2,341,690

Feb. 15, 1944. L. B. CASE
PRINTING MACHINE
Filed Feb. 8, 1941 3 Sheets—Sheet 1
= ]
3 ———
N N =g
= |;:|l“3 U ‘ N =
AN O ' =
. ~=) 1l l ——
*’\m‘“ = ===
T l| o o
X
N
N |

_AEos

ATTORNEYS




Feb. 15, 1944.

g5 b

2
7 / 20
- 1 15

7,

4 29

L. B. CASE
PRINTING MACHINE

Filed Feb, 8, 1941

2,341,690

3 Sheets-Sheet 2

| ! |\ E 9
: N\. \@l R*\\ N\ E AN
- N
. 3 S
P e pu—y - LT 7 7 “
N \\\\\ //,/ /| “5
\\\\\\\;‘/\, ‘:‘,:";",// It &: A
~, \\ ’ ’/ %
= N
S

ELENEN
R

7

ATTORNEYS




Feb. 15, 1944. L. B. CASE 2,341,690
PRINTING MACHINE
Filed Feb. 8, 1941 3 Sheets-Sheet 3

II(\

'.ilil: ’
Nk :
il iﬁ ~ |
N[O '
||||ll | AL ' o
Nl : ,

Tl
iy
1
:hllll
l‘“ll |

i

|

Y/
o

i

i

S
|

/gﬁ:! |

\IHI"\

v{nI']‘ bl
|

774

ity !

(]
N
avi
N
”I[
:::'lll |
Ly

1
o

r%jf
77
AT
L7/

RETURN

CONDENSATION

Y

i R
S ,‘.l oo
RN l(' i IA‘ M
WL TN B TR gy

AIR VENT

A4

INVENTOR

BYW@\

ATTORNEYS




' Patented Feb. 15, 1944

23416

UNITED STATES PATENT OFFICE

| 2,341,690
PRINTING MACHINE

Lynn B. Cue. New Brunswick, N. J., assignor to
John Waldron Corporation, New Brunswick,
N. J,a corporatlon of New Jersey

Appllca.tlon February 8, 1941, Serial No. 377,942
(CL 101—199)

2 Claims.

This invention relates to printing machines of
the flat block type.

Heretofore, printing with flat block printing
machines has involved the use of inks which have
the necessary fluidity and working consistency at

normal pressroom temperatures. The ink is wet .

when printed on the web and the setting or dry-
ing of the print is effected by the oxidation or
polymerization of an oily constituent of the ink
or by evaporation of solvents or carriers from the

ink or by absorption of the ink into the web or

by a combination of two or more of these.
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Recently, there has been developed an ink

which is solid at normal pressroom temperatures

and melts to 2 fluid consistency suitable for print-

ing at elevated temperatures, that is, tempera-
tures in excess of 175° F. With such ink, it is
heated to an elevated temperature giving it the
desired molten consistency for working on the
press and the ink mechanism and printing form
of the press are also heated to elevated tempera-
tures. The ink in molten condition is applied to
the printing surface of the form in a thin film
which adheres to the printing surfaces at elevated
printing temperatures. A web Is impressed by
the ink form with the web being at ordinary
pressroom temperatures or at any other tempera-
tures which are low in relation to the temperature
of the molten ink. In this way, the ink is printed
from the relief surface of the form on to the web
in thin hot films and the extraction of heat from
these filaments into the web causes the print to
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be set by freezing instantaneously upon leaving

the printing surface.

An object of this invention is the provision of
heating equipment in & flat block printing press
of such character that it is effective to heat the
ink in the fountain to proper temperature within
a narrow predetermined range and maintain the
ink within said temperature range until the ink
is supplied by the form to the paper.

According to this invention, means are provided
for circulating hot liquid through the flat block,
the transfer roll and around the ink reservoir.
These units are maintained full of hot liquid so
that heat is constantly supplied to the active sur-
faces thereof and the hot liquid is caused to flow
therethrough at such rate that a heat balance is
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thereby effecting substantially uniform distribu-
tion of heat supply laterally across the ink film -
resulting in -substantially uniform temperature
latérally of the film. Means are provided in the
circulating system for effecting removal of air or
other gas from the circulating liquid to prevent
air binding and its effective consequences. If
water is used for the heating liquid, temperatures
in excess of 212° F are obtainable by operation
of the system under suitable superatmospheric
pressure. If the system is operated at a pressure

_higher than fifteen pounds above atmospheric

pressure, separate equipment is required, but for
lower pressures standard equipment is used. In-
stead of using hot water under pressure, where
temperatures in excess of 212° F. are desired, use
may be made of well-known liquids having sufi-
ciently high boiling point in either atmospheric
or superatmospheric pressure.

Other objects, novel features and advantages
of this invention will become apparent from the
following specification and accompanymg draw-
ings, wherein:

Fig. 1 is a side elevation of a section of a flat

" block printer embodying the invention;

~ Fig. 2 is a plan view of Fig. 1;

Fig. 3 is a schematic view of one form of liquid
heating equipment;

Fig. 4 is a section on the line 4—4 of Fig. 1, and

Fig, 5 is a section on the line §—5 of Fig. 1.

- The drawings illustrate two units of a fiat block
printing machine which may have as many units
as desired to apply the requisite number of colors
to the web W passing through the machine. In
each unit 10, a head {1 is mounted for vertical
reciprocation and such reciprocation is effected
through the medium of the cam 12 and cam fol-
lower {3 in combination with other mechanism
which forms no part of the present invention.
Each head 11 carries a hollow metal casting or
block f1a having attached to its bottom surface
a plate (4 bearing the pattern which is to be
applied to the web (Fig. 4). Rails 15 extend lon-
gitudinally of a plurality of units 18 and support
carriages 16 for reciprocation beneath the heads
it when the latter are in elevated position. Each

_ carriage is equipped with a pan {7 in which is

maintained. The rate of flow of the hot liquid

is controlled by the size of the outlet orifices
which are so dimensioned that the heat dissipa-
tion is balanced by the heat supplied by the liquid.
The piping for effecting circulation of the hot
liquid is so arranged that the direction of flow
of hot liquid alternates in the various units,
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rotatably supported a hollow transfer roll (8.
Means, including gears 19 fixed to the roll 18,
gears 20 rotatably supported by the carriage 16
in mesh with the gears 19 and racks 15a¢ adjacent

~ the rails 15 are provided for effecting rotation
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of the cylinder {8 upon movement of the carriage
16. The pan {7 contains ink which is applied to
the pa.ttern (4 by engagement therewith of the
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transfer roller 18 during movement of the car-
riage I8 beneath the block if. Reciprocation of
the carriage 1§ is effected by means of pull bars
" 21 connected to the carriage and to a source of
power (not shown). ’ '

In the frame is provided a bed 22 over which
the web W passes. Any suitable means are pro-
vided for advancing the web a predetermined dis-
tance after operation of the printing heads.  The
arrangement heretofore described is standard
structure except for the hollow construction of
the block lfa and is typical of fiat block printers
now in existence. _

In the operation of the mechanism above de-
scribed, the web W is held statfonary and the
head 1 is moved downwardly to bring the pattern
14 into contact with the web and apply the proper
impression thereto, after which the head is ele-
vated to its original position and is held in such
position. The web is then moved forwardly a
predetermined distance and at the same time the
carriage 16 is caused to move beneath the head
from one side of the frame 10 to the other side
of the frame (0. During such movement of the
carriage, the transfer roll 18 is rotated to pick up
& fllm of printing fluid from the pan 17 and apply
it to the pattern 4. After ink has been applied
to the pattern (4, the cycle just described is re-
peated. '

The present invention resides in the arrange-
ment now to be described for maintaining the
plate 14 and the ink at a predetermined tempera-
ture in excess of room temperature. Preferably,
the block la is divided into two sections by a par-+
tition 11b extending transversely of the direction
of web travel and the pan I7 is provided with a
false bottom forming a jacket or reservoir 23 in
the lower portion of the pan. A pair of pipes 24
and 25 extend beneath the bed 22 adjacent oppo-
site ends thereof while another pair of pipes 26
and 27 also extend beneath the bed adjacent the
opposite ends thereof. A flexible tube 28 leads
from the pipe 24 to the end of the block {g adja~
cent such pipe and communicates with the inte-
rior of one block section while a similar tube 28
leads from the opposite end of the block section
to the pipe 25. A flexible tube 30 leads from the
pipe 26 to the end of the block !¢ adjacent such
pipe and communicates with the interior of the
remaining block section while a similar tube 31t
leads from the opposite end of said block section
to the pipe 21. A flexible tube 32 leads from
the pipe 24 to a coupling 33 connected to one end
of the roller 18 at the opposite end of which is
connected a coupling 34 connected to a flexible
tube 35 leading to the pipe 25. Each of the cou-
plings 33 and 34 is a standard article of merchan-
dise which permits free rotation of the roller 18
relative to the tubes 32 and 35. A flexible tube
36 leads from the pipe 26 to the end of the reser-
voir 23 adjacent such pipe while a flexible tube
37 leads from the opposite end of said reservoir
to the pipe 21. _

As shown in Fig. 3, a cross pipe 38 extends be-
tween the two pipes 24 and 26 and a cross pipe 39
extends between the pipes 25 and 27. The cross
pipe 38 is connected by a pipe 40 with the outlet
of & pump B, the inlet of which is connected to
the lower portion of a closed tank T while the
cross pipe 39 is connected by a pipe 41 to the top
of sald tank T. Operation of the pump B with-
draws liquid from the tank T and supplies such
liquid through the pipe 40 and cross pipe 38 to
the pipes 24 and 26 from which it flows by way
of the tubes 28, 30, 32 and 36 into the block sec-
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tions, the transfer roller and reservolr. Liquid is
discharged from the block sections, the transfer
roll and the reservoir respectively through the
tubes 29, 31, 35 and 37 into the pipes 28§ and 27
through which it is returned by way of the cross
pipe 38 and pipe 41 to the top of the tankT. The

- arrangement of the flexible tubes is such that the

flow in the two block sections is oppositely di-
rected and the flow in the transfer roll and res-
ervoir also is oppositely directed. = . :

A steam coil 42 in the tank T is supplied with
steam through s pipe 43 from any suitable source

“(not shown) and a pipe 44 returns condensate
.from the coil 42 to such source. A thermostat

45 arranged in the tank operates a valve 48 by
which the supply of steam to the coil 42 is con-
trolled to maintain the liquid at constant tem- v
perature, . o

A pipe 47 leads from the top of the tank T to
& second tank T: at a higher elevation than the
tank T, the tank T: being provided with an air
vent 48. A valve-controlled liquid supply pipe 48
communicates with the pipe 47 below the tank T:.
The operating pressure of the system is deter-
mined by the level of the liquid in the tank T:
which must be at least high enough to insure
complete fllling of the block sections, the transfer

roller and the reservoir.

30

35

40

60

7%

The arrangement of pipes and tubes Just de-
scribed insures even heat distribution throughout
the entire expanse of the plate 14 and assures
uniform lateral distribution of heat in the Ink
supplied thereto. The heat differential between
the opposite ends of the pan is counterbalanced
by the opposite heat differential between the ends
of -the transfer roller and the heat differentisl
between opposite ends of one block section is
counterbalanced by the opposite heat differential
between the ends of the remaining block section.

The rate of flow of hot liquid through the res-
ervoir, transfer roller and block sections is con-
trolled by the outlet orifices therefor. Such ori-
fices may be of fixed size or may be in the nature
of valves 50 whereby the rate of flow may be

5 varied. In each case, the inlet orifice is of larger -

area than the outlet orifice and has no function
in controlling the rate of flow. With suci ar-
rangement of inlet and outlet orifices, there is no
possibility of the occurrence of air pockets or
vacuum in the various elements to which liquid
is supplied as liquid is always supplied thereto
at least as fast as it is removed therefrom. -

In the operation of the system, any air trapped
in the units to which liquid is supplied is dissi-
pated in the circulating lquid and is carried
thereby into the tank from which it escapes .
through the pipe 41 and vent 48. Also, any air
carried into the system by the original or make-
up liquid introduced through the pipe 49 is simi-
larly vented. After a short period of operation,
all air is removed from the system, thus insur-
ing uniform transfer of heat from the liquid to
the printing ink, the surface of the transfer roil
18 and the pattern 14. .

The liquid in the tank 10 is maintained at con-
stant temperature by operation of the valve 46
by the thermostat 45. Constant temperature of
Hquid is thus supplied to the reservoir, the trans-
fer roll and the block sections. The rate of flow
through each unit is controlled by the respective
outlet orifices to be such as to supply sufficient
heat thereto to maintain a heat balance therein.
with a temperature differential of not more than -
2° F. between the opposite ends thereof. ' The
heat supplied to the units is so distributed and
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balanced that there is little or no temperature
differential either laterally or eentrifugally along
the surface of the transfer roll or the pattern or
- along the ink film. This is accomplished (1) by
maintaining a large mobile or self-equalizing
mass of heat in each unit in the form of a body
of hot liquid; (2) by maintaining at a constant
temperature all liquid circulated into the units;
(3) by keeping at a minimum the differential be-
tween the temperature of the liquid and the de-
sired temperature of the ink; (4) by keeping the
rate of liquid circulation through the use of am-
ple pumping capacity high enough to prevent
substantial drop in the liquid temperature dur-
ing its passage through any unit; (5) by selecting
an outlet orifice between each unit in relation to
the rate of liquid circulation so that the mass of
liquid in each unit is constantly subjected to uni-
form and positive pressure and (6) by alternating
the direction of flow of the circulated liquid
through the various units. In this way, the ink
may be maintained at substantially the same
desired temperature from its departure from the
pan until it is applied to the web. .

The maximum temperature to which the liquid
inr the tank can be heated is determined by the
boiling point of the liquid at the operating.pres-
sure of the system, as above such temperature
vaporization of the liquid will occur. Usually
fifteen pounds above atmospheric pressure is the
maximum allowed by law where ordinary plumb-
ing equipment is used, and with water as the heat
supplying liquid, the maximum. temperature ob-
tainable at such pressure is approximately 250°

F. and the operating pressure is obtained by hav- 35

ing approximately 34 feet of liquid head in the
tank Ti.. With other liquids having higher boil-
ing points than water, operating temperatures
in the range of 250° F. to 500° F. may be obtained
in this system. 'The liquid may be heated to tem-
peratures in excess of 212° F. by the use of super-

L

3

15

25

30

40 from.

3

heated steam as the heat source or by use of a
suitable heater.

Iclaim: ’

1. In a flat block printing machine having a
reciprocating head and an ink pan reciprocable
at right angles to the reciprocation of said head
and a hollow transfer roll rotatably mounted in
said pan, a hollow block carried by said head and
provided with a pattern to be printed, a partition
in said hollow block extending transversely to
the direction of movement of the material to be
printed and dividing the block into two sections,
a jacket associated with said pan, means for cir-
culating liquid through said jacket and transfer
roller in opposite directions, and means for cir-
culating liquid through said block sections in op-
posite directions and maintaining each section
full of liquid in contact with the entire inner sur-
face thereof.

2. In a flat block printing machine having a
reciprocating head and an ink pan reciprocable
at right angles to the reciprocation of said head
and & hollow transfer roll rotatably mounted in
said pan, a jacket associated with said pan a
hollow block carried by said head and provided
with a pattern to be printed, a closed tank con-
taining a body of liquid, means for heating said
body of liquid, a pump, and manifolds connect-
ing said tank with said jacket, transfer roller
and block for circulating liquid from said tank in
parallel streams through said jacket and trans-
fer roller and block back to said tank with the
direction of flow in said transfer roller being op-
posite to the direction of flow in said jacket, anc
means controlling flow through said transfer
roller and block and jacket to maintain the same
full of liquid in contact with the entire inner sur-
face thereof at constant positive pressure therein
exceeding the pressure beyond the outlets there-

LYNN B. CASE.




