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UnrtEp STATES PATENT

L ) FFICE.,

EDWARD HETT,

OF NEW YORK,

N. Y.

"~ PRINTING-PRESS.

SPECIFICATION forming pa,rt of Letters Pa,tent No 637 608 dated November 21 1899

ﬂpplleamon ﬁled March 13,1899, Serial No. 708, 837. WNo mudel)

1o wil whm?@ it may concern:

Beit known that I, EDWARD HETT, of Ne.w:

York, (New Dorp,) in the county o_f Rich-
mond and State of New York, have invented
a new and useful Improvement in Printing-

Presses, of which the following is .a spemﬁea—_
tion.

My mventlon relates to prlntm -presses.

It has for its object to provide new and im-

proved impression-surfaces mounted upon a
polygonal drum, which impression-surfaces
may or may .not, as desired, be continuous
also, to provide means for
moving one or more curved printing-surfaces
radially inward or outward to keep such print-
ing surface or surfaces 1n constant rolling
conta,et with the impression-sur faces during

the printing opelatlon and to maintain at all
times during such operation the same rela-

tive contact and pressure between the print-

ing surface or surfaces and the impression-

surfaces; also, to provide improved means for
removing or 1eplaemﬂ' the printing-surfaces;
also, improved means for reﬂ'ulatmw the pres-

sure between the printing su 1'face or surfaces

and the impression-surfaces, and also to pro-

vide improved means, preferably automatic

in operation, for gripping the paper and hold-
ing it upon the impression-surfacesand upon
the delivery-cylinderand for releasingitfrom

said surfaces and said cylinder. |
It consists in the improved devices helem -
shown and deseribed. |

In my improved device I use in combma-
tion with a curved printing ._s,uifa_ce or sur-
faces of any suitable character, preferably a
continuous inflexible tubular printing sur-
face or surfaces each having an interior sup-

- port, from which i, is removable, a series of

40

flat impression-surfaces connected and sup-

- ported in a series upon and forming the pe-
- riphery of a polygonal drum, each impres-

.

sion-surface corresponding to the printing-
surface and driven positively therewith, and
I also employ suitable mechanism to move

the printing-surface radially inward and out-

ward in order to maintain a constant rolling
contact with the impression-surfaces during
the printing operation and to maintain the
same relatwe contact and pressure between
the said surfacesat all times durmﬂ' such op-
eration.

1

tary sheet-press.

In the dr&wings I have shown my invention

-as embodied in a ‘multicolor lithographie ro-
My invention, however, i8 55

not, limited to use in such a press, as itis ob—
vious that it can be used in other presses

such, for example, as typowraphle plesses or

presses printing upon a web.

In the drawings accompanying ‘this’ speci-
fication and formmﬂ‘ part hereof, and in which
similar reference eharaetets a,nd figures rep-

6o

resent corresponding parts, I haveshown and

will now proceed to describe the prefemed
form of my improved devices.

Figure lis a side elevation of a rotar y sheet
llthowraphw press embodying my invention.
Fig. 2 1s a vertical cross-section through the
middle of the same, taken on the line A A of
Fig. 3, as shown by the arrow. Fig. 3 is a

vertical longitudinal section taken onthe line

B B of Fig. 1. TIig. 4 is a side elevation of
one of the movable carriages carrying a print-
ing-cylinder with connecbm parts, certain
parts of the framework and othei meehamsm
of the press being broken away. Fig. 51is a
view of the parts “shown in Kig. 4 vie'wed as
shown by thearrow. TFig.6 1savertlea,1 CToSs-
section through a part of the drum-and de-
livery- eylmder to show the valves of the suc-
tion devices and their operating-cams. Fig.

7 1s a vertical longitudinal section throuﬂ*h
| partsofthe drum zmd delivery- cyhndel,show-
ing parts of the tubes connecting with the

exhaust device and the means for operating
the valve and the air-passages connecting
with the delivery-cylinder. Fig. 8 1s a de-—
tail of one of the cams for 0peratmﬂ' one of
the valves on the drum.
tal section on the line C C of E‘ig.-ri:, viewed as
shown by the arrow 9. Figs, 10 and 11 are
views of a portion of a tubular printing-sur-
face and its internal support such as I pre-
fer to use. Fig. 12 is a detailed view of the
roller for lockmo‘ the movable ca,umﬂ*e 130 the
cam-track. - -

Referring to the embodiment of my inven-

tion shown in the drawings, 1 is the frame-
'work of the press, 2 the feeding-table, and 3

the impression drum. The periphery of this
drum is polygonal in shape and is composed
of a series of flat impression-surfaces pref-
erably rigidly connected together in an end-
less series and supported and connected so

70
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Fig. 9 1s a horizon-
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- as to form the perlphery of the polygonal |
~drum.

‘surfaces I use one or more curved printing-.
These surfaces are preferably cir-

pee

. 20

30

therewith by

prefembly connected with the drwmo- meoh-; ‘any suitable manner.

| frame is a rack 42, with which meshes a frem- .
| wheel 43, carried by a shaft 44, mounted in
'bearmﬂ's in movable carriage 11 and having

X A

In connection with the 1mpresemn-

surfaces.
cumferentially-continuous curved printing-

-~ surfaces developed from a owoumfereutlally-'_
©~  continuous curved planographw surface to |
~ which the design has been transferred i in the
'_hthographlo or any suitable manner.
shown in the drawings, they consist of prmt--l
ing-cylinders 4 4, composed of tubular print-
ing-surfaces hzwmg an interior support from

which the tubular printing-surface is remov-

able. The construction of the preferred form
of my prlnmnw-surfaoes is shown in detail in |
Figs. 10 and 11, in which the pnnmnﬂ'—tube is’

composed of a hollow tube 5 of copper, cast
or prepared in any suitable manner, with an

ThlS 1n-

shaft 10 of the printing-eylinder.

anism of the press itself.
As it is necessary at all- times durmg the

printing operation to keep the printing sur-

 face or surfaces in continuous rolling contact

33

- orroller secured to the movable carriage en- |
. gaging with a cam-track secured to the druom |
45
- asto maintain such relative contact and pres- |
© sure between the prmtmw—surfaoe and the |
',1mprese1o11 surtaces.
~ shown in detail in Figs. 4 and 5.

~ inward and outward upon guides12,secured |
~ to the framework 1 of the press.

- with the 1mpre881ou-eurfaoes and to maintain

at such times the same relative contact and

N Pl‘lﬂtlll“'-cyllnder and itsinking and. dampin 2 |
‘devices upon-a movablecarr 1a,ﬂ'e the carriage |

and revolving therewith and constructed S0

movable carriage, adapted to slide radially

- track secured to the drum and having a po-

55

lygonal shape to correspond with the polygo-_ :
nal impression-surfaces of 'the drum and con- |
structed so that the guide or roller will cause |
the same relative contaot and pressure to be

maintained between the printing-surfaces

and the impression-surfaces throughout the
‘entire revolution of the drum.

‘accomplish this,; it is necessary to cause each | in suitable bearing-boxes 28, supported upon

Ea,oh arm 29 has two cylindrical

In order to

- side of the poly onal cam-track and the eor- |
B respondmﬂ' impression - surface of the ‘im-
- pression-drum: to slightly and continuously
‘recede from each other toward the middle of secur ed tomovablecarriage11.
‘each side of the cam-track and the impres- |

: slon-surfa,oe and to sllghtlv and: contmuouely |

---drawm gs.
“As |

Each im- |

pressmn-surfa,oe corresponds to the printing- | inking-rollers and mkmﬂ' devices 20.

~ surface and is adapted to be driven positively |

suitable driving mechanism [ be moved into or ount. of operatlve posumn in

Upon each inking-

T'his oonetruotlon 1S

13 isacam-

an arm 29.°

s _637655_} .

epproaoh eaoh other toward each end of the

‘side of the cam-track and impression-surface.

This I preferably accomplish by making each

| side of the polygonal cam-track slightly and
-eontinuously curved, with the middle of each

side slightly nearer the axis of the drum than
are the ends of each side, as shown in the
-14-is a guide or roller mounted in

an arm 15 secured at one end to movable
-carriage 11 by screw 16 and having a forked
end 17 adapted to engage a screw r18 and to
| be. looked thereon by nut 19. By these means
‘roller 14 can be inserted in the groove of cam-
| track 13 and be locked therein, thus securing
‘the movable carriage to the cam- track a,nd

7o
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causing the movable carriage to be moved -

{ outward and inward as the cam-track re-

volves with the rotatlon of the drum. The

outer layer of zinc 6, placed thereon in any" ‘surface ‘of the printing-cylinder is-thus al-

suitable manner, prefe1 ably by eleotrolyele | ways kept in rolling contact with the i lmpres-

The tube has at each end ribs 7, which are | sion-surfaces dmmg the printing operation,
- adapted to take into grooves 8 in the sides |

of an interior support or mandrel 9.
~ terior support isadapted to be fitted upon the.

‘and the contact . and pressure between the
| _surfaee of the prmtmn*-oyhnder and the im-
| pression-surfaces are always kept the same.
The movable carriage also carries the usual

- The
inking-frame carrying the inking-rollers can

-at its e11d a worm-wheel 4:5 whloh meshes
I with a worm 46 upon shaft 48

| has at one end a hand-wheel 49,
pressure between the surfaces, I mount each |

This shaft

its: other end, which meshes with a.

ing a similar gear-wheel 43 meshing with a

outward in guides in the framework of the 7._51m1lar rack 4% on the oorrespondmn' inking-
press’ and being controlled in this outward- |

- and-inward movement by means of a. guide | by turning hand-wheel 49 one way orthe other

the oper ator can raise or -lower the inking-
| frames on both sides of the press.
‘able carriage also carries suitable damping-
‘rollers and damping mechanism 21,

frame upon the other side of the press.: Thue

The mov-

These

are mounted upon a frame 22, which slides

“horizontally in guides 23 of bracket 24, the
11 is the'|

latter secured to the movable carriage 11 A

screw 25, passing through the standard and
h&Vlng a hand-wheel 26 is fastened at its in-
ner end 27 to frame 22.

- By turning hand-

wheel 26 the damping - fremes are moved

away from or toward the prmtmﬂ'-surfa,oe
Where the printing-surfaceisahollow tube

-_ 'havmfr an interior support, from which it is
g'removable I provide the following means for
removing it from its interior SUpport or for
‘placing it upon such support: The ends of |

1 shaft 10of the printing-cylinder are mounted

‘openings, screw-threaded on their interiors,
“through which pass SCrow- threa,ded shafts 30
~Arm 29, Wlt»h'
its serew-threaded openings, acts as an end _
Rotatlon 1s 1mparted to these-

to sha.fts 30

90
95

| gete

‘Shaft 48
ruans across the press and has a wmm 46 at

similar |
- worm-wheel 45 on shaft 44, the latter carry-
~ being adapted to move mdmlly inward and_-'

40
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- 37ontheend of one of theshafts 30.

10

657,608 - ' B g

shafts at will by means of a hand-wheel 31 on | and held upon the | delivery-eyliuder during

a shaft 32, which runs aeross the press and
which carries at each side of the pressa worm

33, meshing with a worm-wheel 84 on a short

shaft 35. FEach shaft 35 hasat its end a bev-
eled wheel 36, meshing with beveled wheel
" Through
gear-wheels 38, 39, and 40 similar rotation in

the same direction is imparted to the other

screw-shaft 30. Thus by turning hand-wheel
31 one way or the other the bearing-boxes 28

 at each side of the press are moved radially

20

25

30

" now be removed or be placed upon shaft 10

35
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printing-cylinderand eitherraisingit up from
the impression-surfaces or lowering it down
upon them. By means of a set-screw 41 at
each side of the press passing through part
of the framework of movable carriage 11 and
adapted to bear upon the said bearing-boxes

the pressure between the printing-surface and

the impression -surfaces can be regulated.
When it is desired to remove a printing-tube

from its interior support or shaft or ‘place 1t

upon the same, it is necessary, in the con-
struction of the parts shownin the drawings,
first to raise the movable carriage away from
the impression-surfaces. Then hand-wheel
31 is turned in such a direction as to lower
the bearing-boxes 28, so that the upper part

of the printing-tube will clear the parts 50 of

the movablecarriage. Theprinting-tubecan
or its internal support. Before movable car-
riage 11 is moved outward it is of course nec-
essary to unlock roller 14 and swing 1t out-
ward from contact with cam-track 13.

The press shown in the drawingsis a rotary

~ sheet-press of any suitable mechanism and

40

5C

55

may be employed for supplying and control-
ling and delivering paper in sheets. I pre-
fer, however, to use pneumatic devices for
oripping and for holding the sheets upon the
impression-surfaces during the printing op-
eration and for grippingand holding the sheet
upon the delivery-cylinder during a part of
its rotation for the purpose of delivering the
sheets, and I prefer to make these devices

automatic in operation and actuated by the

driving mechanism of the press as the print-
ing operation proceeds.
drawings, these pneumatic gripping devices
are applied to holding sheets upon the im-

pression -surfaces or the delivery-cylinder..

My invention in this feature is not limited,
however, to sheet-presses, as it may be em-
ployed with suitable and obvious modifica-
tions to presses in which the printingisdone
upon a web.

~The sheets are fed into the press from feed-
board 2, are seized and held in place upon the
impression-surfaces during the printing op-
eration by the pneumatic gripping devices
presently to be deseribed, which are auto-

matic in their operation, and are automatic-

ally released when the sheets reach the de-

livery-cylinder 51. The sheets are then seized |

I will now proceed to describe
- these devices as shown in the drawings.
- 6o

3

As shown in the |

ings, they consists of a line of holes.

part of its rotation by pneumatic gripping

devices, presently to be deseribed, which are
preferably automaticin operation, and when
the sheets have reached the proper point for
discharge they are released from the deliv-
ery-cylinderautomatically and aré discharged
from the press upon endless delivery-tapes 52,
which pass around the delivery eylinder and
roller 53 and upon delivery-tapes 54, to which
they pass from endless tapes 52.
impression-surface 1 provide at suitable dis-
tances a set of openings 55. These sets of
openings may be made through the 1mpres-
sion-surfaces or at their junction or may be
in any suitable way connected with each im-

pression-surface and the openings may be of

As shown in the draw-
Each
set of openings is connected by alr-passages
with an exhaust device 56. As shown, these
air-passages consist of short pipes 57, one for
each hole, running to a common pipe 53, the
latter being connected by a radial alr-pas-
sage 59 with a common air-chamber 60,within
or connected to the shaft 61 of the impres-
sion-drum.
low, as at 62, the hollow space 62 extending

any desired form.

One-half of shaft 61 is made hol-

70

75

Upon each.

90

95

from substantially the center of the shaft to

one end. - Atthe centerof the shaft openings
63 connect hollow part 62 of the shaft with a
common air-chamber 60. At its outer end
shaft 62 is connected by an air-tight joint or

stuffing-box 64 of any suitable coustruction:

with an air-pipe 65, which leads to exhaust
device 56. This exhaust device may be of
any suitable construction and may be oper-
ated by any suitable means. Asshown, it 1s
driven by belt 66, running over pulley 67 on
the main driving-shatt 68 of the press. 'L'his

‘main driving-shaft may be driven in any

suitable way, as by a belt, (not shown,) from

any suitable source of power running over

pulley 69. The details of construction of the

I00

105

ITO

exhaust device are not shown, as they form -

no part of the present invention and will not
be further described.  As asheet is fed into
the press one edge of the sheet lies over the
line of openings 55 of one of the impression-
surfaces, and at this junecture the air is ex-

hausted or partially exhausted through said

openings 55 and the air-passages connecting
them with the exhaust device. The edge of

115

120

the sheet is thus firmly pressed down against

the impression-surface and is firmly held in

that position during the entire printing op-

eration and until the edge of the sheet has
reached the delivery-cylinder,where the sheet
is released in the manner presently to be de-
seribed. -

The operation of exhausting the air to hold
the sheet upon the impression-surface and of
releasing the sheet is preferably done auto-

125

130

matically by the following means: In each

radial air-passage 59 is a valve 70, which 1s

‘adapted to occupy either one of two positions,

in one of which the openings connected with




| smd radial alr-pdssaﬂ‘e are eonneeted Wlth the | the a,bmosphere and. shuttmg off connection

10

. shown in Fig. 6.

| 20
-~ closed.

30

-exhaust device and the connection with the
atmosphere is shut off and.in the other posi-

- tion the connection with the exhaust device
is closed and the openings are connected with
| To accomplish this, I make
valve 70 with a valve-face on each side.
 radial air-passage 59 is a valve-seat 71 for
~one face of valve 70, and in a short pipe 72,
connecting with radml alr-passage 59, is af'

the atm osphere

valve- sea,t 73 for the other face of valve 70 as

stltutmn' a handle for-the valve.

s ready for delivery to the delivery-cylinder,

35
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45

- and so that the connection with the exhaust
device will be renewed and that with the at-
: _'mOSphere shut off in time for the line of open- |
‘ings to seize and grip a sheet as the line of |
openings reaches the point whele sheets aref
fed into the press. | |
When a sheet reaches the dehvery-cyhn-f

~ der, it is automatically released, as above set
jforth and is immediately r1pped by pneu- |

'-matle grippers connected mth the delivery-

: lwery-cyllnder itself and air-pipe 82, leading

- pipe 82.

- livery- cylmder 51.

vice.

- to air-pipe 65, and thence to the exhdust de-—_
- An- alr-twht stuffing-box 83 connects |
“hollow-shaft 81 ot the dehvery cyhnder with |
A valve 84 is placed in pipe 82 at |
- This valve is similarin

~construction to valve 70 and is mmﬂarly pro-
‘vided with two valve-seats, onein pipe 82 and
the otherin short pipe 85, eonneetmg with the |
atmosphere, also with g ha,ndle consisting of
- shaft 86, having two arms 87 and. 88, the Tat- |
" terhavin gaspring 89,connected to the frame-
‘work of the press.

any suitable point.

hne of openmﬂ‘s in the dehvery—cylmder Wlth

Valve 70 is mounted upon-|
~a shaft 74. ThlS shaft has anarm 75 and an

~arm 76, the said shaft and its two arms con-
A spring:
77 is eonnected with arm 71, so as normally‘f'__
- to hold valve 70 against Valve seat 73, thus-

normally keepmﬂ' the connection between the
line of openings and the exhaust device open
and keeping the opening to the atmosphere
73 is a cam which is pla,ced upon the

~ framework of the press, and it is'so arranged
~_that at the proper time arm 75 of the handle |
of the valve is adapted to strike and rlde]-
up on the cam, thus throwing valve 70 into
1ts other posatlon closmn* the connectlon with
. the exhaust dewee and opening that to the |

- atmosphere, thus releasing the sheet. This
-cam is so placed that the eonneetlon w1th the
exhaust device will be shut off and that with
the atmosphele opened after the

~ operation has been completed and the sheet:

Arm 87 carries a roller 90"
. at its end, which is adapted to make contact |

~with a cam 91, secured to the shaftof the de- |
~Valve 84 is constructed |
- sothat normally it w111 rest against the valve- .
seat in plpe 82, thus normally connecting the |

In !

printing |

‘cylinder. .These consist of a similar line of
openings 79 in. the surface of the delivery- |
cylinder. These openings are connected b

_-Wlth the exhaust device.
‘in such a position upon the shaft of the de-
| 'hvery-cyhnder that just asthe edge of a sheet
is released from an 1mpressmn-surface and as-

the edge of the sheet comes over the line of

Cam 91:is placed -

openings 79 in the surface of the delivery-cyl:

inderthe cam and handle of valveé 84 will en-
gage with each other, thus shifting the valve

into its other pomtwn and connecbmg the said
‘line of openings with the exhaust device and
-shuttmg off their connection with the atmos-
The sheet will then be gripped and

phere.
held upon the delivery- cylmder during part
of its rotation and until cam 91 passes from

under roller 90, when valve 84 will be thrown
into its other poswmn and the sheet will be
‘released from the delivery-cylinder and will
pass down and over the delivery-tapes.
devices for gripping and holding the sheet
first upon the 1mpressmn-surface and then
uponthe delwery-cyhnder are thus autom&tlc E
in operati'on S -
Motionis im parted to the 1mpresswn-drum
by means of gear-wheel 92, mounted upon
shaft 68 and meshing with: Gre::-llr wheel 93 upon

My

80

9o

the shaft of the impression-dram.. Motion is |

imparted from the drum to the prmtmg-cyl—-
inder through gear or rack 94, mounted on

shaft of the prmtmn' cylmder Motion isim-

‘parted to the delivery-cylinder by any suit-
| able gearing (not shown) driven by the im-
pression-drum at such a rate as to make the
surface speed of the delwery cylinder the

same as that of the impression-drum. The
other parts of my improved. devices may be

driven in any suitable manner, and as these
| form no part of my present uwentlon they are

not shown in. detall and wﬂl not be further

| descl ibed.

Many: modlﬁcatlons may be made in  the de-

‘vices shown in the drawings herein without
departmﬂ from my mventlon
sion-surfacesmay beincreaseéd or diminished, -
y | one or more printing-surfaces may be used
air-passages 80 and 81, connected with the de- ‘as'desired, and many other changeg may be
,made t,herem wwhout departmﬂ from my in-

- Venmon

The impres-

What I cialm as new cmd desu'e to secure
by Letters Patent, is— -
1. The combmatlon of a cir cumferentmlly

Gontmuous curved printing-surface devel-
| oped from a ecircumferentially - continuous
‘curved planographic surface to which the de-

sign has been transferred in the llthOD'raph1c

or any suitable manner, with a series of im-
._ _;__-pressmn-surfaees uﬂ'ldly connected together
| in-an endless series and. supported a,nd cOon-
_'-nected as the periphery of a polygonal drum, .

each i lmpression-surface corresponding to the

g5

the drum and gear-wheel 95, mounted on the

100

105 |

I10

115

I20

125

printing-surface and driven positively there-

-with, and suitable - driving mechanism and
_smtable mechanism to move the printing-sur-
face in and out, whereby the printing-surface
;.--prmts by contmuous rollmﬂ' contaet upon the

130
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series of impression-surfaces, substantially as

‘described.

2. The'combination"of a curved plano-

~graphic-printing surface, with a series of 1m-

pression-surfaces connected and supported in
a series as the periphery of a polygonal drum,

each impression-surface corresponding to the

printing-surface and driven positively there-
with, suitable driving mechanism and suit-

able mechanism to move the printing-surface
in and out, whereby the printing-surface.

prints by continuous rolling contact upon the
seriesof impression-surfaces, substantially as
set forth. | | |

3. The combination of a series of curved
planographic-printing surfaces, with a series
of impression-surfaces connected and sup-

ported in a series as the periphery of a po-

lygonal drum, each impression-surface corre-
sponding to the printing-surfaces and driven
positively therewith, suitable driving mech-
anism and suitable mechanism to move the

printing-surfaces in and out, whereby the se-.
ries of printing-surfaces print by continuous:

rolling contact upon the series of impression-
surfaces, substantially as set forth. o

4. The combination of a series of curved
planographic-printing surfaces, with a series
of impression-surfaces connected and sup-
ported in a series as the periphery of a po-
lygonal-drum, each impression-surface corre-
sponding to the printing-surfaces and driven
positively therewith, suitable driving mech-
anism and suitable mechanism to move the
printing-surface in and out, whereby the se-
ries of printing-surfaces print by continuous
rolling contact upon the series of impression-
surfaces, and suitable mechanism for supply-
ing and controlling and delivering paper in
the sheet, substantially as set forth.

5. The combination of a tubular prinfing-
surfacehavingan interiorsupport from which
it is removable, with a series of impression-
surfaces connected and supported in a series
asthe peripheryof a polygonaldrum, each im-
pression-surface corresponding to the print-
ing-surface and driven positively therewith,
suitable driving mechanism and suitable
mechanism to move the printing-surface in
and out; whereby the printing-surface prints
by continuous rolling contact upon the series
of impression-surfaces, substantially as set
forth. B

G. The combination of a series- of tubular

printing - surfaces, each having an interior
support from which it is removable, with a
series of impression-surfaces connected and
supported in a series as the periphery of a
polygonal drum, each impression-surface cor-
responding to the printing-surfaces and
driven positively therewith, suitable driving
mechanism and suitable mechanism to move
the printing-surfaces in and out, whereby the
series of printing-surfaces print by continu-

ous rolling econtact upon the series of impres-

sion-surfaces, substantially as set forth.

7. The combination of a tubular printing-

| surfacehaving aninterior support from which

it is removable, with a series of 1mpression-
surfaces connected and supported in a series
as the periphery of a polygonal drum, each
impression - surface corresponding to the
printing-surface and driven positively there-

with, suitable driving mechanism and suit-

able mechanism to move the printing-surface
in and out, whereby the printing-surface
prints by continuous rolling contact upon the

mechanism for supplying and contrelling and
delivering paper in the sheet, substantially

as set forth.

8. The combination of a series of tubular

printing -surfaces having interior supports

from which they are removable, with a series

of impression-surfaces connected and sup-

ported in a series as a periphery of a polyg-
onal drum, each impression-surface corre-

sponding to the printing-surfaces and driven
positively therewith, suitable driving mech-

anism and suitable mechanism to move the

printing-surfaces in and out, whereby the

series of printing-surfaces print by continu-

ous rolling contact upon the series of impres-

sion-surfaces, and suitable mechanism for
supplying and controlling and delivering pa-
per in the sheet, substantially as set forth.
9. The combination of a tubular plano-
graphic-printing surface having an -interior
support from which it is removable, with a se-
ries of impression-surfaces connected and sup-
ported in aseries as the periphery of a polyg-

70

75

series of impression-surfaces, and suitable -

20

o

95

"ICO

onal drum, each impression-surface corre-

sponding to the printing-surfaces and driven
positively therewith, suitable driving mech-
anism and suitable mechanism to move the
printing -surface in and out, whereby the
printing-surface prints by continuous rolling
contact upon the series of impression-sur-
faces, substantially as set forth.

10. The combination of a series of tubular
planographie-printing surfaces having inte-
rior supports from which they are removable,

-withaseriesof impression-surfaces connected.

and supported in a series as the periphery of
a polygonal drum, each impression-surface

105

I1C

I15

corresponding to the printing-surfaces and

driven positively therewith, suitable driving
mechanism and suitable mechanism to move
the printing-surfaces in and out, whereby the
series of printing-surfaces print by continu-
ous rolling contact upon the series of impres-
sion-surfaces, substantially as set forth.

11. The combination of a series of tubular
planographic surfaces having interior sup-

ports from which they are removable, with a

series of impression-surfaces connected and
supported in a series as the periphery of a
polygonal drum, each impression-surtace cor-
responding to .the printing - surfaces and
driven positively therewith, suitable driving
mechanism and suitable mechanism to move
the printing-surfaces in and out, whereby
the series of printing-surfaces print by con-
tinuous rolling contact upon the series of im-

120
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I30




10

'-.prmtmﬂ'-surfaee developed from a curved

planographic surface to which the design has

been-transferred in the lithographie or any
. “suitable manner, and having an interiorsup-.

‘port from which 1t is 1emovable with a se--
ries of 1mpresswn -surfaces eonneeted and-
-supported in a series as the perlphery of a
polygonal drum, each impression-surface cor-
respouding to ‘the printing - surface and
driven pesnwely therewith, suitable driving

mechanism and suitable meehamsm to move

“the printing-surface in and out, whereby the.
-prmtmn'-surfa,ee prints by rollmg eontaet'f
upon the series of 1mpressmn-surfaees sub-'f

stantially as set forth.

20

30

35

40

- an interior- support from which it is TEmov-.
able, with a series of i impr ession-surfaces con-
nected and supported in a series as the pe-
r1phery of a polygonal drum, each impres--
- sion-surface corresponding to the prmtmg- |
surfaceand driven positively therewith, suit-
| :a,ble driving mechanism and suitable meeh-.
prmtmﬂ'-surface in and’
out whereby the series of printing- surfaces |
print by rolling contact upon the series of:
- 1mpression-surfaces, and suitable mechanism
_for supplylnﬂ' and eentrolhntr and delivering |

- anism to move the
50

-13. The combination of a series of eurved_'
mﬂemble printing-surfaces, each developed |
from a curved pl&nowraphle surface to which -
-the design has been transferred in the litho-
graphic or any suitable manner, and having
an interior support from which it is remov-
‘able, with a'seriesof 1mpreee1on-su rfaces con-
neeted and supported in a series-as the pe-
- riphery of a polygonal drum, each impres-
- sion-surface corresponding to the printing-
surfaces and driven positively therewith,
suitable driving mechanism
- .mechanism to move

and smtable

gra,phle or any suitable manner, and having

- ‘paper in the sheet, substantmlly as set forth,

55

able, with a seriesof 1mpreesmn -surfaces con-
as the pe-
riphery of a polygonal drum, each 1mp1es-f'
~sion-surface corresponding to the printing-
surface and driven positively therewith, suit-
able driving mechanism and suitable mech-

15. The eombmatwn of a curved-

an interior suppmt from which it is Temov-

nected and supported in a series a

amem to meve the prmtmﬂ'-surfaee in and

T

‘the plmtmn‘-surfaee in-
- ~and out, whereby the series of pr 1nt1ng-sur-;...
faces prmt by rolhno' contact upon the series
| of 1mpreesmn—surfaees, eubstantlally as set‘-

- . forth. -

14, The eombmatlon of a series of eurved_
-_1nﬂemble printing-surfaces, each developed
from a curved planographic surface to which |
the design has been transferred in the litho-

plano--
graphicinflexible printing-surface developed |
- from a curved planowranhle surface towhich. |
the design has been transferred in the litho-
~graphic or any suitable manner, and having

. ."63'7,?608:'-1 o

'pressmn surfaces, and sult&ble mechanism | out, wheleby the prmtmﬂ'-sulfaee prlnts by
for supplying and controlling and delivering
pa,per in the sheet, substantially as set forth ~

'12. The: eombmatmn of acurved inflexible |

rollmg contact upon the series of im pressmn-

-surfaces, substantially as set forth. -

70

- 16, The eombma,tlen of a series of eurved 1

-plam)ﬂ'raphle inflexible printing - surfaces,
ceach developed from a curved p]auowmphu,
surface to-which the design has been trans-
ferredin thelithographicor any suitable man-
‘ner, and having an interior- support from
:whleh it is removable, with a series of im-
_*pressmn -surfaces connected and supported
‘in & series as. the periphery of a polygonal
«drum,each im pression-surface corresponding
to the printing-surface and driven positively
‘therewith, suitable .driving mechanism and
‘suitable mechanism to move the prlntmn'-sur-
faces in and out, whereby the series of print-
Aing-surfaces prmt, by rolling contact upon the

series of i 1mp1 esemn-s ur faees su bstdnually as
set forth.

17. The eombmatwn ef a eerles of eurved

_--planowraphle inflexible printing - surfaces,

each~developed from a curved planen‘ra,phle
surface to which the design has been trans-

ferred.in thelithographic or any suitableman-
‘ner, and ha,vmcr an interior support from
which it is removeble with a series of im-
_;pressmn surfaces eonneeted and supported
in a -series as the perlphelv of a polygonal
drum, each impression-surface corresponding
to the printing-surface and driven positively
‘therewith, suitable driving mechanism and
suitable meeha,msm to move the printing-sur-
face in and out, whereby the series of print-
1ng-surfaces prmt by rolling contact upon the
-{ series of 1mpressmn-eurfa,ees, and. suitable
mechanism for SUpplymw and controlling and

delivering paper in the sheet, eubbtantmlly

as set forth.

- 18. The eomblna,tlen of a eurved mﬂemble'
printing - surface developed from a curved
planographic surface to which the design has
-been transferred in the lithographic or any
suitable manner, and having an Interior sup-
port from which it is removable, with a series
of flati lmpression-surfaces connected andsup-

ported in a series as the penphery of a po-

lygonal drum, each impression-su rface corre-

‘sponding to the printing-surface and driven

positively therewith, suitable driving .mech-

anism and eult&ble mechamem to move the

printing -surface in and out, whereby the
printing -surface prints by 10111110' conta,et
upon the series of flat 1mpressmn-sulfaeee
substantla,lly as seb forth.

19. The combination of a curved prmtmn'-
surface, with a series of 1mpresswn-surfaees
eonneeted and- supported in a series as the

‘periphery of a polygonal drum, each i Impres-
sion-surface correspondmﬂ' to the printing-
surface and driven positively therewith, suit-

able: drwmn‘ meehamem and suitable meeh

-anism to move the printing-surface in and
‘out, openings connected with each impres-
sion-surface over which the paper is adapted
to lie when fed into the press, air-passages
eonneetmn' the openings mth an. exh&usb de-

3o .
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vice, and an exhanst device, whereby the
printing-surface prints by continuous rolling
contact upon the series of impression-sur-
faces and whereby the paper may be held in
¢ place upontheimpression-surfacesduringthe
printing operation. |
20. The combination of a series of curved
printing-surfaces, with aseries of impression-
surfaces connected and supported in a series
ro asthe periphery of a polygonaldrum, each im-
pression-surface corresponding to the print-
ing-surface and driven positively therewith,
suitable driving mechanism and suitable
mechanism to move the printing-surfaces in
pression - surface over which the paper is
adapted to lie when fed into the press, air-
passages connecting the openings with an ex-
haust device, and an exhaust device, whereby
20 theprinting-surface prints by continuous roll-
ing contact upon the series of impression-sur-
faces and whereby the paper may be held in
place upon the impression-surfaces during
the printing operation. | .
25 21. The combination of a series of curved
printing-surfaces, with a series of impression-
surfaces connected and supported in a series
as the periphery of a polygonaldrum, each im-
pression-surface corresponding to the print-
30 ing-surface and driven positively therewith,
suitable driving mechanism and suitable
mechanism to move the printing-surfaces in
and out, openings connected with each im-
presssion - surface over which the sheet is
3¢ adapted to lie when fed into the press, air-
passages connecting the openings with an ex-
haust device, and an exhaust device, whereby
the printing-surface prints by continuousroll-
ing contact upon the series of impression-sur-
40 faces and whereby the sheet may be held in
place upon the impression-surfaces during
the printing operation, and suitable mechan-
ism for supplying and controlling and deliv-
ering paper in the sheet. -
45  22. Thecombination of a tubular printing-
surfacehavinganinterior supportfrom which
it is removable, with a series of impression-
surfaces connected and supported in a series
as the periphery of a polygonal drum,each im-
so pression-surface corresponding to the print-

1ng-su1‘f& ces and drwenposwwelyther‘emth,

suitable driving mechanism and suitable

‘mechanism to move the printing-surface in

and out, openings connected with each im-

&5 pression - surface over which the paper is

| adapted to lie when fed into the press, air-

passages connecting the openings with an ex-

haust device, and an exhanst device, whereby

the printing-surfaces print by continuousroll-

60 ing contact upon the series of impression-sur-

faces and whereby the paper may be held in

place upon the impression-surface during the
printing operation. |

| 23. The combination of a series of tubular

65 printing-surfaces,eachhavingan interior sup-

port from which it is removable, with a series

r

| ported in a series as the periphery of a 130-"

lygonal drum, each impression-surface corre-

sponding to the printing-surfaces and driven
positively therewith, suitable driving mech-

anism and suitable mechanism to move the
printing-surfaces in and out, openings con-
nected with each impression -surface over
which the paper is adapted to lie when fed
into the press, air-passages connecting the
openings with an exhaust device, and an ex-
haust device, whereby the printing-surface
prints by continuous rolling contact upon the
series of impression-surfaces and whereby the
paper may be held in place upon the impres-

24. The combination of a series of tubular
printing - surfaces, each having an interior
support from which it is removable, with a
series of impression-surfaces connected and

supported in a series as the periphery of a

75

30

1z and out; openin gsConnectedW1the{lehlln- """ “ston-surfaces during the printing-operation.

polygonal drum, each impression-surtace cor-

responding to the printing-surfaceand driven
positively therewith, suitable driving mech-
anism and suitable mechanism to move the
printing-surface in and out, openings con-
nected with each impression-surface over
which the paper is adapted to lie when fed
into the press, air-passages connecting the
openings with an exhaust device and an ex-

00

95

haust device, whereby the printing-surface

prints by continuous rolling contact upon a
series of impression-surfacesand whereby the
paper may be held in place upon the impres-
sion-surfaces during the printing operation,
and suitable delivery devices. .

100

925. The combination of a curved inflexible -

printing - surface developed from a curved
planographic surface to which the design has
been transferred in the lithographie or any
suitable manner, and having an interior sup-
port from which it is removable, with a series
of impression-surfaces connected and sup-
ported in a series as the periphery of a polyg-
onal drum, each impression-surface corre-
sponding to the printing-surface and driven

positively therewith, suitable driving mech-

anism and suitable mechanism to move the

printing-surface in and out, openings con-

nected with each impression-surface over
which the paper is adapted to lie when fed

105

I10

115

into-the press;-air-passages—connecting-the— e

openings with an exhaust device, and an ex-
haust device, whereby the printing-surface
prints by continuous rolling contact upon the
series of impression-surfacesand whereby the
paper may be held in place upon the impres-
sion-surfaces during the printing operation.

96. The combination of a series of curved

inflexible printing-surfaces, each developed

from a curved planographic surface to which
the design has been transferred in the litho-
graphic or any suitable manner, and having
aninteriorsupport from which itisremovable,
with aseries of impression-surfaces connected
and supported in a series as the periphery ot
a polygonal drum, each impression-surface

of impression-surfaces connected and sup- | corresponding to the printing-surfaces and

120

125

I30




| h | able driving mechanism, openings in the im-
.. mechanism and suitable mechanism to move | pression-surface over which an edge of the
- the printing-surface in and out, openings ¢on- | paper is adapted to lie when fed ‘into the 7o
- nected with each impression-surface over press, air-passages connecting the openings
5 which the paper is adapted to lie when fed with an exhaust device, a valve in said air-
~ into the press, air-passages connecting the | passages, adapted when in one position to
openings with an exhaust device, and an ex- | connect the openings with the exhaust de-
haust device whereby the printing-surface ! vice, and when in another position to con- 73
| prints by continuous rolling contact upon thé | nect the openings with the atmosphere, a
1o series of impression-surfaces and whereby the | handle for said valve, a spring connected
- Paper may be held in place upon the impres- | with the handle to hold the valve normally
~ sion-surfaces during the printing operation. | in one position, a cam upon the framework
~.-27. The combination of a series of curved | of the press against which the handle is 8o
. inflexible printing-surfaces, each developed | adapted to strike as the drum rotates and by
- 15 from a curved planographiec surface to which | which the handle is made to move the valve
- the design has been transferred in the litho- | into its other position and hold it there while
- graphic or any suitable manner; and having | the cam and handle are in engagement and
- an interior support from which it is remov- | an exhaust device ‘whereby the printing- 8g
- able, with a series of im pression-surfaces | surface prints by continuous rolling contact
-~ 20 connected and supported in a series as the | upou the series of impression-surfaces, and
- periphery of a polygonal drum, each impres- | 'whereby the paper is held in place during
- sion-surface corresponding to the printing- | the printing operation and then'released, and
- surface and driven positively therewith, suit- | suitable delivery devices.
‘able driving mechanism and suitable mech- | 380. The combination of acurved printing-
25 anism to move thé printing-surface in and | surface with a series of impression-surfaces
- ouf, openings. connected with each impres- | connected ~and supported in a ‘series as the
- sion-surface over which the paper is adapted | periphery of a polygonal drum, each impres-
~ to lie when fed into: the .press, alr-passages | sion-surface - corresponding to the printing- 95
~_ connecting the openings with an exhaust de- | surface and driven positively therewith, suit-
30 vice, and an exhaust device, whereby the | able driving mechanism, openings in the im-
~ printing-surface prints by continuous rolling | pression-surface over which an ‘edge of the
- contact upon the series of impression-sur- | paperis adapted tolie when fed into the press,
- faces and whereby the paper may be held in | air-passages connecting the openings with an 100
~ place upon the impression-surfaces during | exhaunst device, a valve in said alr-passages, -
35 the printing operation, and suitable mechan- | adapted when in one position to connect the
‘1sm for supplying and controlling and deliv- | openings with the exhaust deviee, and when
ering paper in the sheet. - - '|'in another position to connect the openings |
28, The combination of a curved printing-.| with the atmosphere, a handleé for said valve, 105
- 'surface, with a series of Impression-surfaces | a spring connected with the handle to hold
- 40 connected and supported in a series as the | the valve normally in the position to connect
- periphery of a polygonal drum, each impres- | the openings with the exhaust device and to
sion-surface corresponding to the printing- | close their connection with the atmosphere,
surfaceand driven positively therewith, suit- | acamupon the framework of the pressagainst rro
- able driving mechanism and suitable mech- | which the handle Is adapted to strike as the
45 anism to move the printing-surface in and | drumnrotates and by which the handle 18 made
. out, openingsineach impression-surface over | to move the valve into its other position to
which an edge of the paper is adapted to lie | connectthe openings with the atmosphere and
when fed into the press, air-passages con- | to close the connection with the exhaust de- 115
- necting the openings with an exhaust-device, | vice and hold it there while the ¢am and han-
~ 50 a valve in said air-passages, adapted when | dle are in engagement, the said cam being so
- 1in ome position to connect the passages with arranged as to close the connection with the
‘the exhaust device and when in another po- exhaust device and open that with the atmos-
.sition to connect the openings with the at- phere, when the printing operation is com- 120
| - mosphere, means for automatically operating | pleted and the sheetis ready fordelivery, and
55 sald valve, and an exhaust device, whereby ‘an exhaust device whereby the printing-sur-
- the printing-surface prints by continuous | face prints by continuousrolling contact upon
~ rolling contact upon the series of impression- | theseriesof impression-surfaces,and whereby
- - surfaces whereby the paper is held in place ! thé paper is held in place during the printing 125
- on theimpression-surface during the printing | operation and is then automatically released,

~ driven positively therewith, suitable driving |

0o

6o operation and is released when the printing | and suitable delivery devices. o
isdope. T 0 .| . 8l. The combination of a curved printing-
29. The combination of a carved printing- | surface, with a series of. impression-surfaces
surface with a series of 1mpression-surfaces | connected and supported in a series as the 130

connecied and supported in a series as the. periphery of a polygonal drum, each impres-

R Tk

H.‘65peripheryo‘fa,polygonaldmm,eaeh“impres-siou-surface-correspmidmg to the printing- .
- slon-surface corresponding to the printing- | surface and driven positively therewith, suit-
~ surface and driven positively therewith, suit- | able driving mechanism and suitable mech-
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anism to move the prmtinm%mfaee in and |

out, suitable devices for gripping and holding
the paper upon the impr esglon—surfaees &nd
for releasing the same therefrom, a delivery-
eylinder having openings in its surface over
which the paper is adapted to lie when re-
leased from the impression-surfaces, an ex-
haust device, air-passages connecting the
openings with the exhaust device, Whereby
the printing-surface prints by continuous roll-

ing contact upon the series of impression-sur-
faces and the paper will be held upon the de-

livery-cylinder during part of its rotation and
means for releasing the paper from the de-
livery-cylinder.

32. The combination of acurved prmtmﬂ'-
surface, with a series of impression-surfaces
eonnected and supported in a series as the
periphery of a polyg conal drum, each 1mpres-
sion-surface corresponding to the printing-
surface and driven positively therewith, suit-
able driving mechanism and suitable mech-
anism to move the printing-surface in and
out, suitable devices for gripping and holding
the paper upon the impression-surfaces and
for releasing the same therefrom, a delivery-
cylinder ha,vmf;' openings in its surface over
which the paper is adapted to lie when re-
leased from the impression-surfaces, an ex-
haust device, air-passages connecting the
openings with the exhaust device, a valve in
said air-passage and means for automatically
opening and closing it, whereby the printing-
surface prints by contmuous rolling contact
upon the series of impr.essiou-surfaces, and
whereby the paper will be held upon the de-
livery-cylinder during part of its rotation and
will then be automaneally released from the
cylinder. .

33. The combination of a curved printing-
surface, with a series of impression-surfaces
connected and supported in a series as the
pemphery of a polygonal drum, each 1mpres—
sion-surface corresponding to "the printing-

surface and driven positively therewith, suit-

able driving mechanism and suitable mech-
anism to move the printing-surface in and
out, suitable devices for gripping and hold-

ing ‘the paper upon the impression-surfaces

and for releasing the same therefrom, a de-
livery-cylinder havmcr openings in its surface
over which the paper is adapted to lie when
released from the impression-surfaces, an ex-
haust device, air-passages connecting the
openings with the exhaust device, a valve in
said air-passages adapted, when in one posi-
tion, to connect the openings with the ex-
haust device and, when in another position,
to connect the openings with the atmosphere,
and means for automatically operating said
valve, whereby the printing-surface prints by
continuous rolling contact upon the series of
impression- surfaees, and whereby the paper

will be automatically held upon the delivery-

eylinder during part of its rotation and will
then be automatlcally released from the cyl-
inder. |

34. The combination of a curved printing-
surface, with a series of impression- -surfaces
connected and supported in & series as the
periphery of a polygonal drum, each itmpres-
sion-surface corresponding to ‘the printing-

surface and driven positively therewith, suit-
able driving mechanism and suitable mech-
anism to move the printing-surface in and

70

75

out, suitable devices for gr ipping and hold- -

ing the paper upon the impression-surfaces
and for releasing the same therefrom, a de-
livery-cylinder havmg}* openings in its su_rfdee
over which the paper is adapted to lie when
released from the impression-surfaces, an ex-

o

haust device, air-passages connecting the -
opemnfrs Wlth the exhaust device, a Valve in

said air-passages adapted, when-in one posi-
tion, to connect the openings with the ex-
haust device and, when in another position,
to connect the Openings with the atmosphere,

a handle for said valve, a spring connected
with said handle to hold the valve normally -

in one position, a cam upon the shaft of the
delivery-cylinder adapted to engage with the

9O

said handle during a part of the rotation of .

the delivery-cylinder to move the valve into
its other position and hold it there while the
cam and handle are in engagement, whereby
the printing-surface prints by continuous roli-
ing contact upon the seriesof impression-sur-
faces and whereby the paper will be auto-
matically held upon the delivery - cylinder

after its release from the impression-surface

and during part of the rotation of the deliv-
ery- cyhndel and will then be automatically
released from the delivery-cylinder.

35. The combination of a curved printing-

surface, with a series of impression-surfaces
connected and supported in a series as the
periphery of a polygonal drum, each impres-
sion-surface corresponding to the printing-
surface and driven positively therewith, suit-
able driving mechanism and suitable mech—
anism to move the printing-surface in and
out, suitabledevices for gripping and holding
the paper upon the impr esswn-surfaces and
for releasing the same theretrom, a delivery-
cylinder havmo openings in 1ts surface over
which the paper is adapted to lie when re-
leased from the impression-surface, an ex-
haust device, air- passages connecting the
openings with the exhaust device, a V&IVB in
said air-passages adapted, when in one posi-

tion, to connect theopenings with the exhaust

devwe and, when in another position, tocon-

nect the openings with the atmosphere, a han-

dle for said valve, a spring connected with

said handle-to hold the valve nor mally so as

to connect the said openings with the atmos-
phere and to close their connection with the
exhaust device, a cam upon the shaft of the
delivery- eyhudm adapted to engage with the

said handle during a part of the rotatmn of

the deliv er'y-cyhnder to move the valve soas
to connect the said openings with the exhaust

“device and to close their connection with the
| atmosphere and to hold it there while the cam
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- and handle arein enﬂagement the said cam
- beingsoarrangedto close the connection with
" the atmosphem and to open the connection .

- with the exhaust device, when the sheet is re-

10

leased from the impression-surfaces, whereby_
‘the printing-surface prints by continuous.

- rolling contact upon the series of impression- |
- surfaces, and whereby the paper will be au-:
- tomatically held upon the delivery-cylinder-
after its release from the impression-surfaces
~and during part of the rotation of the deliv-
ery-cylinder, and will then be automatlcally :

| e released from the delivery-cylinder. -

20

86, The combination of a curved prmtmﬂ'—-‘
Su:r:fa,ce with a series of im pressmn-smfaces -_
_conuected and supported in a series as the
~ periphery of a:polygonal drum, each 1m.pres-'
. sion-surface corresponding to the printing-

‘surface and driven positively therewith, suit-
able driving mechanism and suitable mech- |

anism to move the prmtmﬂ—surface in and

out, suitable devices for grippingand holding-

~ : the'paper upon the impression-surfaces and

which- the paper is adapted to lie when re-

leased . from the impression-surface, an ex-

. > haust device, air-passages connecting the:
| _opemnﬂ's Wlth the exhaust dewce, a Valve in
said air-passages adapted when in one posi-

tlon, to connectthe openings with the exhaust
~ device and, when in another position, to con--
. nect the openings with the atmosphere, a han-

. dle for said valve, a spring connected with

-said handle to hold the valve normally so as
to connect the said openings with the atmos-
‘phere and to close their connection with the
~ exhaust device, a cam upon the shaft of the

 device and to close their connection with the

45

‘atmosphere and to hold it there while the cam -
and handle are in engagement, the said cam |
being so arranged to close the connection with |
the atmosphere and to open the connection

- with the exhaust dewee, when the sheet is re-

50

~ ically held upon the delwery—cyh nderafterits
| release from theimpression-surfaces and dnr-
ing part of the rotation of the delivery-cylin-

-der and will then be automatically released' i
"-from the delwely-cylmder - |

-+ 37. The combination in a press of a curved -.
o prmtmg surface, with a series of- Impression-
surfaces connected and supported in a series
- as the periphery of a polygonal drum, each

55
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 leased from the impression-surfaces, whereby'_
the printing-surface prints by continuous roll-
ing contact upon the series of impression-sur-

fa,(,es, and whereby the paper will be automat-

impression-surface corresponding to the print-

. ing-surface and driven positively therewith,

suitable drlvmn' mechanism therefor, a mov-

1t 1s removable,
faces connected and supported in a series as
| the periphery of a polygonal drum, each im-
| pression-surface corresponding to the

| ing-surface and driven positively therewith,
- able carriage adapted to carry in ‘suitable |

. bearings therem the curved printing-surface |

Ceoneos

| '.'a,da;pted to move radlally inward and outwmd

guides in the framework of the press upon
whmh the said carriage moves, a polygonal

-cam-track secured to the drum and revolving
therewith, the.cam-track and the impression-

surfaces bemﬂ' 80 constructed and: arranged

relative to each other that each side of the
cam-track and its corresponding impression-

| surface will slightly and continuously recede
| from each other toward the middle of such |
| side and surface and slightly and continu- .

ously approach from each other toward their

ends, a guide secured to the movable carriage
| and adapted toengage with the cam-track and ._
to° be moved: radlally inward and outward
thereby, whereby the printing-surface prmts -
‘by continuous rolling contact upon the series
of 1mpressmn-surfa,ces and is moved radially
| outward and inward with the movement of

the 1mplessmn-surface S0 as to keep at all
tlmes durlnﬂ' the prlntlnﬂ‘ operation the’ same

| p1 mtm g-su rfa,ce and the lmpresswu-surfaces
for releasing the same therefrom, a delivery- | :

cylinder having openings in its surface over-

38. The combination in a press, of a curved
prmtmg-surfaee with a seriesof i 1mpreqsmn-
surfaces connected and supported in a series

as the periphery of a polygonal drum, each
impression-surface corresponding to the print-

ing-surface and driven positively therewith,

75
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suitable driving mechanism therefor, a mov-

able carriage adapted to carry in suitable

bearmgs therem the curved prmtmcr-surface

| and suitable inking devices therefor, and
xadapted tomove I&dlall yinward and outward
guides in the framework of the press upon
which the said carriage moves, a polygonal
i cam-track secured to the drum and revolv-
-ing therewith, the cam-track and the im pres-
delivery-cylinder adapted to engage with the |
sald ‘handle during a part of thﬁ rob&tlon of

~ the deliver y-cylmder to move the valve so as | of the cam-track and its cor responding im--

~to connect the said openings with the. ethaustj;f pression-surface will slightly and continu-
ously recede from each other toward the mid-

~dle of such side and surface and slightly and

:'810n-surfa.ces bemg so.constructed and ar-
- ranged relative to each other that each. side

100
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eontinuously approach from each other to- -

ward their ends a roller secured to the mov-

able carriage and adapted to engage with the
I eam-track and to be moved: radially inward
‘and outward thereby, whereby the printing-

| surface punts by continuous rolling contact -
upon the series of impression- surfaees and is

‘moved radially outward and inward with the
~movement of the impression-surface so as to
keep at all times during the printing opera-
tion the same relative contact and pressure

between ‘the printing g-Sur faee and the lmpres-

i sron-surfaces -

39. The comblnamon of a curved prmtmg—
surface havinganinteriorsu pportifrom which
series of impr ession-sur-

print-

sultable driving mechanism therefor, a mov-
able carriage adapted to carry in smtable

11'5
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© and: smtable mkmcr devices therefor, and l bearmﬂ's the curved’ prmtmg surfa,ee and'_ '




' sa,1d carriage moves, a polygonal cam- tra,ek'
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suitable inking devices therefor, and adapted |

to move ra,dlally inward and outward, guides

secured to the drum and revolving therewith

and having each side slightly and continu-

ously curved with the middle of the side

slightly nearer the axis of the drum than are

the ends of each side, a guide secured to the
movable carriage and adapted to engage with
the cam-track and to be moved radially in-

‘ward and outward thereby, means for lock-
ing and unlocking the guide and bringing it

into and removing it from contact with the

~cam-track, means for moving the movable
carriage at will outward away from the cam-

track and impression-surfaces or inward to-
ward the same, bearing-boxes carried by nuts

adapted to move up and down serew-threaded |
shafts forming part of the movable carriage,

means for rotdtmﬂ' said shafts at will to raise
or lower the printing-surfa,ce in the movable

carriage, whereby the printing-surface prints

by continuous rolling contact upon the series
of impression-surfaces and is moved radially
outward and inward with the movement. of
the impression-surface so as to keep at all
times during the printing operation the same
relative contact and pressure between the
printing-surface and theimpression-surfaces,
and whereby the printing-surface may at will
be placed upon or be removed from its inte-
rior support. |

40. The combination of a curved puntlng-
surface havinganinterior support from which
it is removable a series of impression-sur-
faces connected and supported in a series as
the periphery of a polygonal drum, each 1m-
pression-surface corresponding to the print-
ing-surface and driven positively therewith,
suitable driving mechanism therefor, a mov-
able carriage adapted to ecarry in suitable
bearings the curved printing-surface and
sultable inking devices therefm and adapted
to move radlally inward and outward, guides
in the framework of the press upon which the

said carriage moves, a polygonal cam-track
secured to the drum and revolving therewith

and having each side slightly and continu-
ously curved with the middle of the side
slightly nearer the axis of the drum than are
the ends of each side, a guide secured to the
movable carriage and adapted {o engage with
the cam-track and to be moved radially in-
ward and outward thereby, means for lock-
ing and unlocking the guide and bringing it
into and removing it from contact with the
cam-track, a rack se(,ured to the framework
of the press, a gear-wheel mounted upon a
shaft carried in beal ings on the movable car-

- riage and means for rotating said shaft to

move the movable carriage at will outward
away from the cam-track and impression-sur-
faces or inward toward the same, bearing-
boxes carried by nuts adapted to move up

~and down screw-threaded shafts forming part
of the movable carriage, means for rotating |

‘are the ends of each side,
the movable carriage and adapted to engage
with the cam-track and to be moved radially

------------

said shafts at will to raise or lower the print-
.Ing-surface in the movable carriage, whereby

the printing - surface prints by continuous

surfaces and is moved radially outward and
inward with the movement of the impression-
surface 5o as to keep at all times during the
printing operation the same relative contaet

and pressure between the printing-surface

and the impression-surfaces, and whereby the

printing-surface may at will be placed upon
or be removed from its interior support.

41. The combination in a press, of a carved
printing-surface, with a series of impression-
surfaces connected-and supported in a series
as the periphery of a polygonal drum, each
impression-surface corresponding to the print-

‘ing-surface and driven positively therewith,

suitable driving mechanism therefor, a mov-
able carriage adapted to carry in suitable
bearings therein the curved printing-surface
and suitable inking devices therefor, and
adapted to moveradially inward and outward,
guides in the framework of the press upon

11

7C

rolling contact upon the series of impression- |

75

30

Q0

which the said carriage moves, a polygonal

cam-track secured to the drum and revolving

therewith and having each side slightly and
continuously curved with the middle of the
side slightly nearer the axis of the drum than
a guide secured fo

inward and outward thereby, bearing-boxes
carried by nuts adapted to move up and down
screw-threaded shafts forming part of a mov-

able carriage, means for rotatmﬂ' said shafts

at will to raise or lower the prlntmﬂ‘-surface
in the movable carriage, set-screws mounted
in the framework of the movable carriage and
adapted to bear upon the said bearing-boxes

forregulating the pressure,whereby the print-

ing-surface prints by continuous rolling con-
tact upon the series of impression-surfaces

and is moved radially outward and inward
with the movementof theimpression-surfaces

so as to keep at all times during the printing
operation the same relative contact and pres-

sure between the printing-surface and the im-

pression-surfaces, and whereby the pressure

935
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between the printing and impression surfaces

“may be regulated at will.

42. The combination in a press, of a curved
printing-surface, with a series of impression-

surfaces connected and supported in a series

as the periphery of a polygonal drum, each
impression-surface corresponding tothe print-
ing-surface and driven positively therewith,
suitable driving mechanism.theretor, a mov-
able carriage adapted to carry in suitable
bearings therein the curved printing-surface
and su1table inking devices therefor and

means for movnwthe inking devices intoand

outof operative pO%lthIl and adapted tomove
radially inward and outward, guides in the
framework of the press upon which the said

carriage moves, a polygonal cam-track se-.

cured to the drum and revolving therewith
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- -_and hewnweeeh s1de shcrhtly and eontmu-'__'
- ously eurved with . the middle of the side
- -slightly nearer the axis-of the drum than aré |
the ends of each side, a gnide secured to the
movable carriage and adapted to engage with
"the.cam:track and to. be. moved.r admllv in- |,
ward and outward thereby, whereby the print-
- ing-surface prints by continuous rolling Gon-
-t.a,et upon ‘the series of 1mpressmn-sm‘-feees;
and 'is moved radially outward and inward
‘with the movement of the 1 impression-surface
80 as to keep atall times during the printing
~ operation the same relative eontaet and pres—_;'_

‘sure between the prmtmmsurfaee end the im-
f presemn—surfeces R
. 43..The combination mahthographle press g

- of & curved printing-surface, with a series of
o 1mnreesmn-surfaees connected and supported
in a series as. the perlphel*y of a polygonal
drum, each impression-surface corresponding .
to the printing-surface and driven positively |

theremth suitable driving mechanism there-

for, a moveble carriage adepted to carry.in |

of Operatlve pObltIOH &nd adapted to move

radially inward and outward, guides in the
framework of’ the Ppress upon Wthh the said
-carriage  moves, a-polygonal cam-track se-

30

eured to the -drum and revolvmtr therewﬂ;h |

and having -each side- slwhtlv and continu=

ously . eurved ‘with the middle of ‘the . side

slightly nearer the axisof the-drum than are

the ends of each s1de, a guide secured to the
| movable carriage and adapted to engage with.
‘the cam-track- a,nd to be moved radially i
ward and outward thereby, whereby the print-.
ing-surface prints by continuous rolling con-
_taet upon “the series of 1mpresswn-surfa,cee_
"~ |'and is moved radially outward and inward
‘with the movementof the impression-surface
80 as to keep at all times during the printing
_ zoperatmns the saine relative contact and pres-

1n-
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sure between the prmtmﬂ' snrfaee a,nd the n-

| pressmn-su rfaces.

In testimony WherEOf I have Swned my

;_. name to this specification in the presence of

) two subscmbmﬂ' mtneesee. o

smtable bearings therem the curved printing- 5 |

- surface and smta,ble inking and- dempemnﬂ'

- devices therefor, and means for moving the 1
‘mkmﬂ' and dampemnn devwes lnto and eut |

- EDWARD IIETT
Wltnesses |
‘EDWIN SEGER SR
GEO W MILLS Jr-' |
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