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EDWARD R. GASKIN, OF BUFFALO, NEW YORK ASSIGNOR OF ONE-THIRD TO ALEXAND‘EB
H. JACKSON AND PETER T. HOEHN, BOTH OF BUFFALO NEW YORK L

APPARATUS FOR TREATING PAPER WITH VAPOR PREPARATORY TO I’BINTING
. THEREON . . .

Applicétion filed October 29,‘ 1930. - Serial X o.'491,890.'

This invention relates to an apparatus for

treating paper with vapor preparatory to

prmtmo thereon or embossing the same.
‘Tt has been found in actual practice that

when sheet paper is comparatively dry, hard’

or rough that it requires unusually heavy
pressure of the engraved steel.die or engraved

‘copper plate, or similar printing member of

the press against the sheet of paper in order
to enable the latter to pick up the ink prop-

erly and make a clear impression. This is-

particularly necessary when printing from
engraved dies or plates - which have been worn
considerably and therefore renders it difficult
if not impossible to obtain a clear impression
of the face of an engraved die.

It is the object of this invention to provide
simple, efficient ‘and ‘economical means for

treating the sheets of paper with a vapor such

as steam before producing the impression of
the press thereon whereby the fibers of the
paper are softened and any  stiffness and

hardness in the same istaken out so that the"

paper is pliable and can be readily deflected

by light pressure into a full engagement with

the engraved or printing surface and caused

to take up the ink fully over the entire en-

graved surface, thereby bringing out all the

details of the engraving Wlthout requlrmg

undue pressure.
In the accompanymg drawings:
Figure 1 is a fragmentary vertical longi-

tudinal section of a printing press adapted
-movable lower plunger which is guided on

to produce printing from an engraved steel
die or engraved copper: plate and equipped
with one form of my invention and showing
the parts in the position in which the die or

plate is removed from between the upper and

lower plungers of the press, and a sheet of

paper has been introduced in -its operative

position ready for being printed thereon.
Figure 2 is a'similar view showing the

position of the parts when the sheet of paper

15 be ing impressed or printed. between the
die and counter of the press.

Figure 8 is a front elevation of the press

Flcrure 4 is a fragmentary horizontal sec-
tion taken on line 44 Fig. 1 1looking down-
wardly.

JFigure 5 is a fracmentary horizontal sec-

tion taken on the correspondmgly numbered _'1

line in Fig. 1 and looking upwardly. \

Figure Bisa fragmentary vertical 1ong1-
tudinal section similar to Figs. 1 and 2 but
showing a modified form of my invention in
which a plurality of vapor delivery nozzles
are employed for tempering the sheet of pa-
per preparatory to producing a printed im-
pression thereon between the d1e and counter
of a printing press.

Figure 7 is a similar view showmg a fur--

ther modification of my-invention-in which
the position of -the die and counter -and the

‘vapor applying means are reversed from that

shown in Figs. 1,2 and 6. v

Figure 8 1s a view similar to Flgs 1, 2 6
and 7 and showing still another modlﬁed
form of this invention.

Figure 9 is a fragmentary section of a fur-
ther modification of my invention.

In the following description similar char—
acters of reference indicate like parts in the
several figures of the drawings. .

Referrmg to Figs. 1,2, 8, 4 and 5, the nu-

‘meral 10 represents the main frame of the

printing press which may be of any suitable
construction to support the various Workmg
arts. -

Although these working parts may be vari-

ously organized for co-operation with my im-

provements, the particular form of the press

shown in Figs. 1-5 is constructed as follows:
The numeral 11 represents a - vertically

the front part of the main frame and: actuat-
ed by means of a toggle having upper and
lower links 12 and 13 which have their oppos-
ing ends.connected by means of aipivot 14
while their extremities are connected respec-

tively by pivot pins 15 and 16 to the under- -
. side of the lower plunger 11 and a supporting

block 17 on the adjacent lower part of the
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main frame, a rotary shaft 9 journaled hori-

zontally and transversely in suitable bearings

- on the main-frame in rear of this toggle; a

closing cam 18 arranged. on the shaft 9 and
adapted to engage with a roller 19 on the
lower ‘toggle ‘bar 13 . for causing the lower

“ plunger to rise, and an opening cam 20 also

‘arranged on the shaft 9 and adapted to en-
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gage with a roller 21 which is connected by a
link 22 with the lower toggle bar 13 for the
purpose: of opening the toggle and causing
the lower plunger 11 to descend.

The numeral 23 represents an upper plung-
er which is arranged above the lower plunger
and guided on the upper part of the main
frame so as to be capable of moving vertical-
ly toward and from the lower plunger.
This movement is imparted to the upper
plunger by means which comprise a toggle
having a lower toggle bar 24 pivotally con-
nected at its lower end with the upper end
of the plunger 23 by means of a pivot pin 25,
an upper toggle bar 26 pivotally connected
at-its lower end by means of a pin 27 with
the upper end of the lower toggle bar 24, and
a’ pivot pin 28 connecting the upper end of
the upper toggle bar 26 with a supporting
block 29 on the upper part of the main frame.

The closing or straightening movement of
the toggle bars 24 and 26 for causing the
upper plunger to descend and the opening or
unfolding action of these toggle bars for caus-
ing the upper plunger to rise, is effected in
the present case by means of a rock shaft
30 having an upwardly projecting arm 31 con-
nected by a link 82 with the pivot 27 which
connects the opposing ends of these toggle
bars 24 and 26. , _
~ The numeral 33 represents a sheet of paper
-which: is adapted to be printed or embossed
between the printing elements of the press,
which elements in the present case consist
of a counter 34 and a die 35 Dbetween
which the sheet of paper is -adapted to

‘be pressed for producing an impression

upon the latter. This counter in the
present- case is secured to the underside
of an upper platen 36 which is detachably
secured to the lower end of the upper plunger
by means of a stem 37 formed on this platen
and secured in a socket 88 in this plunger
by means of a set screw 89. The die 35 is
mounted on - the lower platen 40 which is
adapted to move backwardly and forwardly
into and-out of an operative position between

“the upper and lower plungers so that in the

forward position of this platen the die there-
on will be aligned with the counter for co-
operation therewith, and in the rearward

‘position of this lower platen the die there-

on will be in a position for co-operation with

‘the inking and wiping mechanism whereby
‘ink 4s applied to the die and the surplus

wiped therefrom before an impression is

-taken thereof.

This inking and wiping mechanism may be
of any suitable and well-known construction
and the same in the present instance is there-
fore represented diagrammatically by means

~of an ink delivery roller 41 with which the
"engraved surface of the die is adapted to
_-engage in its rearmost position for receiving
a coat of ink thereon, and an endless wiping on the registering mat 55, is subjected to the 1
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sheet 42 which is supported between the ink-
ing roller 41 and the upper and lower plung-
ers by means of guide rollers 411 and a pad
43 so that during the forward movement
of the die from the inking roller 41 to the
printing position any excess ink deposited
on the die will be wiped therefrom and there-
by permit a clean impression of the die to be
produced on the sheet of paper.

The lower platen is reciprocated length-
wise of the machine by a slide 44 upon which
the lower platen is mounted and which is
guided at its opposite longitudinal edges in
guide rails 45 which are connected with ths
lower plunger 11 and rise and fall there-
with. The forward and backward movement
of this slide 44 is effected by any suitable
means but in the present case these means
comprise a rock shaft 46 journaled on the
lower part of the main frame and provided
with an upwardly projecting rock arm 47, a
rear link 48 pivotally connected at its rear
end by means of a pin 49 with the upper
end of the rock arm 47, a front link 50 con-
nected at its rear end by means of a pin 51
with the front end of the rear link 48, a- front
pin 52 pivotally connecting the front end
of the link 50 with the lower slide 44, and
guideways 53 which are arranged on the

underside of the guide rails 45 and move ¢

vertically thevewith, and which receive
rollers 54 at opposite ends of the pivot pin
or rod 51 for controlling the movement of
the links 48 and 50. :

The sheet of paper 83 which is to be printed
is supported in 1ts operative position pre-

paratory to being printed by placing the same
‘on a registering mat 55 which is provided at

its front end with gage pins 56 against which
an edge portion of the sheet to be printed is
placed for accurately gaging this sheet in its
proper. position between the upper and lower
plungers preparatory to producing a printed
impression thereon between the counter and
die.

Below the counter the registering mat 55
is provided with an opening 57 so as to ex-
pose the underside of the sheet of paper to be
printed and permit engagement therewith
of the die, which co-operates with the counter
for producing the printed impression on the
sheet of paper.

The registering mat 55 is supported in its
operative position by a feed table 58 ar-
ranged horizontally on the main frame and
having its rear end provided with a recess
59 over which the rear part of the registering
mat 55 projects, and thereby exposes the up-
per and lower surfaces of the sheet of paper

33 to be printed to the faces of the counter i

34 and the die 35.

Preparatory -to producing a printed im-
pression between the die and counter on each
sheet of paper, the latter, after being placed
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action of a cloud or jet of vapor which op-
erates to puff up, soften and slightly moisten
the sheet so that the fibers of the paper are
loose instead of stiff and hard, and therefore
capable of being readily pressed into engage-
ment with all parts of the engraved surface

‘of the die or plate and take up the ink readily

from its entire area for producing a perfect
impression.

Any suitable vapor may be employed for
this purpose such as benzene, gasoline:or
benzol, but the safest and most economical

‘vapor which may be used for this purpose

consists of steam which may be directed
against the area of the sheet to be printed

in various ways, while the sheet is in the

press. o ,
In the particular organization shown in
Figs. 1-5 this steam is delivered against the
underside of the sheet of paper which 1s ex-
posed through the opening 57 in the register-
ing mat 55 and the recess 59 in the support-
ing table, by an upright nozzle 60 arranged

“in a cavity 61 in the lower plunger 11, and
‘projecting upwardly through an opening 62
“which is formed in a cover 63 at the upper end

of the lower plunger, as shown in Kigs. 1,
2 and 4. .
Steam for this purpose may be generated
in various ways, for example, in a steam
boiler 64 arranged adjacent to the printing
or embossing press and having the outlet at
its upper end connected with the nozzle 60 by
means of piping which includes a horizontal
manifold pipe 65 connected with the main
supply pipe 66 at the upper end of the boiler,
a horizontal pipe 67 projecting from the low-
er end of the nozzle 60 forwardly through
an opening 68 in the front wall of the lower
plunger 1T, and a vertically swinging deliv-
ery pipe 69 connected at one end with the
manifold pipe 65 and at its opposite end with
the front end of the horizontal pipe 67. The
water in the boiler 64 may be heated by a gas
burner 70 arranged below the boiler, and the
height of the water in the boiler may be deter-

mined by means of a gage 71 arranged at the

side thereof.

When the die-carrying slide 44 is in . its
rearward position the upper end of the nozzle
60 is uncovered by this slide thereby permit-
ting the steam or vapor issuing from the noz-
zle to be directed against the underside of
the sheet of paper 33 where the same is in-
tended to receive a printed impression where-
by the exposed area of the sheet is softened in
the manner described. S ‘

At this time the lower plunger is in its
depressed position and the upper plunger is
in its elevated position so as to permit the at-
tendant to freely place the sheet to be print-
ed on the registering mat over the opening
57 preparatory to steaming and printing the
same.

After the sheet has been thus placed in the

3

printing position and received this steam
treatment the slide 44 moves forwardly and
carries the die 35 into its foremost position
immediately below the opening 57 in the
registering mat and the undersurface of the
sheet to be printed. During the last part of
this forward movement of the slide 44 the
same engages with the upper surface of the
cover or plate 63 and closes the opening or
port 62 into which the upper end of the steam
nozzle projects, as shown in Fig. 2, so that
the same in effect forms a valve for cutting
off the delivery of steam from the nozzle to
the paper. Whatever steam escapes from the
nozzle at this time will be conducted to the
oxterior of the press through the openings
62, pocket 61 and passage 68 through which
the branch pipe 67 projects so that no danger-
ous steam pressure can develop within the

press itself which might do harm.

~ As an additional safeguard the top of the

boiler may be provided with a safety valve -

79 which “will permit the boiler to blow off
when the pressure in the same exceeds a pre-
deterinined limit.

After the slide reaches the forward end of
its stroke the counter is lowered into engage-
ment with the upper surface of the sheet of
paper by the descent of the upper plunger
93 and then the lower plunger is raised by
its operating mechanism so that the die is
carried upwardly through the opening 57 in
the registering mat 55 and into engagement
with the underside of the sheet to be printed
and produces an impression of the die or plate

theraon. Thereafter the lower plunger de- -

scends and carries the die away from the un-
derside of the sheet which has been printed,
the upper plunger is raised for disengaging
the counter from the upper side of the print-
ed sheet and then the slide 44 is moved rear-
wardly for receiving another ccat of ink,
and a wiping action removes the excess of
ink preparatory to producing a printed im-
pression on the next following sheet. Assoon

‘as the die and countsr have been disengaged

from the sheet which has been printed the op-
erator removes this sheet from the register-
ing mat and replaces the same with a fresh

‘or unprinted sheet, and as soon as a new sheet
is placed upon the registering mat over the
-opening 57 therein this sheet is also acted

upon by the cloud or jet of steam issuing from
the nozzle 60 which has been uncovered by
the rearward movement of the slide 44 so as
to put this sheet in condition for subsequent
printing. :

All the sheets of paper which are to be
printed are successively operated upon by the

steaming device and the printing mechanism 1

in the manner described, which operations
are performed without requiring any special
attention from the operator but are effected
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automatically and therefore permit of pro- -

ducing the advantageous results of steaming
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the paper without reducing the output of the
press or in any way interfering with the usual
work of the attendant.

When a plurality of presses are to be
equipped with this steaming apparatus the
manitold pipe 65 is made sufficiently long so
as to lead to the several presses which are
to be supplied with steam. For example, as
shown in Fig. 8, the manifold pipe 65 is pro-
vided with two inclined branch pipes 69, each
of which is adapted to supply steam to a press
in accordance with this invention, and if a
larger number of presses is to be served in
this manner the number of outlets of this
manifold pipe 65 are increased accordingly.
Each of the branch pipes 69 has a valve 691
for controlling the same.

Bach of these branch pipes may be made
sufficiently long so that it will have the re-
quired spring and permit the lower plunger
to rise and fall with the respective steam noz-
zle 60, or the upper end of each pipe 69 may
be connected with the branch pipe 67 leading
to the nozzle 60 by means of a rotary joint 86,
while the lower end thereof may be connected

ith a steam manifold pipe 65 by another
rotary joint 87, both of which rotary joints
may be of any suitable and well-known con-
struction. If desired, the piping connection
between the boiler and the nozzle 60 may be
relatively rigid so as to hold the nozzle prac-
tically immovable in a vertical direction, and
when this form of construction is employed
then the copening 68 in the lower plunger
through which the branch pipe 67 passes is
made sufficiently high so that the plunger is
free to move into its upper and lowermost po-
sitions without disturbing the position of the
nozzle, as shown in Figs. 1 and 2.

When comparatively large areas of a sheet
of paper are to-be printed, more than one
steam delivery nozzle may be required, for
example as shown in Fig. 6 two nozzles 60, 60
are arranged one behind the other so that the
steam issuing therefrom in the form of a
cloud will cover a proportionately greater
area on the sheet of paper. which is to be
printed.

This particular Figure 6 of the drawings
also shows the steam connection with the noz-
zles extending through the bottom of the
lower plunger 11, as shown at 78. In some
instances the steam connection may be carried
through the rear wall of the plunger, as
shown by dotted lines at 74 in Fig. 6. Obvi-
ously, however, this steam connection for
supplying the delivery nozzles may be carried
through any other suitable part of the lower
plunger as circumstances require.

If desired, the counter may be arranged
underneath the sheet to be printed, as shown
at 75 in Fig. 7, and the die above the sheet, as
shown at 76 in the same. figure, which also
necessitates reversal in the position of the die

platen 77 and the longitudinally reciprocat-

1,883,364

ing slide 78 which carries the die platen. In
this case, the steam supply nozzle 79 receives
dry steam from a steam trap 100 (provided
with a water drain pipe 101) and projects
downwardly from the upper plunger 23
through an opening in an upper cover plate
80 which is adapted to be traversed by the
slide 78 so as to cover and uncover the outlet
of the upper nozzle 79. The operation of the
apparatus in all other respects is substan-
tially like that deseribed and shown in the
construction illustrated in Figs. 1-5.

Instead of utilizing the slide which carries
the die, and the cover on one of the plungers
through which the nozzle projects as a valve
device for shutting off or permitting the es-
cape of steam from the nozzle, an organiza-
tion may be employed such as that shown in
Fig. 8 which is constructed as follows:

The numeral 81 represents a vapor dis-
charge nozzle which is movable forwardly
and backwardly into and out of a position
between the upper and lower plungers for
the purpose of delivering a cloud or jet of
steam against the surface of the sheet to be
printed. This nozzle is mounted on the up-
per end of a longitudinally swinging branch
pipe 82 which is connected at its upper end
with the nozzle 81, while its lower end is con-
nected by means of a rotary valve 83 with a
steam or vapor supply pipe 84. The upper
part of this swinging pipe 82 is connected by
means of a link 85 with the die-carrying slide
44. When the plungers are separated and the

“shide 44 is in its rearward position the nozzle

81 is moved rearwardly into a position be-
tween the upper and lower plungers and
below the point where the sheet is supported
preparatory to being printed, and while the
nozzle is in this position the rotary valve 83
1s open to permit steam to pass therethrough
and to the delivery nozzle 81. As the slide 44
moves forwardly for bringing the die 85 into
operative relation with the counter 84 the
swinging die 82 is moved forwardly and
thereby shifts the discharge nozzle 81 for-
wardly away from its vapor delivery position
below the sheet of paper, and at the same time
turns the rotary valve 83 so as to close the
same and prevent further discharge of steam
or vapor therefrom.

A still further modification of my inven-
tion is shown in Fig. 9 in which the sheet 33
to be printed is placed on a table 86 and over
an opening 87 in the latter, and means are
provided for reciprocating the table so that
1n its foremost. position the sheet stands over
the upper end of a steam delivery nozzle 88,
as shown by full lines in Fig. 9, and when the
table is in 1ts rearmost position, as shown by
dotted lines in the same figure, the sheet is
placed between a lower stationary die or plate
89 mounted on a bed 90 and the counter 91
adapted to co-operate with the die or plate
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and mounted on a vertically movable plung-
er 92. , : T ,
" Each of these several devices for supplying
steam or vapor to the sheet of paper which is
to be printed is comparatively simple and in-
expensive in construction and capable of be-
ing easily and readily applied to the standard
types of printing and embossing presses now
on the market, without requiring any change
in the same and without interfering with the
normal operation thereof.

Tt further permits of conveniently and ex-
pediticusly steaming, moistening or vaporiz-
ing the sheets over the areas which are to re-
ceive the printed or embossed impressions so
as to cause the fibers of the paper to be mois-
tened or loosened and put in a condition in
which the same can be engaged fully with the
design of the die or plate and receive a clear
impression thereof under light pressure, such
as would occur if the same were subjected to
extra heavy pressure as is customary. when
printing from dies or engraved surfaces
which have been worn considerably. -

Moreover, by steaming the sheets prepara-
tory to engaging the same by the engraved
die or plate the impression on the sheet is
made with ease, and every tone and line is ob-
tained, no matter how delicate, so that the
finished printed product is equal to that of
a moistened hand printed impression on a
hand operated press. ' :

T clalm as my invention:

1. An apparatus of the character described,
comprising two relatively movable platens
adapted respectively to carry a die and
counter between which a sheet of paper is to
be printed, means for supporting the sheet at
the printing position and means for apply-
ing vapor to the sheet at the printing position
before printing an impression thereon be-
tween the die and counter. T

2. Anapparatus of the character described,
comprising two relatively movable platens

5 adapted respectively to carry a die and

counter between which a sheet of paper is to
be printed, means for supporting the sheet at
the printing position and means for apply-
ing steam to said sheet at the printing posi-
tion before producing the printing impres-
sion thereon. , .
3. An apparatus of the character described,
comprising a die and counter between which
a sheet of paper is adapted to be printed, two
relatively movable plungers upon one of
which said counter is mounted, a slide mov-
able into and out of an operative position be-
tween said plungers and carrying said die,
and means for directing vapor against said
sheet preparatory to printing an impression
thereon between said die and counter. B
4. An apparatus of the character de-
scribed, comprising a die and counter between
which a sheet of paper is adapted to be print-
ed, two relatively movable plungers upon one

5
of which said counter is mounted, a slide
movable into and out of an operative position
between said plungers and carrying said die,
and means for directing vapor against said
sheet preparatory to printing an impression
thereon between said die and counter includ-
ing a vapor nozzle mounted on one of said

plungers and adapted to be covered and un-
covered by said slide as it moves into and out

- of its operative position.

5. An apparatus of the character described,
comprising - a - lower plunger, an upper
plunger, means for moving said plungers to-
ward and from each other, a counter mounted
on the upper plunger, a slide movable into
and out of an operative position between said
plungers, a die mounted on said slide and
adapted to cooperate with said counter for
producing a printed impression on a sheet of
paper placed between the same, and means for
applying a vapor to the underside of said
sheet while the slide and die are removed
from between the plungers. :

6. An apparatus of the character described,
comprising a lower plunger, an upper
plunger, means for moving said plungers
toward and from each other, a counter
mounted on the upper plunger, a slide mov-
able into and out of an operative position
between said plungers, a die mounted on said
slide and adapted to cooperate with said
counter for producing a printed impression
on a sheet of paper placed between the same,
means for applying a vapor to the underside
of said sheet while the slide and die are re-
moved from between the plungers, and a
table which supports said sheet between sald
plun%ers. o o

7. An apparatus of the character described,
comprising a lower plunger, an upper
plunger, means for moving said plungers

toward and from each other, a counter mount-.

ed on the upper plunger, a slide movable into
and out of an operative position between
said plungers, a die mounted on said slide and
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adapted to cooperate with said counter for

producing a printed impression on a sheet of
paper placed between the same, means for
applying a vapor to the underside of said
sheet while the slide and die are removed
from between the plungers, including a vapor
delivery nozzle which is arranged in the up-
per part of said lower plunger and is adapted
to deliver vapor against the underside of
said sheet when the slide is moved out of its
operative position from between the plungers,
and to be covered by said slide for cutting
off the delivery of vapor against said sheet
while the slide is in its operative position be-
tween said plungers. S
8. An apparatusof the character described,
comprising. a lower plunger, ‘an ‘upper
plunger, means for moving said plungers to-

‘ward and from each other, a counter mounted
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on the upper plunger, a slide movable irito support which carries said nozzle, and a link
and out of an operative position between said connecting said rocking support and slide.
plungers, a die mounted on said slide and  In testimony whereof I hereby affix my
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adapted to cooperate with said counter for
producing a printed impression on a sheet of
paper placed between the same, means for
applying a vapor to the underside of said
sheet, while the slide and die are removed
from between the plungers, including a vapor
delivery nozzle which is arranged in the up-
per part of said lower plunger and is adapted
to deliver vapor against the underside of
said sheet when the slide is moved out of its
operative position from between the plungers
and to be covered by said slide for cutting off
the delivery of vapor against said sheet while
the slide is in its operative position between
said plungers, and a vapor generator con-
nected with said delivery nozzle.

9. An apparatus of the character described,
comprising a die and counter between which
a sheet of paper is adapted to be printed, two
relatively movable plungers upon one of
which said counter is mounted, a slide mov-
able into and out of an operative position
between said plungers and carrying said die,
and means for directing vapor against said
sheet preparatory to printing an impression
thereon between said die and counter, includ-
ing-a vapor delivery nozzle mounted on said
upper plunger and adapted to direct vapor
downwardly against the upper side of the
sheet of paper to be printed. '

10. An apparatus of the character de-
scribed, comprising a lower plunger, an up-
per plunger, means for moving said plungers
toward and from each other, a counter
mounted on the upper plunger, a slide mov-
able into and out of an operative position
between said plungers, a die mounted on said
slide and adapted to co-operate with said
counter for producing a printed impression
on a sheet of paper placed between the same,
means for applying a vapor to the underside
of said sheet, while the slide and die are re-
moved from between the plungers, including
a vapor delivery nozzle movable toward and
from a position between said plungers, and
a rocking support which carries said nozzle.

11. An apparatus of the character de-
seribed, comprising a lower plunger, an up-
per plunger, means for moving said plungers
toward and from each other, a counter mount-
ed on the upper plunger, a slide movable into
and out of an operative position between said
plungers, a die mounted on said slide and
adapted to co-operate with said counter for
producing a printed impression on a sheet
of paper placed between the same, means
for applying a vapor to the underside of said
sheet while the slide and die are removed
from between the plungers, including a vapor
delivery nozzle movable toward and from a
position between said plungers, a rocking

signature.
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