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This invention relates to printing presses and 
aims to provide an improved typographic print 

perature for melting and spreading out an even 
film of ink, said cylinders having progressively 

ing press which is particularly adapted for use 
with thermoplastic or hot melt inks. 
There are now available for use in printing 

thermoplastic or hot melt inks which are pig 
mented printing materials of such a character 
that at normal room temperatures (about 25 C.) 
they are solid but may be converted to liquid 
condition by heating to an elevated temperature. 
Such inks have been printed on webs and sheets 
of paper and other base materials both typo 
graphically and by gravure, particularly in the 
production of spot carbon paper and thermo 
plastic transfer sheets; but, due to their physical 
characteristics and properties when in a liquid 
state, many difficulties are encountered, espe 
cially in typographic printing. For example, hot 
melt inks set by cooling, usually caused by Con 
tact with the cold paper, and the ink film there 
fore penetrates very little into the paper and 
produces an embossed effect; because of this and 
the high solid content of such inks, it is neces 
sary to apply an ink film which is considerably 
thinner than that applied with conventional 
typographic inks, and the usual typographic 
ink distribution system does not lend itself Well 
to this. Furthermore, the fact that hot melt 
inks must be heated for application means that 
the ink distribution system must be heated, and 
this creates objectionable working conditions in 
the press room and, in addition, causes many 
troubles in the rubber or composition ink dis 
tributing rollers. 

I have discovered that most, if not all, of the 
known difficulties encountered in the typographic 
printing of hot melt inks may be eliminated and 
such inks may be printed typographically with 
results and operating conditions that are com 
parable to those encountered in conventional 
typographic printing; and I have devised an 
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improved typographic printing press with which 
these results may be accomplished. W 

In accordance with my invention, there is 
provided an improved printing press in which 
the usual typographic ink distributing System 
is entirely eliminated and, in lieu thereof, an 
enlarged form roller is employed. A film of ther 
moplastic or hot melt ink of the desired con 
sistency and thickness is applied to the form 
roller for subsequent application to the plate or 
printing cylinder by means of an aligned system 
of metal milling and coating cylinders which 
may be readily heated, without damage to the 
outside surfaces thereof, to the desired ten 
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increased surface speeds from the ink inserting 
end to the form roller so as to cause a stretching 
or thinning of the film of thermoplastic ink to 
the desired thickness in its transfer from one 
cylinder to the next. Due to the aligned ar 
rangement of the cylinders forming the ink ap 
plying system of my invention, the entire heated 
portion of the printing press may be suitably in 
sulated from the remainder of the press. An 
other feature of my invention consists in cool 
ing the form roller so that the film of hot melt 
ink of the desired thickness transferred thereto 
by the adjacent metal applying roller will tend 
partially to set on the surface of the form roller 
and be subsequently remelted by contact with 
the heated printing cylinder and transferred to 
the type for application to the web or sheet of 
paper. The ink remaining on the form roller 
after contact with the plate cylinder is suitably 
Spread and distributed Over the entire form roller 
surface by means of a heated doctor blade, bar 
Or roller. cooperating with said form roller. 
The above and other features and objects of 

my invention will become apparent upon con 
sideration of the following detailed description 
and the accompanying drawings, in which: 

Fig. 1 is a side elevational view of one form 
of printing press embodying the essential fea 
tures of the invention; 

Fig. 2 is a top plan view, with certain portions 
broken away and in section, of the printing press 
shown in Fig. 1; 

Fig. 3 is an end elevational view of the print 
ing press shown in Fig. 1; - 

Fig. 4 is a schematic view of a modified form 
of printing press embodying the essential fea 
tures of my invention; 

Figs. 5, 6 and 7 are somewhat enlarged frag 
mentary sectional views of three different types 
of doctoring devices that may be used in con 
junction with the large form roller. .. 

Fig. 8 is an enlarged fragmentary detailed view 
of the doctor bar shown in Fig. 7; 

Fig. 9 is a Schematic side elevational view, par 
tially in section, of the printing press arrange 
ment shown in Fig. 1, and illustrating particu 
larly the manner of feeding the web therethrough 

. insulating the heated ink applying cylin 
ers; 
Fig. 10 is a a schematic side elevational view of 

a modified form of printing press embodying my 
invention and particularly adapted for the print 
ing of two colors; and - 
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Fig. 11 is a schematic view, similar to Fig. 10, 

showing a One-color printing press arrangement 
in which the ink applying cylinders are reduced 
in number. 

rollers rotate at increasing surface Speeds from 
left to right and there is a pressure contact be 
tween them, the amount of ink on the cylinder 
43 will be greater than that on the surface of the 

Referring now to Figs. 1 and 2, it will be ob-Y 5 cylinder 42 since the latter is rotating at a higher 
served that one form of printing press embodying 
the essential features of my invention, may com 
prise a base or table member 5 having a pair of 
spaced side frame members, 6, 6 secured to 
the upper surface thereof in any convenient man 
.ner. These side frame members 6, 6, which 
may be of any suitable construction and in the 
present instance consist of elongated horizon 
tally disposed bars of steel, form a support for 
a reel 7 of the material to be printed, said reel 
f 7 being provided with a shaft 8 journalled in 
a bracket 20 attached to the top side of the hori 
zontally disposed side frame members 6. A web 
W. (Fig. 9) is fed from the supply reel T be 
neath a feeding and guiding roller 2 having a 
shaft 22 suitably journalled in bearings 23 mount 
ed in the side frames f6. Feed roller 2 is mount 
ed in cooperative engagement with a suitable im 
pression cylinder 24 having a resilient outside 
surface or sheath 25 and a shaft 26 which is 
similarly journalled in bearings provided in the 
side frames 6. As shown in Fig. 9, the web W 
passes from beneath the feeding roller 2 over 
and around the resilient surfaced impression cyl 
inder. 24 and is returned to a suitable rewind 
roller 27 where it may be rewound as the print 
ing takes place. This rewind roll 27 is provided 
with a shaft 28 which is journalled in suitable 
bearings provided in brackets 30 attached to 
the top edge of the side frames 16, 6. 

Cooperatively mounted with respect to the in 
pression cylinder 24 is a printing or plate cyl 
inder 32 which, in the form shown in the present 
instance, is a hollow cylinder having an outside 
typographic printing surface 33, end walls 3 
and a hollow shaft 35 journalled in suitable bear 
ings provided in the side frames. 6, 16. This 
printing cylinder 32 is preferably heated, in a 
manner to be described more fully hereinafter, 
to a temperature somewhat above the melting 
point of the particular thermoplastic ink being 
used. 
Thermoplastic ink is applied to the plate cyl 

inder 32 in a film of the desired thickness by 
means of an ink milling, spreading and applying 
mechanism which, in Figs. 1 and 2, is designated 
as a whole by the reference numeral 36. This 
system or mechanism comprises a hollow form 
cylinder or roller 37 having an outside resilient 
surface 38 and a hollow shaft 40 which is mount 
edin suitable bearings provided in the side frames 
6, 6. As shown, the form roller 3 is of Sub 

stantially the same diameter as the printing cyl 
inder 32 and receives its ink from a COOpera 
tively mounted metal cylinder 4 which forms 
part of the remainder of the inking system in 
cluding cooperatively mounted metal rollers or 
cylinders 42 and 43, respectively. The rollers 4, 
42 and 43 constitute, in effect, a three-roller ink 
mill and, as best shown in Fig. 1, are of progres 
sively increasing diameters so that, if the shafts 
thereof are rotated the same number of revolu 
tions per unit of time, the outside metal Surfaces 
of said rollers will have different speeds which 
increase progressively from the first cylinder 43 
up to the form roller 37. Thus, if a quantity of 
ink is deposited between the rollers 42 and 43 it . . 
will be initially milled and spread over the Sur 
faces thereof and transferred from the surface of 
the roller 42 to the roller 41. Since these three 

speed and tends to spread out the film.in a well 
known manner. The same action takes place in 
transferring the ink from the surface of the cyl 
inder 42 to the cylinder 4 upon which an even 

10 thinner film will be, deposited. It will be under 
stood that by increasing the number of the roll 
ers in the ink mill, the film of ink may be re 
duced to substantially any desired thickness with 
in practical operating limits. 

15. As best shown in Fig. 1, the bearings for all 
of the cylinders 2, 24, 32, 37, 4 ?, 42 and 43 are 
slidably mounted in the side frames f6, 6 which 
are provided with suitable guideways 44 for this 
purpose. The distance between the rotating Sur 

20 faces of all cylinders may be regulated and ad 
justed by means of suitable set screws 45 mount 
ed between the bearings thereof, and all of Said 
cylinders may be maintained in operative posi 
tion in the guideways 44 of the side frames 6, 

256 by means of a large screw 46 engaging the 
bearing of the cylinder 43 and a similar SCrew 
47 engaging the bearings of the feeding cylin 
der 2. One end of the shaft for each of the cyl 
inders projects through its associated bearing and 

30 beyond the side frame 6 and is provided at the 
end thereof with a gear 48. Each gear 48 meshes 
with a suitable helical gear 50, and all of the 
gears 50 are mounted on a shaft 5 which is ro 
tated at the desired speed in any convenient man 

35 ner, such as by means of a motor 52 and coop 
erating belt driving means 53. All of the gears 
48 and 50 are, in the present instance, identical 
in size and construction so that the shafts of all 
of the cylinders associated-therewith Will be ro 

40 tated at the same number of revolutions per unit 
of time, Suitable gearing 54, which preferably 
includes a conventional slipping clutch mecha 
nism, may be provided for rotating the rewind 
roll 27 at the desired speed. ' 
When thermoplastic or hot melt inks are em 

ployed in my improved apparatus as is contem 
plated by this invention, it has been found neces 
sary to maintain the cylinders or rollers with 
which the thermoplastic inks contact in a heated 
condition, and preferably heated to a tempera 
ture above the melting point of the particular 
thermoplastic inks. For the purpose of provid 
ing the desired thermal treatment for each of the 
cylinders 24, 32, 37, 4, 42 and 43, the shafts 
thereof are all hollow and constructed in the 
manner indicated in Fig. 2 where the cylinders 32 
and 37 are shown in section. All of the "hollow 
shafts are identical in construction and, as shown 
in Fig. 2, the shaft 40 extends through its asso 
ciated bearing 56 and is connected to a nipple 57 
provided on a conventional rotary joint 58 hav 
ing, an inlet opening 60 and an outlet 6. Fluid 
for providing the desired thermal treatment is 

65 pumped through the inlet 60, rotary joint 58, 
nipple 57, and into the hollow shaft 40. A plu 
rality of openings 62 are provided in the hollow 
shaft and the fluid passes through these open 
ings into the hollow cylinder 37 where it circul 

70 lates and transfers heat to the walls thereof. . 
After circulating through the cylinder, the ther 
mal treating fluid passes through apertures 63 
provided in the other end of the hollow shaft 40 
and progresses through said shaft to the end of 

7s an outlet pipe or conduit 64 which is concentri 

50 

55 
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cally mounted in the hollow shaft 40 and sealed 
from the openings 62 by means of a plug 65. This 
outlet pipe 64 passes through the rotary joint 
58 and nipple 57 and is connected with the outlet 
6 so that the fluid, after circulating through the 
associated cylinder, may be passed back to the 
source of supply or to one of the other cylinders, 
as desired. 

In order to supply a heating fluid to the cylin 
ders of the apparatus which are to be heated, and 
to circulate Said fluid through the cylinders in 
the manner described above, a fluid such as oil or 
water may be pumped from a supply tank 66 by 
means of a pump 6 to a suitable heater 68 where 
said fluid is heated to the desired temperature 
(see Fig. 3). From the heater 68 the heated 
fluid passes upwardly through a conduit 70 to a 
flexible tube which is connected with the inlet 
of the rotary joint for the printing cylinder 32. 
The heated fluid circulates through the printing 
cylinder 32 and is passed by means of a conduit 
72 from the outlet of the rotary joint for the 
printing cylinder to the inlet associated with the 
cylinder 4. A conduit 73 connnects the outlet 
for the cylinder 4 with the inlet for the cylinder 
42 and a conduit 74 connects the outlet of the 
cylinder 42 with the inlet of the cylinder 43 so 
that the heating fluid may be circulated from one 
cylinder to the next. Upon passing through the 
cylinder 43, the fluid may be returned to the 
supply tank by means of a conduit 75 connected 
with the outlet for the cylinder 43 and the supply 
tank. In this manner, the heating fluid in its 
most heated condition first circulates through the 
printing cylinder and then, respectively, through 
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the cylinders 41, 42 and 43 with the result that, .. 
although the circulation may be fast enough to 
maintain all of said cylinders in Substantially 
the same heated condition, the printing cylinder 
32 will have its surface at the highest temperature 
and the cylinder 43, which is the last through 
which the fluid circulates, will be at the lowest 
temperature. It will of course be understood that 
separate circulating systems and controls may be 

40 

provided for the printing cylinder and the cylin 
ders 4,42 and 43, if desired. 

It will be noted that the form roller 37 and 
the impression cylinder 24, which are also pro 
vided with means for circulating, a thermal treat 
ing fluid therethrough, are not included in the 
heating system described above. Although there 
may be occasions when it would be desired to heat 
one or both of the cylinders 24 and 37 during cer 
tain uses of the apparatus, I have found that in 
normal typographic printing with thermoplastic 
materials, it is preferable to cool both of said 
cylinders. For this purpose a cooling fluid, such 
as cold water or brine, may be fed from a suitable 
source of supply (not shown) through a conduit 
T6 connected to, the inlet of the rotary joint as 
sociated with the impression cylinder and cir 
culated through said cylinder and conducted by 
means of a conduit 7 from the outlet for the 
cylinder 24 to the inlet 60 of the rotary joint 58 
for the form roller 37. Upon circulation through 
the form roller 37 the cooling fluid may be con 
ducted through a conduit 78 back to the Source 
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of supply, or it may be disposed of in any desired . 
manner. By cooling the impression cylinder in 
the manner just described, the side of the Web 
which is not being printed will be maintained 
in a cool condition so as to cause the printed ma 
terial to set substantially immediately upon ap 

were 

plication to the web; such cooling will also pre- 76 

3 
vent Smudging of any first applied impression in 
the event that the apparatus is being use for 
second side printing. By cooling the form roller 
37, the tendency for deterioration of the resilient 
surface 38 thereof is greatly reduced, and, if the 
cooling is sufficient, in accordance with my in 
vention, the film of thermoplastic ink transferred 
to the resilient surface 38 from the cylinder 4 
will be caused to set or harden, at least partially, 
so that upon contact with the printing cylinder, 
which is heated to a temperature above the melt 
ing point of the ink, a remelting takes place as 
the thermoplastic ink is transferred from the 
form roller to the type. I have found that such 
operation of the apparatus produces an accurate 
control of the film thickness applied to the type 
and provides an effective control of the consist 
ency and viscosity of the ink in its transfer from 
the form roller to the type on the printing 
cylinder. 

It will be understood that during operation 
of the apparatus the outer surface of the rub 
ber form roller 3 will become heated as it con 
tacts the plate cylinder 24 and the steel apply 
ing roller 4. However, due to the transfer of 
heat to the cooling fluid circulating through the 
form roller, the surface 38 thereof is at all times 
cooler than the cylinders 4 or 32 and may be 
maintained sufficiently cool to prevent the ink 
from flowing on the surface of the form roller 
by a chilling of the ink to a point just beneath the 
flow point and at which it is plastic. As this 
solid or semi-solid ink surface contacts, the heat 
ed plate cylinder, it will be melted out in the 
required amounts and transferred to the type. 
In the Construction shown in Figs, 1, 2 and 3, 

the temperature of the steel cylinder 4 and the 
pressure between the surface thereof and the re 
silient surface 38 of the form roller may be 
adjusted so that the unused ink on the form 
roller will meet the ink film on the applying 
roller 4 and be blended therewith and leveled 
out, such action being further facilitated by the 
difference in surface speeds of these two rollers. 
However, I prefer to effect the wiping out and 
spreading of the ink remaining on the form 
roller by means of a heated doctor bar or roller 
which will be described more fully hereinafter. 
In operation of the apparatus shown in Figs. 

1 to 3, chips or blocks of thermoplastic ink are 
placed in the nip between the rollers 42 and 43 
where it will be melted by contact with the 
heated surfaces of said rollers. To prevent the 
molten thermoplastic ink from flowing over the 
ends of said cylinders, I have provided a pair of 
ends guards 80, such as are used in the con 
ventional ink mills, and adjustably supported 
them in any suitable manner in the nip between . 
the rollers 42 and 43, such as by means of a 
supporting bracket 8 attached to the side frames 
6, 6. As the ink melts, a film will be deposited 
upon the cylinder 43. Depending upon the spac 
ing between the surfaces of the cylinders 42 and 
43 and the difference. in surface speeds between 
them, the film on the surface of the cylinder 
43 will be stretched out or reduced in thickness 
and transferred to the surface of the roller 42. 
A similar action takes place in transferring the 
ink film from the surface of the roller 42 to the 
roller 4. The ink film may be thinned still 
further and to the finally desired thickness in its 
transfer from the surface of the roller-4 to the 
Cooled form roller surface 3 where its viscosity 
is increased and from which it is subsequently 



4. 
transferred, by remelting or softening, to the 
heated type of the plate cylinder 32. It will 
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be understood that by increasing the number of w 
steel spreading and applying rollers 4, 42 and 
43, a film of any desired thickness may be trans 
ferred to the surface of the form roller 37; and 
the arrangement of said cylinders may be made 
such that the ink ingredients, such as pigment, 
vehicles and the like, may be inserted in the ink 
mill portion of the apparatus and ground and 
then transferred in the desired film from roller 
to roller and to the heated type. 

10 

Referring now to Fig. 9, where the Figs. 1 to 3 
arrangement of the apparatus is shown schemati 
cally, it will be noted that the web W is fed 
from the supply roll T about the feed roller 
2 and impression cylinder 24 and then between 
the printing and impression cylinders where it 
receives the ink that has been transferred to 
the heated type in the manner described above. 
Due to the fact that the web is in a cooled con 
dition as compared with the heated ink and the 

15 

20 

impression cylinder 24 is cooled by circulating a 
cooling medium therethrough, the temperature 
of the heated ink will be lowered immediately 
to a point where the ink will solidify dr set 
so that it may be passed to the rewind roll 27 
and there rewound without Offset. When Operat 
ing at high speeds, it may be found desirable to 
preheat the web somewhat and to provide a Sup 

- plementary cooling roller beneath the impression 
cylinder 24, 

It will also be noted in Fig. 9 that the entire 
printing and inking apparatus, which is dis 
posed in a substantiallyhorizontal plane, is housed 
in a suitable housing 83 constructed of a suitable 
heat insulating material. This housing may take 
any desired form, that shown comprising a lower 
wall 84 which extends from beneath the impres 
ision cylinder 24 to a point beyond the last steel 
-cylinder 43 and is there attached to an end wall 
85. A top cover member 86 is hinged by means 
of a hinge 87 to the top edge of the end wall 
85. An upper hinged cover member 88 attached 
to the right-hand end of the cover 86 and ex 
tending close to or into contact with the web W on the impression cylinder 24 and a similar 
hinged member 89 in close proximity to the web 
Was it leaves the impression cylinder and travels 
toward the rewind roller 25 complete the en 
closure which may be positioned in any suitable 
manner between the side frames so as to provide 
a substantially air-tight housing. The hinge 87 
permits the cover 86 to be raised so that inks 
may be inserted in the nip or fountain between 
the rollers 42 and 43. By the provision of such 
a housing 83, the heat generated by the heated 
plate cylinder 32 and steel cylinders 4, 42 and 
43 will be confined effectively to the region around 
the press. Aside from increasing the efficiency 
of the heating of these cylinders, this closure 
prevents the heat from escaping into the press 
room where it can create objectionable operating 
conditions. It will be appreciated that if several 
of these presses, particularly multicolor presses, 
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ploy a steel or metal surfaced form roller 92 
which, when suitably formed and aligned with 
respect to the plate cylinder 9, will transfer the 
desired film of ink to the type with a light con 
tact uniform throughout the length of the cyl 
inders and governed by the spacing or pressure 
between the cylinders 9 and 92. Steel cylinder 
93 is of smaller diameter than cylinder 92 so that 
the latter has a greater surface speed and causes 
a proper reduction df and spreading of a film of 
ink over the surface so that it may be trans 
ferred in the desired quantities to the plate cyl 
inder. As indicated, the thermoplastic ink is in 
serted in the nip between the two steel cylinders 
92 and 93. In Fig. 10 I have shown two such 
printing units, A and B, to illustrate the com 
pactness of a multicolor printing press embody 
ing the features of my invention. The dot and 
dash line 94 shows the simplicity of arrangement 
of a suitable insulating housing for the heated 
portions of the press. When printing with the 
apparatus shown in Fig. 10, a web W is fed from 
a suitable supply roll 95 about a guide roller 96 
and passes substantially vertically downwardly 
between the printing and impression cylinders pf 
the two printing units A and B are then about 
suitable guide rollers 9 to a rewind roll 98. -- 
The Fig. 11 arrangement is similar to one of 

the units A or B shown in Fig. 10. However, the 
web is fed in a reverse direction from supply roll 
95 to rewind roll 98. Rollers 92 and 93 are shown 
of the same diameter and are operated at differ 
ent surface speeds in any convenient manner; 

'' and a doctor blade hopper 99 is provided for the 

45 

thermoplastic ink supply. 
In Fig. 4 I have shown a modification of my improved printing apparatus for thermoplastic 

inks which includes the same essential elements 
illustrated in Figs. 10 and 11. However, the ap 
paratus is somewhat differently arranged and 
comprises an impression cylinder OO and a co 
Operating plate cylinder of between which a web 
W may be fed in the direction indicated by the 
arrowhead. The plate cylinder O is preferably 
heated and receives ink in the desired amounts 
from a large ink-applying member or form roll 
er f02. This form roller f02 has a diameter sub stantially twice that of the plate cylinder 

50 
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but is rotated at the same surface speed as said 
plate cylinder; and is cooled in any convenient 
manner, such as by the means illustrated and 
described above in connection with Fig. 1. It 
preferably has an outside or surface cover 03 
of Some suitable resilient material such as rub 
ber. A film of ink of the desired thickness is 
transferred to the resilient surface (O3 of the 
form roller 92 by means of a suitable coating 

60 

roller O4 which is arranged to rotate, in either 
a forward or reverse direction, in a bath of the 
heated and molten thermoplastic ink contained 
Within a suitable heated fountain housing f. 
Said coating roller 64 may be a normal coating 
Foller, or may be provided with the usual in 
taglio screened surface, and the thickness of the 

65 
are placed in a single press room, the heat created . 
by the heated inking system will be considerable. 

In Fig. 10 I have shown a somewhat modified 
form of apparatus, which includes a basic print 
ing unit comprising an impression cylinder 90, a . 
plate cylinder 91, a large form roller 92 and an 
ink applying cylinder 93. The impression cyl 
inder 90 may be cooled in the manner described 
above, and the remaining cylinders 9, 92 and 
93 heated. In this construction, I prefer to em 

70 

layer of ink is regulated by means of a conven 
tional doctor blade O6 adjustably mounted on 
the fountain housing 105. Thus, a film of in 
of the desired thickness is transferred from the . 
Coating roller 04 to the resilient surface of the 
form roller 02 and, since said form roller 
is cooled and of large diameter, the thermoplas 
ticink Will have sufficient time in passing from 

s 
roller 04 to the printing cylinder Otose or 
have its viscosity increased to the point where 
it will be transferred in the desired manner and 
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thickness of film to the heated type of said print 
ing cylinder Ol. 
While, as I have indicated above, a sufficient 

wiping and spreading of the ink remaining on 
the form roller after contact with the type may 
be accomplished by the pressure between the 
coating roll 04 and the resilient surface of the 
form roller f02, I have found it desirable to pro 
vide a heated doctor blade, bar or roller in co 
Operative engagement With the form roller O2 
at a position between the plate cylinder O and 
the coating roller 04 in the direction of rota 
tion of the form roller 02. In Fig. 4 I have 
shown a heated doctor blade 107 which is also 
adjustably attached to the fountain housing 105 
on an extension 08 of one wall thereof which 
constitutes a means for returning any excess 
thermoplastic ink which may tend to accumulate 
on the doctor blade 107 to the fountain housing 
05. In Fig. 5 I have shown the doctor blade 
07 on a somewhat larger scale and it will be 
noted that said doctor blade, , which may be 
heated in any convenient manner, is heated by 
means of a plurality of electrical resistance heat 
ers to provided in a holder in which the 
blade OT is mounted and adapted to be heated 
by conduction. The doctor blade 07 is set at 
Such an angle and pressure With respect to the 
resilie surface 03 of the form roller 102 that 
it will allow a thin film of ink to pass therebe 
yond and tend to have a spreading action so that 
the ink remaining on the surface after contact 
with the plate cylinder will be spread over and 
applied to the portions from which ink has been 
removed. Both of the doctor blades 06 and 0. 
may be Oscillated or reciprocated in the usual 
manner, if desired. When the roller 04 is oper 
ated as a reverse roller coater, doctor blade 106 
may be omitted and doctor blade 107 moved to 
the other wall of the fountain O5 as shown in 
dotted lines; then the roller 04 levels out the 
ink remaining on the surface and applies addi 
tional ink, while the heated blade 107 regulates 
the film thickness. In Fig. 6 I have shown a doctor roller 2 
mounted on a pair of arms 3 and adapted to 
be used instead of the doctor blade 07 described 
above. This doctor roller 2 may be heated in 
any convenient manner, such as by means of a 
plurality of electrical resistance or strip heaters 

4, and is set with respect to the surface of the 
form roller 02 to cause a suitable Spreading of 

5 

O 

5 

20 

5 
form film throughout the length of the surface 
exposed to the bar. 
Any of the forms of construction of the doctor 

blade, bar or roller described above functions ef. 
fectively to Smooth and spread the ink remaining 
On the form roller 02 after contact with the 
heated type on the plate cylinder of and prior 
to a subsequent film-applying operation by the 
coating roller f04. It will be understood that 
the entire heated portion of the apparatus, to the 
left of the web W in Fig. 4, may also be enclosed 
in a suitable insulated housing, if desired. How 
ever, due to the use of the relatively large form 
roller 02 and the cooling thereof and the reduc 
tion in the number of heated rolls, the need for 
Such enclosure is minimized. 
Although I have described several forms of my 

invention and in each have explained its particu 
lar utility in Connection. With thermoplastic or 
hot melt inks, it will be apparent that many of 
the essential features may be used in printing 
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apparatus generally, and any of the forms of ap 
paratus described may be used in conjunction 
with conventional inks or inks other than thermo 
plastic inks. For example, with the construction 
shown in Fig. 9, inks containing particularly vol 
atile or low-boiling solvents could be used and the 
housing 83 would provide an effective means for 
maintaining an atmosphere of volatile solvents 
about the entire inking mechanism. However, it 
will be understood, that if such inks are used in 
the apparatus, it would be desirable to cool all 
of the cylinders within the housing and omit the 
heating thereof. Warious other changes may be 

35 made in the construction, and certain features thereof may be employed without others, with 
out departing from my invention or sacrificing 
any of its advantages. 
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the ink remaining on the surface in the manner 
described above with respect to the doctor blade 
f07. The roller 2 may be a smooth surfaced 
metal roller which is in pressure contact with 
the resilient surface 03 so as to produce the de 
sired spreading action. 

In Figs, and 8 have shown a further modifi 
cation for the doctor bar. This doctor bar Com 
prises an elongated bar 5 which may be heated 
by suitable heating elements 6 and has a uni 
formly ridged or striated outside surface if 1. 
The ridged or striated outside surface may be 
formed in any desired manner, such as by closely 
winding wire 8 of a predetermined gauge about 
the surface of the bar. When a meter bar or 
doctor bar of this character is held in contact 
with the resilient surface of the form roller 02 
in the position of the doctor blade 07 (Fig. 4), 
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the small grooves formed by the wires 8 will 
allow a predetermined amount of the material to 
pass, while the ridges will cause a damming of 
the excess material which, due to the heating of 
the bar, Will spread and tend to form in a uni 75 

What I claim is: 
1. Apparatus for the typographic printing of 

thermoplastic inks which are liquid when heated 
and Solid when cooled, comprising an impression 
cylinder; a heated type cylinder; and means for 
applying a uniform film of the thermoplastic 
ink to the type of said type cylinder, such ink 
applying means including a resilient surfaced 
form roller having a diameter at least equal to 
the diameter of said type cylinder, and means for 
cooling the surface of said form roller. 

2. Apparatus for the typographic printing of 
thermoplastic inks which are liquid when heated . 
and Solid When cooled, comprising an impression 
cylinder; a heated type cylinder; means for ap 
plying a uniform film of the thermoplastic ink 
to the type of said type cylinder, such ink apply 
ing means including a resilient surfaced form 
roller arranged in cooperative relation with said 
type cylinder for transferring ink directly there 
to and having a diameter substantially equal to 
the diameter of said type cylinder, and a plural 
ity of heated metal ink milling and applying roll 
ers arranged in an aligned series beside said 
form roller; and means for circulating a heating 
medium first through said type cylinder and then 
through said metal ink milling and applying roll 
e.S. 

3. Apparatus for the typographic printing of 
thermoplastic inks which are liquid when heated 
and Solid when cooled, comprising an impression 
cylinder; a heated type cylinder; means for ap 
plying a uniform film of the thermoplastic ink to 
the type of Said type cylinder, such ink applying 
means including a resilient surfaced form roller. 
having a diameter substantially equal to the di 
ameter of Said type cylinder, and a plurality of 



6 
heated metal ink milling and applying rollers ar. 
ranged in an aligned series beside said form roll 
er; and means for circulating a cooling medium 
through said form roller. 

4. Apparatus for the typographic printing of 
thermoplastic inks which are liquid when heated 
and solid when cooled, comprising an impression 
cylinder; a heated type cylinder; and means for 
applying a uniform film of the thermoplastic ink 
to the type of said type cylinder, such ink apply 
ing means including a form roller of greater di 
ameter than said type cylinder, means for cooling 
said form roller, and means for redistributing 
the ink remaining on the surface of said form 
roller after contact with the heated type. 
. 5. A method of typographic printing with an 
ink which is liquid when heated and solid when 
cooled, comprising melting a quantity of such ink 
and applying it in a uniform film of -predeter 
mined thickness to the surface of an ink applying 
member, causing the applied film at least par 
tially to set on said surface, bringing the thus set 
film of ink into contact with a heated typo 
graphic printing member so as to cause a film of 
ink to be transferred thereto, and impressing the 
thus inked printing member upon the material to 
be printed. 

6. Apparatus for typographic printing with 
thermoplastic inks which are liquid when heated 
and solid when cooled, comprising an impression 
cylinder; a heated type cylinder; and means for 
applying a uniform film of the thermoplastic ink 
to the type of said type cylinder, such ink-apply 
ing means including a form roller having a diam 
eter substantially equal to the diameter of Said 
type cylinder, means for cooling said form roller, 
and means for redistributing the ink remaining 
on the surface of said form roller after contact 
with the heated type. 

7. Apparatus for typographic printing with 
thermoplastic inks which are liquid when heated 
and solid when cooled, comprising an impression 
cylinder; a heated type cylinder; and means for 
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applying a uniform film of the thermoplastic ink 
to the type of said type cylinder, such ink-apply 
ing means including a form roller having a diam 
eter substantially equal to the diameter of said 
type cylinder, means for cooling said form roller, 
and a heated roller arranged in operative contact 
With said form roller for redistributing the ink 
remaining on the Surface of said form roller after 
contact with the heated type. 

8. Apparatus for typographic printing with 
thermoplastic inks which are liquid when heated 
and solid when cooled, comprising an impression 
cylinder; a heated type cylinder; and means for 
applying a uniform film of the thermoplastic ink 
to the type of said type cylinder, such ink-apply 
ing means including a form roller having a diam 
eter substantially equal to the diameter of said 
type cylinder, means for cooling said form roller, 
roller means for applying a substantially uniform 
film of the thermoplastic ink to said form roller, 
and a heated doctor roller arranged in coopera 
tive relation with respect to the surface of said 
form roller for redistributing the ink remaining 
on the surface of said form roller after contact 
with the heated type, 

9. Apparatus for typographic printing with 
thermoplastic inks which are liquid when heated 
and solid when cooled, comprising an impression 
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cylinder; a heated type cylinder; and means for 
applying a uniform film of the thermoplastic ink 
to the type of said type cylinder, such ink-apply 
ing means including a form roller having a diam 
eter substantially equal to the diameter of said 
type cylinder, means for cooling said form roller, 
roller means for applying a substantially uniform 
film of thermoplastic ink to said form roller, and 
a doctor blade arranged in cooperative relation 
with respect to the surface of said form roller in a 
position between said type cylinder and said roll 
er means for redistributing the ink on the sur 
face of said form roller after contact with the 
type. 

- WILLIAMF, GRUPE, 


