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" This invention relates to printing machines and -

more particularly to improvements therein to
adapt them to use rapidly drying ink of the type
requiring the provision of heat to maintain
the ink-in a fluid condition.

A preferred ink which will quickly dry and
. which requires heat to liquefy it and to maintain
it Aluid, contains a wax base in its mixture. This

ink is adapted to readily: flow when heated to a -

temperature within the range of 140° to 200°
Fahrenheit and solidifies when cooled to-about
70° Fahrenheit. This type of ink will not rub
off nor smudge when dry, and as it may be dried
or solidified very rapidly, is especially adapted for
high speed printing, .

To first liquefy and then maintain an ink
of the above nature usable for printing in high
speed printing machines, it has bcen found de-
sirable to heat certain parts and mechanisms of
the machines to temperatures slightly above the
ink flowing temperature. .
desirable in some instances to cool other parts
and mechanisms of such printing machines to
temperatures the same as or below the ink setting
temperature. While heating the various ma-
chine parts and mechanisms, it is also desirable
to maintain the other parts and mechanisms of
the machine at substantially normal tempera-
tures and therefore provision is made to insulate
the heated and if desired the cooled machine
parts and mechanisms, from the remaining parts
of the machine.

One object of this invention is to provide an
improved printing machine adapted to efficient-
ly operate to print impressions upon a web or
sheet, using ink that is solid at normal tempera-
tures and is made fiuid by heat.

Another object is to provide in a printing ma-
chine, improved means to heat various parts-and
mechanisms to a temperature slightly in excess
of the temperature required to cause such ink
to become fluid and to maintain such a tempera-
ture substantially constant, and the heat uni-
formly distributed throughout the heated parts
or mechanisms.

Another object is to provide in such a print-
ing machine, means to cool certain parts there-
of, and to maintain the cooling action substan-
tially constant and umform throughout the
cooled parts.

It is also an object of this invention io pro-

vide a printing machine of generally improved.

It has also been found.
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construction and that is arranged to. print with -

ink that is solid at normal temperature, whereby
" the same will be simple, durable and inexpensive

55

in construction, as well as convenient, practical,
serviceable and efficientin use. '

" With the foregoing.and other objects.in view,
which will appear as the. description proceeds,
the invention resides in the combination and ar- .
rangement of parts, and in the details of con-

-struction hereinafter described and claimed.-

The preferred embodiment of the invention is
illustrated - in - the accompanying drawings'
wherein:

Figure 1 is a d1agrammatxcal view of a. print-

ing machine embodying the features and prin-

ciples -of this invention; .

Figure 2 is & side view of- a ‘plate cylinder used
in the machine of this invention, part of the cyl-
inder being ‘sectioned to show the internal con-
struction thereof on the line 2—2 of Pigure 3;

Figure 3 is a sectional view taken on the line
3—3 of Figure 2;

Figure 4 is a broken and partial top plan view :
of a plate cylinder; .

‘Figure 5 is & sectional view of an ink distrzbut-
ing cylinder used in the machlne of thls inven-
tion; )

Figure 6 is an enlarged sectmnal v1ew taken on
the line §—6 of Figure 5;

Figure 7 is a top plan view of an ink rail used
with the machine of this invention;

Figure 8 is a side view of the ink rail shewn in
Figure 7 and showing an ink. pump casing in
place thereon;

Figure 9 is an enlarged sectional view taken
on the line 8—9 of Figure7; .
Pigure 10 is a top plan view of the ink pump

casing with its cover removed;

Figure 11 is a sectional view taken cn the line
fi—I11 of Figure 10;

Figure 12 is.a broken and partly sectioned side :
view of o water cooled ‘web turning bar for the
edges of the former of the folding mechanism of
the machine shown ‘in Pigure 1; and

- Figure 12a is a sectional view of the turmng :
bar shown in Figure 12. °
_ The printing machine selected to illustrate the
features and principles of this invention (Figure
1) includes ‘a plurality of printing “units. {1, 12
and i3 and a folding ‘meéchanism I4. "Each of
the printing units {1, 12'and 13.in this instance,
includes two sets.of cooperating printing cylin-
ders, an ink distributing cylinder for each set,
ink distributing rollers, an ink rail, and gn ink
pump for each ink distributing cylinder,: These

- sets-of cylinders, rollers gnd parts are in this in-
stance arranged:one above the other, the upper .
set comprising a plate cylinder -£5 which cooper-




. No." 1,589,148,

ates with an impression cylinder ¢6, a recipro-
cable ink distributing cylinder 1{, ink transfer
rollers 18 and 18, ink spreading rollers 21 and 22,
an ink rail 23 and an ink pump 24. The lower set
includes a plate cylinder 25, an-impression cylin-
der 26, a reciprocable ink dlstrxbutmg cylinder
21, mk transfer rollers 28 and 29, ink spreading
rollers 3§ and 32, an ink rail 33 and an ‘ink pump
34,

Each unit (1, 12 and 13 is adapted to receive
a web 35 leading thereto from a source of sup-
ply such as suitably disposed web rolls (not
shown) about a roller 36 anc a roller 31, the
roller 31 being disposed substantially - adjacent
to the lower cooperating plate and impression
eylinders 25 and 26 respectively. After passing
between the lewer plate and impression cylin-
ders 25 end 26, the web 35 is led over a roller
&8, which is substantially adjacent to these cyl-
‘inders, and then about rollers 39 and.41 to the
cooperating upper plate and impression. cylin-

. web. 3% is-led about.a roller 42, a swingable web
. tensioning roller 43, to a.web slitting device 44.
From the slitting .device 44, one part of the web
~ 357is- led .about rollers 45, 46. and 47, over a
~common roller 49, to.a former dev1ce 51 of the
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..ders 15 and 16 respectively. Upon leaving the -
- plate: and. impression cylinders .18 and 16, the |

2
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folding mechanism 14, and the other ‘part_of the

web 35 is-led about a turner -bar or bars 52, rolL—
- ers 53, 84-and §5; and over:the roller 49 to the

former device b! The lowermost part 56 of
 one. of the.wchs-35, which rests upon and is fed
c.over. the Uppor surface. of - the former device
+-8{-is in this instahce led around an extra roller

.81, The collected and arranged parts. of the
. webs 35 are. folded as desired by the folding
mechanism {4 and delivered in assembled condi-

= tion,.as is Usual in printing machmes of the type

unc‘ez consideration.
~ Ink -is supplied to-the plate or plates 48 and
&78 (Figure 4) on the plate cylinders {5 and 25,
by the ink transfer rollers {8, {9 and 28, 29 re-
spectively, from the ink distributirig -cylinders
tT and 27 respectively... Ink is supplied to the
ink distributing cylinders {7 and 27 by the ink
rails 23 and 33 respectively, which obtain a sup-
. ply of ink from ink pumps 24 and 34 through
tubes inot shown but leading from each of the
cylinders of each pump), to a plurality of out-
- lets 59 (Figure 9) provided in and spaced apart
along the ink rails 23 .and 33, where they en-
. gage the ink distributing - cylinders.{7 and 21,

The ferin and operation of the ink pumps and -

. ink rails used.with the machine of this inven-
tion are fully shown and described in Patents
issued June 15, 1926, and No.
1,348:900, issued August 10, 1920; respectively.

© .Ink is supplied to the ink. pumps 24 and 34
{rom a‘common. gource of supply.-or tank 6l,.

through pipes 62, 63 .and 64 leading from a main

N
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pipe 65 connected to'the tank 61 through a shut- -

off valve 66. In view of the characteristics of
- the ink used in the printing machine of this in-
. -vention, -the tank 61 is double-walled and hot

- water, dr other heating medium is caused to flow .

from a source of supplv (not shown) through a
pipe G'Y mtu the space hetween the ‘walls of the
tank 61, and about the same to heat the ink
‘Contiined thdrein to a temperative whereby it
will melt, if Qolldlﬁtd into a fluid condition, and
“be Maintairied in'such a copdition. This 1 ue-
 fied . nlk may . now: ﬁow through the n pes §2,

"anu §4 to the ink phmps 24 and 38 of ésch Lﬁmt,
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In order that the ink in the pipes 62, 63, 64 and
65 will be maintained in the desired fluid condi-
tion, each of these pipes is enclosed in a pipe 68,
69, T¢ and 12 respectively of larger diameter,
through which hot water or like heating medium
is caused to flow from and to return to the source
of supply by means of connecting pipes 13 and
- 14 respectively, disposed at each unit.

To maintain the ink in fluid condition while
in, and as it passes through, the pumps 24 and
34 at each unit, a casing 15 (Figures 8, 9 and
10) is provided for each pump. The casing 15 is
provided with a passageway 16 in its walls
through .which hot water is caused to flow from
an inlet port TT to an outlet port 18 connected
respectively to the source connecting pipes 13
and 74. -In order to maintain the ink at flowing
temperature as it flows from the ink pumps 24
and 34 to and through the ink rails 23 and 33,
and onto the ink distributing cylinders {1 and
217 respectively, each of the ink rails is provided
with a passageway 19 (Figure 7) leading from
its end 81, upon. which the respective pump 24
or 34 is mounted to and beyond the series of ink
outlets 59 (Figure 9) in the ink rails 23 and 33.
Inlet and outlet ports 82 and 83 are provided for
the passageway 19 and are connected respective-
ly to the source connecting pipes 13 and T4,
Whereby hot water will flow through the pas-
°ageway 79 to heat the respective rail.

“The ink distributing cylinders t1 and 21 (Fig-
ures 5 and 6) are hollow and are also heated
to maintain the ink thereon in a fluid coendition,
by passing hot water therethrough, also from the
source connecting pipes 73 and 74, which are
connected respectively to inlet and outlet ports
84 and 85. A flow deflector 86 is provided at
the inlet end of the ink distributing cylinders
1T and 21 to deflect the stream of water as it
enters against’ the interior side walls thereof.
The flow deflector 86 comprises, in this instance,
a hollow sleeve 87 and a plate 88 covering the
inner end of this sleeve, and being larger in
diameter than the sleeve, the other sleeve end

5 being secured as by welding, to the shaft spin-

dle 89 of the respective cylinder. Slots 91, three
being shown herein, are provided in the sleeve
portion 871, just in back of the plate 88, whereby
the water entering the cylinder will be directed
radially out of the sleeve 81 toward the interior
walls of the cylinders IT or 271. A plug 92 is
provided in one end of each of the cylinders 17
and 27 to provide means to allow air to escape
when filling the system with hot water and to

‘drain the water from said cylinders, when this

is desired.
The plate c¢ylinders 15 and 25 (Figures 2 and
and 3) are also heated to maintain the ink -

" thereon in a fluid condition as it is being ap-

plied to the web 35. This is accemplished by
connectmg the ends of each plate cylinder 15
and 25 of each unit with a source of hot water
supply by inlet and outlet connecting pipes 93
and 94 respectively. The plate cylinders are
each provided with a system of interconnecting

‘bores to insure uniform conduction of heat from

the hot water supplied thereto to its peripheral
or plate receiving surface. This system of bores
includes axial bores 95 and 95 leading through
cylinder bearing end portions 97 and 98 respec-
“tively to the -cylinder body 98. The bores 8§

and 96 extend a short distance into the cylin-
“der body 838 and a plurality of radially directed
bores, in this instance, two axially spaced apart
rows of bores 101 and 102, are provided. The
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bores 10 and 102 are also peripherally spaced
apart (Figure 3), the bores 102 leading from
the central bores 95 and 96 radially toward

plate clamp receiving grooves 103 and the bores -

i01 leading toward a point intermediate these

grooves. ] ' '
Each of the bores 101 connects with one of a

plurality of axially directed and peripherally

spaced apart bores 104 and each of the bores 102 .
connects with one of a plurality of axially di--

rected and peripherally spaced apart bores 105.
The bores 104 and 105 are peripherally spaced
apart in alignment with the respective bores (01
and 102 connecting therewith, the bores 104
being disposed intermediate the periphery of the
plate cylinder and the axis thereof in a.deter-
mined position, and the bores 105 being dis-
posed intermediate the plate clamp grooves 103
and the axis of the cylinder in a determined po-
sition. The position of the bores 104 and 105
and their diameter is such that heat supplied
therein by the hot water, circulated there-
through from one end to the other from the
bores 95 and 96, will be conducted uniformly
by the adjacent metallic material of which the
cylinder is made, to all parts of the cylinder,
whereby even expansion 'of the same will be ob-
tained and a uniform peripheral temperature
will be maintained. In other words, the bores
104 and 105 are so located, with respect to the
material mass constituting the cylinder -and sur-
rounding these bores, that the heat from the
hot water therein will be conducted through this
surrounding mass of material uniformly in all
directions. To accomplish this result, the
centers of the bores 104 are disposed on a circle
somewhat larger in diameter than the diameter

10
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of the circle upon which the centers of the bores .

{08 are disposed, thus compensating for the
mass of material removed when the clamp
grooves 103 are formed therein.

The printing plates 48 and 58 (Figure 4) are,
.as is usual, clamped upon each hall length of
* the cylinders 15 and 25 against a -central sta-
tionary ring 108 by means of a floating plate
engaging lug 109 and a clamp lug {ii actuated
by a clamp screw (i2. The lugs 109 ang (It
slide axially in the clamp grooves {03 and of
necessity are spaced apart. To provide better
heat conductivity between the cylinder surface
. and the printing plates 48 and 58 carried there-
on, filler pieces 113 are floatingly disposed  in
the grooves 103 between the lugs (09 and i,
and filler pieces 115 and 116 are secured in the
groove extension (tT1 beyond the lug 108 and
in the substantially. semi-circular groove end
{18 respectively. The filler pieces {15 and (6
are removably secured in place as by screws
{18 and 121 respectively. To further insure
good heat conduction contact between the plates

40

3

hot water supply are indicated, cne leading
through the pipes 13 to the ink -distributing
cylinders 1 and 21, the ink pump casings 15,
the ink rails 23 and 33, the ink tank 61, and the
ink supply pipes 62, 63, 64 and 65, and retwin-
ing through the pipes 14; and the other leading .
through the pipes 93 to the blate cylinders 1§
and 25 and to the pre-heating rollers 317, and re-

turning through the pipes 94, but in most in- _.
staneces, only.-one source ‘of ‘hot water supply is

required. The advantage of providing two -
sources cof hot water supply is that should .a.
higher temperature of water be found desirable
in either circuit, this can be supplied without
affecting the temperature of the water supplied
to the other. o S ' v

As hereinbefore mentioned, it is desirable to
cool certain other parts and mechanisms of f&};e
printing machine of this invention. For this pur-
pose, a4 supply of cool or refrigerated fluid from
a source (not shown) is transmitted to the /parts
of each of the printing units it, {2 and {3 by
means of pipes 124, 123 and 122 respectively,
pipe 122 leading from the said source of sup-
ply. Each of the pipes 124, 123 and 122 is con-
nected to one end of each of the rollers 38 and
42 and to the upper impression cylinders 16
of the units 11, 12 and I3 respectively. Ex-
hdust or waste pipes #25, 126 and 121 lead from:
these rollers 38 and 42 and the impression e¢yl-
inders 16 of each unit |1, 12 and 43 respectively
to a suitable disposal system (not shown). It
is also advisable to cool the stationary or rotat-
ing turner bars 52 and therefore these are con-

nected to the cold water source connecting pipe . -

122, and by a pipe 128 to the disposal system.
In some instances, it is desired te cool the roller-
57, over which the lowermost web portion 56
is led toward the folder 14, and therefore this

roller 571 is connected to the cold water source .-

_connecting pipe 122, and to the waste pipe {21.

45
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Web turning bars 106 on the former 5f also are
preferably cooled by being connected to the cold
water pipe {22 and to the waste pipe 12T,

As iIndicated in Figures 12 and 12a, the web
turning bars (06 may be composed of two tele- -
scoped hollow members 129 and 131, both of which
are welded to a bar 130. 'The bar 138 is pro- -
vided with spaced apart holes 132 which ex~.
tend through the inher member 129, and through
which compressed air led into it by a supply
pipe 133 (Figure 1) may flow, the purpose be-

Ing to obviate heating and sticking of the.ink’

- to the surface of the former 5! and to facili~- -

65
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48 and 58 with the peripheral surface of the -

cylinders 15 and 25 the undersurface of these
plates may be formed to fit snugly thereagainst
or provided with fewer grooves in their under-
surface than it has heretofore been the practice
"to provide. )

In some instances, it is desirable to pre-heat
the web 35 before it reaches the first pair of
printing cylinders so that excessive cooling’ ef-
fect upon the ink will be avoided. To obtain
this. result, provision is herein made to heat the
rollers 31 by connecting them with the hot water
pipes 93 and 84. - :

In the diagrammatic illustratiomr shown in
Figure 1 and as above described, two sources of

65
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tate the movement of the webs. The outer mem-
ber 131 and the bar 130 are preferably so ar-
ranged as to form a groove having sides 134 and
i35 to provide for the distribution of air com-.
ing from the holes, 132. Cool water from the
source connecting pipe 122 may be circulated
lengthwise through the outer member 131 to -
both cool the-air in the member {29 and also .
the webs by the contact thereof upon the outer
surface, of the member 13f. It will e under-
stood that if preferred, the holes 132 may extend
only through the outer shell 131, if it is desired
to circulate the cooling fluid through the inner
member 128 and force air through the outer mem-
ber 131. If desired, similar web turning bars ar-

ranged to be used with air may be employed in-

stead of bars 52. '

- In addition to cooling the upper impression
cylinder (6 by cooled or refrigerated water or
other fluid, it is at times, also advisable to

atomize or spray an emulsion of oil and water




4

directly on the peripheral surface of this cylin-
-~ der- 16, - Provision is therefore made for so ap-
plying such an emulsion, and includes nozzles
136 directed toward the il_npression_cylinder {6
of each unit If, 12 and (3 adjacent a plush
emulsion spreading rolier 1371 provided for this
purpose. The nozzles 136 are connected to-
gether and to a pipe .i38 leading from a source
of emulsion (not shown).
As it is desirable to maintain the parts and
mechanisms of the printing machine of this
. invention, which are not heated at substantially
normal temperature, means is shown herein to
_insulate the plate, impression and ink distribut-
ing cylinders from the supporting frames and
" other adjacent parts of the machine. As a simi-
lar arrangement is provided for the plate and
impression cylinders, only one is shown (Figure
. 2) in association with the plate cylinder. The
. shaft ends of the plate and impression cylinders
are preferably journaled in roller bearings 139,
and.a ball thrust bearing (41 is provided at one

o end.” These roller bearings 138 are supported in
. ‘bearing sleeves 142, which may be eccentric

'sleeve»s arranged to be rotated to adjust the pres-
sure between the plate and impression cylinders.
'These sleeves 142 are provided in their interior

2,334,628

point of use, including a source of ink supply
including an ink tank, an ink pump, an ink dis-
tributing cylinder, an ink rail to receive ink from
the pump and to apply it upon the ink distrib-
uting cylinder, means to conduct ink from the
tank to the ink pump, fluid jackets surrounding
the ink tank and ink conducting means, and

- means to conduct to and to circulate a heated

10

20

fluid through the jackets.

2. In a printing machine capable of using a
rapidly drying ink requiring heat to maintain it
in fluid eondition, and having means to heat the
ink and to maintain it at substantially its liquefy-
ing temperature from a source of supply to its
point of use, including a source of ink supply
including an ink tank, an ink pump, an ink dis-
tributing cylinder, an ink rail to receive ink from
the pump and to apply it upon the ink distrib-
uting cylinder, means to conduct ink from the
ink tank to the ink pump, the ink pump having a
hollow casing thereabout having a passageway
therethrough for fluid, and means to circulate a

" heated fluid through the passageway in the

25

surface .adjacent the roller bearings 39. with -

" .a.plurality of axially spaced annular grooves
143 to reduce’ the contact area thereof with the

ouper shells of the bearings 139 and thus reduce
the conduction of hea¢ from the cylinder shaft
to the machine frame. As indicated in Figure 5,
the bearing sleeves 144 of the ink distributing

- .cylinders are supported by insulating sleeves {45

having axially spaced apart annular grooves 146
in-their interior surface to insulate the machine
frames from the heated ink distributing cylin-
. ders. e .
_From the foregoing description of this inven-
_ tion, it is obvious that an improved printing
_machine has been provided which is adapted to
the efficient use of an ink that must be main-
tained at a relatively high temperature to keep
- it in a fluid condition before and while printing
is - being done. =~ o
When using the preferred ink, the printing
plates 48 and 58 on the cylinders 5 and 25
are maintained at from.215° to 230° Fahrenheit
"and the cylindeis 15 and 25 at from 240° to 250°
 Fahrenheit. The preferred temperature at which
the distributing cylinders (1 and 27, and the web
pre-heating rollers 31 are maintained is sub-
. stantially 215° to 225° Fahrenheit, and the tem-
. perature of all of the impression cylinders 16
and 26, the cooled rollers 38 and 42, the turner
bars 52, and the bars (06 at the edges of the
former 51 is preferably approximately 70° Fahr-
enheit or below. ’
: It will be understood that the invention may
be embodied in other specific forms without de-

- -parting from -the spirit or essential attributes

thereof, and it is therefore desired that the pres-
-ent embodiment be considered in all respects as
fllustrative and not restrictive, and it will be
_further understood that each and every novel
feature and combination present in or possessed
by the machine herein disclosed forms a part of
the invention included in this application.

What we claim is: ) .

-1, In a printing machine capable of using a
_rapidly drying ink requiring heat to maintain it
in a fluid condition, and having means to heat the
ink and to maintain it at substantially its liquefy-
ing temperature from a source of supply to its
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‘rail.

hollow casing.

3. In g printing machine capable of using a
rapidly drying ink requiring heat to maintain it
in fluid condition, and having means to heat the
ink and to maintain it at substantially its liquefy-
ing temperature from a source of supply to its
point of use, including a source of ink supply
including an ink tank, an ink pump, an ink dis-
tributing cylinder, an ink rail to receive ink from
the vink pump and to apply it upon the ink distrib-
uting cylinder, means to conduct ink from the ink
tank to the ink pump, the ink rail being provided
with a passageway, and means to conduct a
heated fluid through the passageway in fhe ink

4. In a printing machine adapted to use a
rapidly drying ink requiring heat to maintain it
in usable condition, and having means to heat the
ink and to maintain it at substantially its liquefy-
ing temperature from a source of supply to its
point of use, and to cool it to substantially its
solidifying temperature at use, including in com-
bination, a plate cylinder, an impression cylinder
cooperating with the plate cylinder, an ink dis-
tributing cylinder, conduit means to supply heated
ink to the ink distributing cylinder, means to heat
the peripheral surface of the ink distributing
cylinder and printing plates on the plate cylinder,
and means to cool the impression cylinder by
circulating cold fluid therethrough.

5. In a printing machine adapted to use a
Fapidly drying ink requiring hest to maintain it
in fluid condition, and having means to heat the
1.nk and to maintain it at substantially its liquefy-
ing temperature from a source of supply to its
point of use, and to cool it to substantially its
soiidifying temperature at use, including in com-
bination, a plate cylinder, an impression cylinder
cooperating with the plate cylinder, an ink dis-
tributing cylinder, heated conduit means to supply
heated ink to the ink distributing cylinder, means
to heat the peripheral surface of the ink distrib-
uting cylinder and printing plates on the plate
cylinder to a temperature above the liquefying
temperature of the ink being used, and means to
cool the impression cylinder to a temperature
below the solidifying temperature of the ink by
circulating cold fluid therethrough.

6. In a web printing machine capable of using
a rapidly drying ink requiring heat to maintain
it in a fluid condition, and having means to heat
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"its liquefying temperature from a source of supply

‘the ink and to thaintain it at substantially its
liquefying temperature from g source of supply to
its point of use; including in combination, & plate
_cylinder, an impression-cylinder cooperating with
the plate cylinder, an ink distributing cylinder,
_means to heat the peripheral surface of the ink
distributing cylinder and printing plates on the
plate cylinder to a temperature above the liquefy-

ing temperature of the ink being used, a Heated.

ink container, and conduit means through which
"heated ink is carried from the container to the
ink distributing cylinder and deposited thereon
‘_wi‘tho'ut substantially lowering the ‘temperature
of the ink and without exposing it to the atmos-
phere. - R
.. In & web printing machine capable of using
. a’'rapidly drying ink requiring heat to maintain
it in a fluid condition, and having means to heat

“'the ink and to maintain if at substantially its-

. liquefying température froma source of supply to
" 1its poinit 'of use, and to cool it to substantially its
. solidifying temperature, including in combina-
" tion, & plate cylinder, an- impression ‘cylinder
cooperating with the plate cylinder, an ink dis-
_tributing cylinder, means to heat the peripheral
_surface of the ink distributing cylinder and print-
““ing plates on the plate cylinder to a temperature
above the liquefying température of the ink being

“used, a " heated ink reservoir, ~conduit means-

" through which heated ink is carried from the
..Teservoir. to the ink distributing cylinder and
" deposited thereon without substantially lowering
" ‘the temperature of the ink, and without exposing
.. it to the atmosphere, means to cool the web after
..it is printed, and means to heat sald conduit
means.. . ’ T
.. 8..In a printing machine having a frame and
. adapted to iise a rapidly drying ink requiring-heat
__to maintain it in usable condition, and having
. mesns to heat the ink and to maintain it at sub-
. stantially its liquefying temperature from &
source of supply to its point of use, including in
-.combination, a plate cylinder, an impression cyl-
inder cooperating with the plate cylinder, an ink
distributing cylinder, means to supply heated ink
to the ink distributing cylinder, means to heat the
peripheral surface of the ink distributing cylinder
and .printing plates on the plate cylinder, and
. bearing sleeves having annular grooves to reduce
..the conduction of héat from the plate and ink
distributing cylinders to the machine frame.
-+ 9. In a printing machine adapted to use a
rapidly drying ink requiring heat to maintain it
-in usable condition, and having means to heat the
ink and to maintain it at substantially its.liquefy-

. .ing temperature from a. source of supply to its

point of use, and to cool it tn substantially its
solidifying. temperature, including a plate cylin-
der. an impression cylinder cooverating with the

.- nlate cylinder. an ink distributing cvlinder. means

“tn supply heated ink to the ink distributing cylin-
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to its point of use, and to cool it to substantially

.its solidifying temperature, including in combi-

nation, a plate cylinder, an impression cylinder
cooperating with the plate cylinder, an ink dis-
tributing cylinder, an ink container, conduit
mesans to carry ink from the container to the ink
distributing cylinder and deposit it thereon,
means to heat the peripheral surface of the ink
distributing cylinder and printing plates on the

_plate cylinder to a temperature above the liquefy-

ing temperature of the ink being used, means to
heat the ink container, and means to cool the
web after it is printed; the said heating means

for the ink distributing cylinder, the printing

plates and the ink container including passages

_through which a hot fluid is circulated.

11. In. a printing ‘machine adapted to use a

_rapidly drying ink requiring heat to maintain it

in fluid condition, and having means to heat the
ink and to maintain it at substantially its liquefy-

ing temperature from a source of supply to its
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._.der, means.to heat the p-ripheral surface of the .

ink distributing cylinder and .printing plates on
the plate cylinder, bearine sleeves having annular
erooves to-retard conductirn of heat from the
plate and ink distributing cvlinders to the frame,
“means to cool the surface of the impression. cylin-

to retard-the. conduction of heat from the ma-
t_:‘ﬂ-ine frame to the impression cylinder.

65

point of use, and to cool it to substantially its
solidifying temperature, including a plate cyl-
inder, an impression cylinder cooperating with the
plate cylinder, an ink distributing cylinder, means
to supply heated ink to the ink distributing.
cylinder, means to heat the peripheral surface of
the ink distributing cylinder and printing plates
on the plate cylinder, web turner bars to turn &
web after it has been acted upon by the plate
cylinder, and means to cool the turner bars to a
temperature below the solidifying temperature of
the ink being used.” .

12, In a printing machine adapted to use a
rapldly drying ink requiring heat to maintain it
in fluid condition, and having means to heat the
ink and to maintain it at substantially its liguefy-
ing temperature from a source of supply to its
point- of use, and to cool it to substantially its
solidifying temperature, including a plate cylin-

der, an impression cylinder cooperating with the

plate cylinder, an ink distributing cylinder,
means to supply heated ink to the ink distributing
cylinder, means to heat the peripheral surface of
the ink distributing cylinder and printing plates
on the plate cylinder, a folding mechanism hav-
ing a former with tubular turner bars at each
side edge to receive compressed air and having
outlets to direct the air against a web running
thereover, and a hollow casing over the turner
bais to receive cooled fluld to keep the air and
the surface of the bars cool.

13. In a printing machine adapted to use &
rapidly drying ink requiring heat to maintain it
in fluid condition, and having means to heat the

- ink and to maintain it at substantially its liquely-

ing temperature from a source of supply to its
point of use, including a plate cylinder, an im-
pression cylinder cooperating with the plate cyl-
inder, an ink distributing cylinder, means to
supply heated ink to the ink distributing cylinder,
means to heat the peripheral surface of the ink
distributing cylinder and the plate cylinder,
metallic filler pieces disposed in plate clamp slots

_ in the plate cylinder to conduct heat from the

¢ .der, and bearing sleeves having annular grooves .
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10. In" & ‘web ‘printing. machine capable of

u-ing rapidly drying ink requiring heat to main-

tain 1£in 4 fluid condition, and having means to

heat the ink and to maintain it at substantially-

%

. ¢ylinder to printing plates secured thereon. -

14, In a printing machine adapted to use a
rapidy drying ink requiring heat to maintain it in
usable condition, and having means to heat the
ink and to maintain it at substantially its liguefy-
ing temperature from a source of supply to its
point of use, including in combination, a plate
cylinder, an impression cylinder cooperating with




6

the plate cylinder, an ink distributing cylinder,

means to supply heated ink to the ink distributing

cylinder, the ink distributing cylinder being hol-
low and having hollow shaft ends communicating
- with the interior of the cylinder, a baffle plate
disposed at the connection between the end of
one of the hollow shaft ends and the interior of
the cylinder to direct fluid toward the periphery
of the cylinder, and means to supply and circu-
late heated fluld to and through the cylinder
from one end to the other.

15. In a printing machine adapted to use a
rapidly drying ink requiring heat to maintain it
in usable condition, and having means to heat
the ink and to maintain it at substantially its
liquefying temperature from a source of supply
to its point of use, including in combination, a
plate cylinder, an impression cylinder cooperating
with the plate cylinder, an ink distributing ¢ylin-
der, means to supply heated ink to the ink dis-
tributing  cylinder, the plate cylinder having
spaced apart bores extending lengthwise thereof,
"an axial bore leading into each end of the cylinder
and radially directed bores connecting the axial
_ bores with the spaced apart bores, and means to
supply heated fluid to the axial bore at one end
of the cylinder and lead it out of the bore at the
other end.

16. In a printing machine adapted to use a
rapidly drying ink requiring heat to maintain it
in usable condition, and having means to heat the
ink and to maintain it at substantially its lique-
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fying temperature from a source of supply to its -

point of use, including in combination, a plate
cylinder, an impression cylinder cooperating with
the plate cylinder, an ink distributing cylinder,
means to supply heated ink to the ink distributing
cylinder, the plate cylinder having a plurality of
peripherally spaced apart plate clamp slots in its
peripheral surface extending substantially paral-
lel with its axis and havineg a plurality of spaced
apart bores extending parallel with and below the
plate clamp slots, an axial bore leading into each
end of the cylinder, radially directed bores con-
necting the axial bores with the spaced apart
bores, and means to supply heated fluid to the
axial bore at one end and to lead the fluid away
from the axial bore at the other end of the
cylinder. : .

17. In a printing machine adapied to use a
rapldly drying ink requiring heat to maintain it
in usable condition, and having means to heat the
ink and to maintain it at substantially its liquefy-
ing temperature from a source of supply to its
point of use, including a plate cylinder, an im-

pression cylinder cooperating with the plate cyl-

inder, an ink distributing cylinder, means to
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supply heated fnk to the ink distributing cylinder, .

the plate cylinder having a plurality of spaced
apart plate clamp slots in its peripheral surface
extending substantially parallel with its axis and
having a plurality of spaced apart bores extend-
ing parallel with and below the said plate clamp
slots, an axial bore leading into each end of the
cylinder, radially directed bores connecting the
axial bores with the spaced apart bores, certain
of the radial bores being in alignment with the
clamp slots in the peripheral surface of the cylin-
der and others being disposed intermediate the
same, and means to supply heated fluid to the
axial bore at one end and to lead the fluid away
from the axial bore at the other end of the
cylinder.

18. In a printing machine adapted o use & rap-

60

75

2,334,628

idly drying ink requiring heat to maintain it in us-
able condition, and having means to heat the ink
and to maintain it at substantially its liquefying
temperature from a source of supply to its point
of use, including in combination, a plate cylinder,
an impression cylinder cooperating with the plate
cylinder, an’ ink distributing cylinder, means to
supply heated ink to the ink distributing cylinder,
the plate cylinder having a plurality of spaced
apart plate clamp slots in-its peripheral surface
extending substantially parallel with its axis and
having a plurality of spaced apart bores extend-
ing parallel with and below the piate clamp slots,
an axial bore leading into each end of the cylin-
der, radially directed bores connecting the axial
bores with the spaced apart bores, certain of the
radial bores being in alignment with the clamp
slots in the peripheral surface of the cylinder and
others being disposed intermediate the same, the
bores aligned with the clamp slots being disposed
nearer the axis of the cylinder than the other

-bores, the connecting hores at each cylinder end

being arranged in two axially spaced apart planes,
and means to supply heated fluid to the axial bore
at one end and to lead the fluid away from the
axial bore at the other end of the cylinder,
7 19. In a printing machine adapted to print
with an ink that is hdrdened by cooling, and
having means to heat the ink and to maintain
it at substantially its liquefying temperature from
a source of supply to its point of use, and to cool
it after the point of use of the ink to substan-
tially its solidifying temperature, including a web
turning member having an air passags therein,
and a series of openings communicating with the
passage through which air may be directed
against the web to lessen the pressure of the web
against the member, the said member also hav-
ing a second passage adjacent the aforesald pas-
sage through which a cooling fluid may be passed.

20. In a printing machine adapted to print with
an ink that is hardened by cqoling, and having
means to heat the ink and to maintain it at sub-
stantially its liquefying temperature from a source
of supply to its point of use, and to cool it after
the point of use of the ihk to substantially its
solidifying temperature, including a web.turning
member having an air passage therein, and a
series of openings communicating with the pas-
sage through which air may be directed against
the web to lessen the pressure of the weh against
the member, the said member also having a sec~
ond passage substantially concentric with the
aforesaid passage through which a cooling fluld
may be passed.

21. In a printing machine, means to maintain
2 rapidly drying ink requiring heat to maintain
it in fluid condition substantially at its liquefy- -
ing temperature from a source of supply to its
point of use, including a heated source of supply,
a heated printing platé carrying cylinder, an ink -
distributing cylinder, a heated ink rail to receive
ink from the source of supply and to apply it
upon the ink distributing cylinder, and heated
corﬁnections from the source of supply to the ink
rail.

22. In a printing machine, means to maintain
a rapidly drying ink requiring heat to maintain it

in fluid condition substantially at its Hquefying

temperature from a source of supply to its point
of use, including a heated source of supply, a
heated printing plate carrying cylinder, an ink
distributing cylinder, 8 heated Ink rail adapted to
apply ink upon the ink distributing cylinder, a
heated ink pump to force ink into the ink rail,
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and heated connections from the source of supply
to the pump. )

23. In a printing machine adapted to use a
rapidly drying ink requiring heat to maintain it
in fluid condition, a heated printing plate carry-
ing cylinder over which a web is led, a heated
ink distributing cylinder, a heated ink rail adapted
to apply ink upon the ink distributing cylinder,
& heated source of ink supply, and heated connec-
tions between the source of supply and the rail,
including heated means to force the ink into the
rail. .

24. In a printing machine adapted to use a
rapidly drying ink requiring heat to maintain
it in fluld condition, a heated roller over which
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a web is led, a heated printing plate carrying
cylinder by which the web is printed, a heated ink
distributing cylinder, a heated ink rail adapted
to apply ink upon the ink distributing cylinder,
& heated source of ink supply, heated connections
between the nource of supply and the rail, includ-
ing heated means to force ink under pressure into
the rafil, a cooled roller over which the web is led
after it is printed by the plate cylinder, a cooled
former, and cooled turner bars between the cooled
roller ang the former.
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