and planographic printing.

75

What [ elaim as new, and desire to secure

by Letters Patent,

1. The combm&hon of a continuous cylin-
drical printing-surface with a series of flat
I pression-surfaces connected together in an
endless series, each corresponding in length
to the circuimference of the printing-surface
anddriven positively therewith, substantially
a8 (’lesm'ibed.

. The combination of a series of continu-
ous (33 lindrical printing-surfaces with a series
of flatimpression-surfaces connected together
in an endless series, each corresponding in
length to the circumference of the printing-
sarfacesanddriven positively therewith, sub-
stantially as deseribed. |

3. The combination of a continuous cylin-
drical printing-surface with a series of flat
lmpression-suriaces connected together in an
endless series each corresponding in length
to the eircumference of the printing-surface
and driven positively therewith, and suitable
paper controlling and delivering devices for
printing on the web, substantially as de-
scribed.

4. 'The combination of a series of continu-
ous cylindrical printing-surfaces with a series
of flatimpression-surfaces connected together
In an endless series, each corresponding in
length to the circumference of the printing-
surfaces and driven positively therewith, and
suitable paper controlling and delivering de-
vices for printing on the web, substantially
as described.

). The combination of a continuous cylin-
drical planographie printing-surface with a
series of flat Impression-surfaces connected
together in an endless series, each correspond-
inginlengthtothecircumference of the print-
ing-surface and driven positively therewith,

| %ubbtcmtmlly as described.
6. The combination of a belles of continu-

ous cylindrical planographic printing-sur-
faces with a series of flat impression-surfaces
connected together in an endless series, each
corresponding in length to the circumference
of the printing-sur faces and driven positively
therewith, substantially as described.

7. The combination of a series of continu-

ous cylindrical planographie printing - sur-
faces with a series of flat 1mpression-surfaces
connected together 1n an endless series, each
corresponding in length to the circumference
of the printing-surfaces and driven positively
therewith, and suitable paper controlling and
delivering devices for printing on the web,
substantially as described.

3. T'he combination of a tubular printing-
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surfacehaving aninteriorsupport from which
1tisremovable, with a seriesa flat impression-
surfaces connected together in an endless se-
ries, each corresponding in length to the cir-
cumferenceof the printing-surface and driven
positively therewith,substantially assetforth.

9. The combination of a series of tubular
printing-surfaces each having an interiorsup-
port from which it is removable, with a series
of flatimpression-surfaces connected together
in an endless series and corresponding in
length to the circumference of the printing-
surfaces and driven positively ther emth sub-

stantially as set forth.

10. The combination of a planographie tu-
bular printing-surface havinganinterior sup-
port from which it is removable, with a series
of flatimpression-surfacesconnected together
In an endless series, each corresponding in
length to the eircumference of the printing-
surface and driven positively therewith, sab-

stantially as set forth.

- 11. The combination of a series of plano-
graphic tubular printing-surfaces each hav-
ing an interior support from which it is re-
movable, with a series of flat impression-

surfaces connected together in an endless se-

ries, and corresponding in length to the cir-
cumference of the printing-surfaces and
driven positively therewith, substantially as
set forth.

12. The combination of a tubular printing-

surface having an interior support from which

1t1s removable,with a series of flat impression-
surfaces connected together in an endless se-
ries, each corresponding in length to the cir-
cumference of the printing-surface and driven
positively therewith, and suitable paper con-
trolling and delivery devices for printing on
the web, substantially as described.

18. The combination of a series of tubular
printing-surfaces,each havinganinterior sup-

port from which it is removable, with a series
of flatimpression-surfaces connected together

in an endless series and corresponding in
length to the circumference of the printing-

surfaces and driven positively therewith, and

suitable paper controlling and delivery de-

vices for printing on the web substantially

as described.

14. The combination of a planographic tu-
bular printing-surface having an interior sup-
port from which it is removable, with a series
of flatimpression-surfaces connected together
in an endless series, each corresponding in
length to the circumference of the printing-

surface and driven positively therewith, and

suitable paper controlling and delivery de-
vices for printing on the web, substantially
as described.

15. The combination of a series of plano-
graphic tubular printing-surfaces each hav-

ing an Interior support from which it is re-

movable, with a series of flat im pression-sur-
faces connected togetherin an endless series,
and (,orresnondmn* in length to the circum-

D S e g ¢ ol
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positively therewith, and suitable paper con-
trolling and delivery devices for printing on
the web, substantially as described.

16. The combination of & tubular printing-
surface havingan interiorsupportfrom which
1t 1s removable, with a series of flat impres-
sion-surfaces pivoted together in an endless
chain, each corresponding in length to the
circumference of the printing-surface and
driven positively therewith, substantally as
sef, forth.

17. The combination of a series of tubular
printing-surfaceseach havingan interiorsup-
port from which it is removable, with a series
of flat impression-surfaces pivoted together
in an endless chain, and corresponding in
length to the circumference of the printing-

surfaces and driven positively therewith,sub--
stantially as set forth.

18. The combination of a planographic tu-

bularprinting-surface havingan interiorsup-

port from which it isremovable, with a series
of flat impression-surfaces pivoted together
in an endless chain, each corresponding in
length to the circumference of the printing-
surface and driven positively therewith, sub-
stantially as set forth.

19. The combination of a series of plano-
graphic tubualar printing -surfaces each hav-
ing an interior support from which 1t is re-

movable, with a series of flat impression-sur-

faces pivoted togetherin an endless chain and
corresponding in length to the circumterence
of the printing-surfaces and driven positively
therewith, substantially as set forth.

20. The combination of a tubular printing-
surface havingan interiorsupportirom which
1t 18 removable, with a series of flat impres-
sion-surfaces pivoted together in an endless
chain, each corresponding in length to the
circumierence of the printing - surface and
driven positively therewith, and suitable pa-

per controllingand delivery devices for print-

ing on the web, substantially as set forth.,
21. The combination of a series of tubular

printing-surfaces each having an interiorsup-

port from which it is removable, with a series
of flat impression-surfaces pivoted together
in an endless chain, and corresponding Iin
length to the circumference of the printing-
surfacesand driven positively therewith, and
sultable paper controlling and delivery de-
vices for printing on the web, substantially

as set forth.
22. The combination of a planographic tu- -

bular printing-surface havinganinteriorsup-
port from which it is removable, with a series
of flat impression-surfaces pivoted together
in an endless chain, each corresponding in
length to the circumference of the printing-

~surface and driven positively therewith, and

suitable paper controlling and delivery de-
vices for printing on the web, substantially
as set forth.

23. The combination of a series of plano-
graphic tubular printing-surfaces each hav-

ference of the prmtmﬂ*-surfaces and driven | ing an interior support from which it is re-

70

75

30

Qo

95

100

1cy

ITO

[20

25

139




5

20

30

35

40

45

§o

60

662,861

movable, with a series of flat impression-siir- |

faces pivoted together in an endless chain
and corresponding in length to the circums-
ference of the printing-surfaces and driven
positively therewith, and suitable paper con-
trolling and delivery devices for printing on
the web, substantially as set forth.

24. The combination of a tubular printing-
surface havingan interiorsupport from which
1t 18 removable, with a series of flat impres-
sion-surfaces pivoted together in an endless
chain, each corresponding in length to the
circumference of the printing-surface and
driven positively therewith, suitable paper
controlling and delivery devices for printing
on the web, and suitable paper-cutting de
vices, substantially as set forth. |

26. The combination of a planographic tu-
bular printing-surface having an interiorsup-
port from which it is removable, with a series
of flat impression-surfaces pivoted together
in an endless chain, each corresponding in
length to the eircumference of the printing-
surface and driven positively therewith, suit-
able paper controlling and delivery devices
for printing on the web, and suitable paper-
cutting devices, substantially as set forth.

26. The combination of a series of plano-

graphie tubular printing-surfaces each hav-
ing an interior support from which it is re-
movable, with a seriesof flat impression-sur-
faces pivoted together in an endless chain
and corresponding in length to the circumfer-
ence of the printing-surfacesand driven posi-
tively therewith, suitable paper controlling

and delivery devices for printing on the web,

and suitable paper-cutting devices, substan-
tially as set forth. o

27. 'The combination of a tubular printing-
surface having aninteriorsupport from which
it is removable, and adapted to rotate in a
fixed position during the operation of print-
Ing, with a series of flat impression-surfaces
pivoted together in an endless chain, each
corresponding in length to the circumference
of the printing-surface and driven positively
therewith, substantially as set forth.

28. The combination of a series of tubular

printing-surfaces each havinganinteriorsup-
port from which it is removable, and adapted
to rotate in a fixed position during the opera-
tion of printing, with a series of flat impres-
sion-surfaces pivoted together in an endless
chain, and corresponding in length to the
circumference of the printing-surfaces and
driven positively therewith, substantially as
set forth. |

29. The combination of a planographic tu-
bular printing-surface having an interior sup-
port trom which itis removable, and adapted
to rotate In a fixed position during the opera-
tion of printing, with a series of flat impres-
sion-surfaces pivoted together in an endless
chain, each corresponding in length to the
circumference of the printing-surface and
driven positively therewith, substantially as
set forth. | |

D

50. The combination of a series of plano-
araphie tubular printing-surfaces each hav-
ing an interior support from which it is re-
movable, and adapted torotate in a fixed po-
sition during the operation of printing, with
a series of flat impression-surfaces pivoted
together in an endless chain and correspond-
ing inlength tothe circumference of the print-
ing-surfaces and driven positively therewith,
substantially as set forth.

31. The combination of & tubular printing-
surface havingan interiorsupport from which
1t 1s removable, and adapted to rofate in a
fixed position during the operation of print-
ing, with a series of flat impression-surfaces
pivoted togetherinan endlesschain, each cor-
responding in length to the circumference of
the printing-surface and driven positively
therewith, and suitable papercontrolling and
delivery devices for printingon the web, sub-
stantially as set forth. -

32. T'he combination of a series of tubular
printing-surfaces each having an interior sup-
port from which it is removable, and adapted
to rotate in a fixed position during the opera-
tion of printing, with a series of flat impres-
sion-surfaces pivoted together in an endless
chain, and corresponding in length to the
circumference of the printing-surfaces and
driven positively therewith, and suitable pa-
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percontrolling and delivery devices forprint-

ing on.the web, substautially as set forth.

33. The combination of a planographie tu-
bularprinting-surface havingan interior sup-
port from whieh it is removable, and adapted
to rotate in a fixed position during the opera-
tion of printing, with a series of flat impres-
sion-surfaces pivoted together in an endless
chain, each corresponding in length to the cir-
cumterence of the printing-surfaceand driven
positively therewith, and suitable paper con-
trolling and delivery devices for printing on
the web, substantially as set forth.

34. The combination of a series of plano-

graphie printing-surfaces each having an in-

teriorsupportfrom which it isremovable, and
adapted to rotate in a fixed position during
the operation of printing, with a series of flat
Impression-surfaces pivoted together in an
endless chain and corresponding in. length to
the circumference of the printing-surfaces
and driven positively therewith, and suitable
paper controlling and delivery devices for
printingon the web, substantially asset forth.

35. The combination of a tubular printing-
surface havinganinteriorsupportfrom which
it is removable and adapted to rotate in a
fixed position daring the operation of print-
ing, with a series of flat impression-surfaces
pivoted together in an endless chain, each
corresponding in length to the circumference
of the printing-surface, said chain of impres-
sion-surfaces being driven positively with the
printing-surface and arranged to move in a
straight line under the printing-surface dur-

ing the operation of printing, substantially as
| set forth. | | |
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36. The combination of a series of tubular
printing-surfaces each havingan interior sup-
port from which it is removable and adapted
to rotate in a fixed position during the opera-
tion of printing, with a series of flat impres-
sion-surfaces pivoted together in an endless
chain each corresponding in length to the
circunmference of the printing-surfaces, said
chain of impression-surfaces being driven
positively with the printing-surfaces and ar-
ranged to move in a straight line under the
printing - surfaces duaring the operation of

‘printing, substantially as set forth.

37. The combination of a planographic tu-
bular printing-surface havingan interior sup-
port from which it is removable and adapted
to rotate in a fixed position during the op-
eration of printing, with a series of flat 1m-
pression-surfaces pivoted together in an end-
less chain, each corresponding in length to
the circumference of the printing-surface,
said chainofimpression-surfaces beingdriven
positively with the printing-surface and ar-
ranged to move in a straight line under the
printing - surface during the operation of
printing, substantially as set forth.

38. The combination with a series of plano-
graphic tubular printing-surfaces each hav-
Ing an Interior support from which 1t is re-
movable and adapted to rotate in a fixed po-
sition during the operation of printing, with
a series oi flat impression-sarfaces pivoted
togetherinan endless chain, each correspond-
ing in length to the cirecumference of the
printing-surfaces, said c¢hain of impression-
surfaces being driven positively with the

printing-surfaces and arranged to move in a

straight line under the printing-surfaces dur-

Ing the operation of printing, substantially

as set forth.

39. The combination of a tubular printing-
surface havinganinteriorsupport from which
1t 18 removable and adapted to rotate in
fixed position during the operation of print-
ing, with a series of flat impression-surfaces
pivoted together in an endless chain, each
corresponding in length to the circumference
of the printing-surface, said chain of impres-
sion-surfaces being driven positively with the
printing-surface and arranged to move in a
straight line under the printing-surface dur-
ing the operation of printing, and suitable

paper controlling and delivering devices for

printingon the web, substantiallyassetforth.
- 40. The combination of a series of tubular
printing-surfaces, each having an interior
supportfrom which it is removableand adapt-
ed to rotate in a fixed position daring the op-
eration of printing, with a series of flat im-
pression-surfaces pivoted togetherin an end-
less chain, each corresponding in length to
the circumference of the printing-surfaces,
sald chain of impression-surfaces beingdriven
positively with the printing-surfaces and ar-

ranged to move in a straight line under the

printing - surfaces during the operation of

662,861

delivering devices for printing on the web,
substantially as set forth.

41. The combination of a planographic tu-
bularprinting-surface having an interior sup-
port from which 1t 1s removabie and adapted
to rotate in a fixed position during the oper-
ation of printing, with aseries of flat impres-
sion-surfaces pivoted together in an endless
chaln, each corresponding in length to the
circumierence of the printing - surface, said
chain of impression-surfaces being driven pos-
itively with the printing-surface and arranged
to move in a straight line under the printing-
surface during the operation of printing, and
suitable paper controlling and delivering de-
vices for printing on the web, substantially
as set forth.

42. T'he combination of a series of plano-
graphic tubular printing-surfaces, each hav-
Ing an interior support from which it is re-
movable and adapted to rotate in a fixed po-
sition during the operation of printing, with
a series of flat 1mpression-surfaces pivoted
togetherin an endless chain, each correspond-
ing 1n ‘length to the circumference of the
printing-surfaces, said chain of impression-
surfaces being driven positively with the
printing-surfaces and arranged to move in a
straight line under the printing-surfaces dur-
ing the operation of printing, and suitable
paper controlling and delivering devices for
printing on the web, substantially asset forth.

43. T'he combination of a tubular printing-
surface havingan interior supportfrom which
it 1s removable and adapted to rotate i1n a
fixed position during the operation of print-
ing, with a series of flat impression-surfaces
pivoted together in an endless chain, each
corresponding in length to the circumfierence

of the printing-surface, said chain of impres-

sion-surfaces being driven positively with
the printing-surface and arranged to move
in a straight line under the printing-surface
during the operation of printing, and suilt-
able paper controlling and delivering devices
for printing on the web, and suitable paper-
cutting devices, substantially as set forth.
44, The combination of a series of tubular

- printing-surfaces,each having an interiorsup-

port from which it 1s removable and adapt-
ed torotate in a fixed position during the op-
eration of printing, with a series of flat im-
pression-surfaces pivoted together in an end-
less ¢hain, each corresponding in length to
the circumference of the printing-surfaces,
said chainof impression-surfaces beingdriven
positively with the printing-surfaces and ar-
ranged to move in a straight line under the
printing - surfaces during the operation of
printing, and suitable paper controlling and
delivering devices for printing on the web,
and suitable paper-cutting devices, substan-
tially as set forth.

45. The combination of a planographic tu-
bular printing-surface having an interior sup-
port from which it is removable and adapted

printing, ana suitable paper controlling and i to rotate in a fixed position daring the opera-
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tion of printing,
sion-surfaces pivoted together in an endless
chain, each corresponding in length to the cir-
cumference of the printing-surface,said chain
of impression-surfacesbeingdriven positively

with the printing -surface and atmnﬁ'ed to

move 1n g straight line under the printing-
surface during the operation of printing, and

sultable paper controlling and de]wermn‘ de-

vices for printing on the web, and smmble

paper - ¢utiing ﬂevmes subqtantlally as set

forth.

- 46. T'he combination of a series of plano-
graphic tubular printing-surfaces, each hav-
ing an interior support from which it is re-
movable and adapted to rotate in a fixed po-
sition during the operation of printing, with
a series of flat impression-surfaces pivoted
togetherin an endless chain,each correspond-
1inginlength to thecirecumferenceof the print-
ing-surfaces, said chain of impression-sur-

faces being driven positively with the print-
Ing - surfaces and

arranged to move in a
straight line under the printing-surfaces dur-
ing the operation of -printing, and suitable
paper controlling and delivering devices for
printing on the web, and suitable paper-cut-
‘rinw devices, substantially as set forth.

The combination with a series of con-
tn.xuou% cylindrical printing-surfaces, of a
series of flat impression - surfaces connected
together in an endless chain, and means for
simultaneously separating the printing-sur-
faces from the 1mp1*essmn-surfdees, substan-
tially as deseribed.

438. The ecombination with a series of con-

tinuous ecylindrical planographie printing-

surfaces, of a series of flat impression-sur-
faces connected together in an endless chain,
and means for simultaneously separating the
printing - sarfaces from the impression-sar-
faces, substantially as described.

19. The combination with a series of con-
tinuous cylindrieal printing-surfaces, of a
series of flat impression-suriaces connected
together in an endless chain, means for si-
:nulta,neouslf separating the printing
faces from the impression-surfaces, and suit-
able paper controlling and delivering devices
for printing on the web, substanmally as set
forth. :

50.
tinuous cylindrical planographic printing-
surtfaces,of aseriesof flat impression-surfaces
connected togetherin an endless chain, means
for simultaneously separating the printing-
surfaces from the impression-surfaces, and
sultable paper controlling and delivering de-
vices for printing on the web, substantially
as set forth. -

51. T'he combination with a series of con-

tinuous cylindrieal printing-surfaces, of a se-

ries of flat impression-surfaces connected to-
gether in an endless chain, a series of ink-
ing mechanisms, one for each printing-sur-
face, means forsimultaneouslyseparating the
printing -surfaces from the impression-sur-

with a series of flat impres- |

-s3ur-

The combination with a series of con-

faces, and means for simultaneously separat-
ing the inking mechanisms from the printing-
surfaces, substantially as described.

Tue combination with a series of con-

tinuous eylindrical printing-surfaces, of a se-

ries of flat impression-surfaces connected to-
gether in an endless chain, a series of ink-
ing mechanisms, one for each printing-sur-
face, means forsimultaneously separating the
printing -surfaces from the impression-sur-
taces, meauns for simultaneonsly separating
theinking mechanisms from the printing-sur-

faces, and suitable paper controlling and de-

livering devices for printing on the web, sub-
stantially as described.

53. The combination with a series of con-

tinuous cylindrical planographic printing-

surfaces, of a series of flat impression-sur-
faces connected togetherin an endless chain,
a series of inking and damping mechanisms,
one for each printing-surface, means for si-
multaneously separating the printing-sur-
faces from the impression-surfaces,and means
forsimultaneously separating theinking and
damping mechanisms from the printing-sur-
faces, substantially as set forth. |

54. The combination with a series of con-

tinuous cylindrical planographic printing-
surfaces, of a series of flat impression-sur-

faces connected togetherin an endless chain,

a series of inking and damping mechanisms,

one for each printing-surface, means for si-

miltaneously separating the printing-sur-
faces from the impression-surfaces, means
for simultaneously separating the inking and
damping mechanisms from the printing-suar-
faces, and suitable paper controlling and de-
livering devices for printing on the web, sub-

stantially as described.

59. Thecombinationof a circumferentially-
continuous curved printing-surface with a se-
ries of fiat impression-surfaces connected to-
getherin an endlessseries,each corresponding
in length to the circumference of the printing-
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surface and driven poeibwely therewith, sub- |

stantially as described.

56, The combination of a series of circumn-
ferentially - continuous curved printing-sur-
Tfaces with a seriesof flat impression-surfaces
connected together in an endless series, each
corresponding in length to the circumference
of the printing-surfacesand driven positively
therewith, substantially as described.

a7. The combination of a circumferentially-

continuous curved planographiec printing-
surface with a series of flat impression-sur-
faces connected togetherinan endless series,
each correspondinginlength to the cireumfer-
ence of the printing-surface and driven posi-
tively therewith, substantially as described.
In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.
EDWARD HET'L,
Witnesses:
GEO. W. MILLS, J r.,
EDWIN SEGER,
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