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This invention relates to mechanisms for ap-
plying liquids to sheets of paper or the like. The
problem of applying a liquid uniformly to the
surface of a sheet of paper arises in hectographic

copying machines in which éach copy is taken

from a hectographic original or master sheet by
bringing into contact with the master a copy
sheet previously moistened with a liquid which is
& solvent for the hectographic ink used in the
preparation of the master. Insufficient damping
results in poor copies, whereas excessive damping
is detrimental to the master and reduces the total
number of copies that can be obtained. The
present invention has for its object to provide a
liguid-applying mechanism which is capable of
satisfying the requirements in hectographic copy-
ing machines.

According to the present invention, the mecha-
nism for applying liquid to a sheet comprises a
capillary pad arranged in contact with a liquid
applying roller adapted to apply the ligquid to a
sheet passing between it and a further roller,
the capillary pad being inclined downwardly
away from the area of contact with the liquid
applying roller, a pad supporting tray embracing
the lower part of the pad, means for supplying
liguid $o the pad, and a drainage pipe attached to
the pad tray at or near the lowermost part of the
tray to withdraw any surplus liquid from the
tray. Preferably the liquid is supplied to the
capillary pad from a reservoir at a lower level

by the actuation of a pump, and the drainage pipe

discharges into the reservoir.

When used as a damping device for g hecto-
graphic copying machine, the applying roller and
the co-operating roller of the mechanism accord-
ing to the invention constitute a pair of feed roll-
ers moistening and advancing the moistened copy
sheet to the printing couple, consisting of a mas-
ter drum and an impression roller, In this ar-
rangement the liquid-applying roller may be
driven from the rotation of the master drum to
advance the sheet to the bight of the printing
couple, the sheet being thereafter fed by the
printing couple alone.

To facilitate the understanding of the present
invention, a preferred embodiment as applied to
a hectographie copying machine will now be de-
scribed with reference to the accompanying semi-
diagrammatic drawings, in which— ’

Fig. 1 is a side view, partly in section, of the
essential components of the machine.

Fig. 2 is an enlarged plan view of the capillary
pad and applying rollers, the left-hand portion
having the damping roller omitted. :
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Fig. 3 is an enlarged perspective view of a de-
tail.

The printing drum 1 is provided in known man-
ner with means (not shown) for releasably secur-
ing on its peripheral surface a master sheet bear-
ing in mirror script in hectographic ink the mat-
ter which it is desired to copy. The drum | is
journalled in bearings in the side frames of the
machine, and may be rotated manually by a hand
crank or may be motor driven as in known hecto-
graphic copying machines. To take a copy, a
copy sheet moistened with a solvent for the hecto-
graphic ink is fed between the printing drum |
and the co-operating impression roller Z, which
is urged against the printing drum with the ap-
propriate pressure. The mounting and arrange-
ment of the printing drum and co~operating pres-
sure roller form no part of the present invention
and consequently are not fully illustrated in the
drawing, and will not be further described. In
practice, any convenient mounting and arrange-
ment can be adopted.

The present invention is concerned with the
damping or liquid-applying mechanism, the pre-.
ferred embodiment of which as shown in- the
drawing will now be described.

" The surface of the copy sheet which is to come
into contact with the master sheet on the print-
ing drum, i. e., the upper surface of the copy sheet
in the arrangement according to Fig. 1, is mois-’
tened by means of a damping roller 3, which is
journalled in the side frames of the machine, the
surface of which preferably consists of rubber.
The damping liquid is applied to the surface of
the roller 3 and thereby transferred to the copy
sheet as the latter is fed between the damping
roller 3 and a co-operating counter-roller 4, like-
wise journalled in the side frames of the machine.
The shaft of the damping roller 3 carries a gear
wheel 5§ for driving the damping roller 3 to feed
the copy sheet to the bight of the printing couple
I, 2. The gear wheel 5 meshes with a gear wheel
6 journalled in a rocking lever T which is mounted’
to pivot freely about the axis of the damping
roller 3 within the limits imposed by stops 9, 10
carried by the adjacent side frame of the machine,
A spring 8 extending between the lever 7 and an
anchor on the adjacent side frame of the ma-
chine, tends to urge the lever 7 towards the stop
10. In this position of the lever 1, the gear wheel
6 is adapted to engage in a toothed segment i
carried on one end of the printing drum {. The
length of the toothed segment {1 is such that the
copy sheet is fed by the damping roller 3, and its
counter roller 4 a distance sufficient to ensure
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that the leading edge of the copy sheet is gripped
between the drum 1 and the pressure roller 2.
The segment 11 then runs off the gear wheel 6
and the damping roller 8 is further rotated only
by the contact with the copy sheet as the latter
is fed by the rotating printing couple 1, 2. With
this arrangement, it is possible to moisten sub-
stantially right up to the leading edge of the copy
sheet, and to cause the moistened copy sheet to

be fed to the printing couple |, 2 in such manner !
that the leading edge of the copy’ sheet- is in °

registration with the leading edge of the repro-
ducible ares of the master sheet,.

The damping liquid is supplied to the damp- ~

ing roller 8 by the capillary action of a felt pad
26 which is supported in a, case 37 so as to be
inclined upwardly towards the ‘damping roller 3,
so that the maximum transfer of liquid to the

roller is limited to the capillary feed at saturas"

tion and flooding at theroller 2 is avoided. The
ares of contact between the pad 36 and the roller
3 is as close as possible to the bight of the rollers
3, 4, the direction of rotation of the roller 3 being
from the. contact area to the bight in the sense

of the shortest travel, so that only a very narrow

margin at the leading edge of the copy sheet
is excluded from the damping operation, To pre-
vent over-damping of the felt pad 3§, the lowest
point of the upwardly inclined pad; case, 31.is
provided with a drainage hole 44, so that surplus
liquid can escape.through this hole and the.as-
sociated overflow pipe 48, .. . L

In the preferred construction shown in the
drawing, the. liquid is supplied to the felt pad
36 from a reservoir 23 at a lower level than the
pad 36 by.the action of a pump 21, 22 which Is
actuated automatically during. the operation: of
the machine. For this purpose, the end face of
the drum | at the opposite end of the toothed
segment, carries a projecting pin 12, on which
an anti-friction roller is mounted, and which in
the rotation of the drum i in the printing direc-
tion (as.indicated by the arrow. in Fig. 1) en-
gages. and rocks a lever 16. The pin-engaging
end of the lever 1§ is constituted. by a,.pivoted.
section 12, which is. normally held in contact
with a.stop. 14 on the lever 16 by 2 spring §5: 1If,
however, for any reason the drum. i is rotated
in the reverse direction, the end section 13 yvields
before the pin 12 and the spring 18 is temporarily.
expanded, the lever {6 thus being enabled to.re-
tain its rest position. The lever i6.is mounted.
intermediate its ends on a pivot pin 1T secured.
to the adjacent side frame of the machine, and’
the end remote from: the drum _i. is connected
. by 2 link 18 which is pivotally attached to one
arm of, a bell-crank lever 19 mounted on a pivot
pin 20 carried by the adjacent side frame., The
other arm of the bell-crank lever 19 engages the
piston.rod of the pump piston 21 so as. to with-
draw the piston 21 against the action of a re-
storing spring 3!{. The pump cylinder 22 is im-
mersed._in._a reservoir 23 which, is filled. with
the liquid 25 through a filler opening proyided.
with a. closure cap 24

a non-return valve 21. In the rotation of the-
drum i, the lever 1§ is progressively rocked elock-.
wise in Fig. 1 with equivalent displacement of the.

piston 21 against the action of the spring 3t, 7

until the roller {2 releases the lever i6, where-
upon the spring 31 causes the pump piston: 2t to,
perform .a rapid working. stroke, during whi

the liquid 25 is forced through the delivem,p_i_p,e;

26. To control the length of the working stroke;

The pump. delivers: the,
liquid through a delivery pipe 26 equipped With,

4
of the pump 21, 22, the return stroke of the arm
of the bell crank lever {8 is regulated by a stop
lever 29 mounted on a pivot 30. This lever has
an arm which projects up through a slot ad-
jacent one of the side frames of the machine.
This slot has a series of lateral notches whereby

the arm: cgn be atrested in 4ny one of a plurality

of pre-determined positions. In Fig. 1, the full-

_ line position of the lever 29 corresponds to the

maximum stroke of the pump, and the broken-

* line position corresponds to the minimum stroke

“ of the pump.

T

The liquid delivered by the pump 21, 22 through

‘the pipe 26 is discharged on to the felt pad 38.
To. 6btain: as uniform a distribution as possible

transversely of the machine, the pipe 2§ is con-

- nected to the: inner of two concentric distribut-
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“ing pipes 32, 34.

This inner distributing pipe
32 has a.relatively small number of large aper-
tures 33 in its upper wall distributed across the
width of.the. machine; the size and/or, spacing
of the_apertures being graded. so: as.to give sub-
stantially equal delivery of liquid. “The: outer
distributing pipe-34 has. a relatively large nums
ber-of small apertures 35 in its lower wall, where-
by a substantially. uniform discharge.of. liguid
to the: felt in the, transverse direction of .the
machine is achieved. The end of the inner pibe
32 remote from the delivery pipe 26 and both
ends of .the.annular space:-befween the two pipes
32, 34 are.sealed. . . . .. . o
_The felt pad 36 is carriedin a pad case.37 which
is-slidable in guides 39 secured to the side frames
48, as best shown in Figs. 2 and 3. To.ensure free
movement in the guides 39 each end of the case
31 carries rollers 38.which engage. in. the guides,
To maintain the free edge of the pad.38.in con-
tact with the. applying roller 3, springs 44 are
proyided which each: extend hetween an’ abut-
ment 46 on the pad case 31 and a lug 47 on the
guide 39, To enable the ready. removal of the
pad case, each guide is provided in its upper sur-
face with an opening 40.0f a size sufficient to, per-
mit_the.free. passage of the rollers 38, so .that

. after the pad. case 37 has been retracted against

the action of the:springs 41, the front rollers 38
can be- tilted up.through the apertures 40, and
thereafter the rear rollers can, be moved forward
and removed. through the same aperfures. The

pad case is inserted in the:reverse: manner. In -

the fragmentary view of: Fig. 2, the right: hand
side shows the damping. roller. 3. in .position,
whereas on the left. hangd: side the roller. 3. is
omitted and a plan view.of the pad and the count-
er-roller & is.shown. .. .. ... . .o o=
" As best seen from Fig: 1, the, pad: case 3F-and
the guides:39 are inclined upwardly towards the
roller 3, and from the lower, end;of the base of
the case 31 a cover plate 43 extends, upwardly
and forwardly.so. as substantially. to. enclose. the
concentric. distributing pipes 32, 34 At the.low-.
ermost part of .the pad case: 31 and .to one.end
of the felt.pad 36, the base of the.case 3% is.pro-
vided with g drainage hole 44 (Fig. 2). from which
an overflow pipe 45 (Fig. 1) extends. ta: the.res-
ervoir-23. Thus any. surplus liquiid: in’ éxcess of
the amount which can be taken up.by the felt’
is returned, directly. to.the reservoir; so that flood-

ing. with liquid cannot ‘oceur.  Accommodated:

within the lower part-of the cover plate 43-is an
auxiliary felt 42, which serves to-enlarge the fluid
absorbing capacity and to prevent: sudden:varia-
tions: in,the amount. of. fluid transferred: to: the
roller 3 by.the felt pad 36. ..

The sheots to he moistened are fed: over a feed’
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table 49 to the damping mechanism. Adjacent

the damping mechanism the feed table has an

upwardly inclined feed section directing the
- leading edge of the sheet to the rollers 3, 4. 'The
cover plate 43 is preferably shaped as shown so

- as bo form a funnel-like entrance leading to the

relatively narrow gap between the lower surface
of the upwardly inclined pad case 37 and the
ubper surface of the inclined terminal section
of the feed table 48,

On commencing copying operations, it may be
necessary to prime the pad 36, and this can be
effected either by rotating the drum | a suitable
number of times, or by a corresponding number
of manipulations of the control lever 29 between
its extreme positions. During the running of
the machine, the lever 29 is set in the position
giving the desired supply of damping liquid, If
an excessive amount of liquid is supplied to the
pad 36 by the pump 2§, 22, the surplus liquid
is returned to the reservoir 23, and the maximum
damping is that corresponding to the amount of
liquid transferred to the roller 3 when the pad
36 is saturated, but actual flooding is avoided
even when the pump is delivering too much liguid
at each stroke.

I claim:

1. In a duplicating machine, means for apply-
ing solvent liquid to copy sheets comprising a
roller against which said sheets are pressed dur-
ing their delivery into the machine, a flat capil-
lary pad, a rigid tray supporting said pad, station-
ary guide means for slidably mounting said tray
and the supported capillary pad therein wherebhy
such pad is inclined upwardly towards said roller
and is movable in its own plane to present its
uppermost longitudinal edge in abutting rela-
tionship to the surface of said roller, and means
for resiliently urging said tray and the supported
pad in the plane thereof towards said roller.

2. In a duplicating machine, means for apply-
ing solvent liquid to copy sheets comprising a

" roller against which said sheets are pressed dur-
ing their delivery into the machine, g flat capil-
lary pad, a rigid tray supporting said pad, means
for slidably mounting said tray and the supported
pvad in a plane which is coincident with that of
the pad and is upwardly inclined towards said
roller, spring means for resiliently urging said
tray bodily towards said roller whereby the up-
permost longitudinal free edge of said pad is con-
tinuously pressed on to the peripheral surface
of said roller, liquid distributor means overlying
and spaced above the lower region of the upper-
most side surface of said pad in said tray, a con-
tainer for solvent liquid, and adjustable pump-
ing means actuated during operation of the ma-
chine for delivering. a regulable quantity of sol-
vent liquid from said container to said ligquid
distributor means for discharge by gravity on to
the lower region of said pad,

3. In a duplicating machine, means for apply-
ing solvent liguid to copy sheets comprising a pair
of parallel and mutually contacting rollers
through which such sheets pass, a flat elongated
capillary pad, a rigid tray supporting said pad,
means for slidably mounting said tray and the
supported capillary pad therein whereby such
pad is inclined upwardly towards the underside
of the uppermost roller just ahead of the bight of
sald pair of rollers, said pad and its supporting
tray being movable in its own plane to present
the uppermost longitudinal pad edge in substan-
tially radial abutting relationship to the peri-
pheral surface of said uppermost roller, means for
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resillently urging said tray and its supported
pad in its plane of permitted movement towards
said roller, stationary liquid distributor means;
overlying and spaced above the lower region of
the uppermost side surface of said pad in- said
tray, a container for solvent liguid, means for
delivering a regulable quantity of solvent liquid
from said container to said stationary distribu-
tor means for discharge by gravity on to the
lower region of said pad, and means for drain~
ing any surplus liquid at the lower end of said
pad back to said container.

4. In a duplicating machine, s main frame-
work, a machine drive shaft journalled in said
framework, means for applying solvent liquid to
copy sheets comprising g pair of parallel and
mutually contacting rollers through which such
sheets pass, a flat elongated capillary pad, a
rigid tray supporting and gripping said pad,
means for mounting said tray and said supported
pad in a readily detachable manner in fixed guide-
ways secured to the frame of the machine where-
by said pad lies in and is movable bodily in a
plane which is inclined upwardly towards the
under half surface of the uppermost roller of
said pair of rollers so as to present the upper-
most longitudinal edge of said pad to said upper-
most roller just ahead of the bight of said rollers,
spring means for constantly urging said tray and
said pad therein along said fixed guideways to-
wards said roller, an apertured liquid distribut-
ing pipe secured to fixed elements of the machine
frame so as to lie spaced above the uppermost
side surface of and parallel with the lower longi-
tudinal edge of said pad, a container for solvent
liquid, and mechanical pumping means actuated
from said machine drive shaft for delivering sol-
vent fluid from said container to said apertured
distributing pipe for distribution by gravity on
to the lower end of said pad.

5. In a duplicating machine, g main frame-
work, a machine drive shaft journalled in said
framework, means for applying solvent liquid to
copy sheets comprising a pair of parallel -and
mutually contacting rollers through which said
sheets are passed, a flat elongated capillary pad,
8 rigid tray supporting and gripping said pad,
fixed upwardly inclined guideways secured at op-
bosite transverse sides of the said framework,
means on said rigid tray for engagement within
said guideways whereby said tray and the pad
supported therein lies in and is movable in 8 plane
which is inclined upwardly towards the upper-
most roller of said pair of rollers, spring urged
means for constantly urging said tray and said
supported pad upwardly along said guideways,
whereby the upper longitudinal edge of said pad:
is pressed resiliently against the peripheral sur-.
face of said uppermost roller just ahead of the:
bight between the rollers, a first apertured liquid
distributing pipe rigidly mounted overlying the
uppermost side surface of and parallel with the
lower longitudinal edge of said pad, a second
apertured liquid distributing pipe surrounding
and concentric with said first pipe, a container
for solvent liquid, and mechanical pumping
means actuated from said machine drive shaft
for delivering solvent fluid from said container
through said first apertured distributing pipe into
said second surrounding pipe and thence on to
the lower end of said pad.

6. In a duplicating machine, s main frame-
work, a machine drive shaft journalled on said
framework, means for applying solvent liquid to
copy sheets comprising a pair of paralle] and




.. fransverse.sides, of. the machine, means on said
... rigid tray for engagement within said-guideways -

.-, in lies inx: and is.movable in.a plane which is in-«s-

o clmed upwardly .towards_ the uppermost-roller of

sa1d pair.of .rollers, spring. urged-means for con--ji
stantly urging said- tray.and said supported pad -

. s PEY longitudinal edge-of said pad.is pressed resil-
., iently against the peripheral:surface of said up-
... permost roller, a first liquid: distributing:: pipe
. ..rigidly. secured. across the:machine -above the::
- Jlower end of said pad and . provided: withe.a- plu- -
s-rality of. openings.in its: wall: remote from the

e 1pa,d _a, second- liguid distributing. pipe :surround- -+ +-
..ing said first pipe and having in its-wall adjacent
.. .. to.the pad a plurality of liguid distributing epen- -
. ..ings of smaller size and. greater. number :than -«
_ those .of said ﬁrst pipe, a container -for :solvent - -

By .. from said machine drive shaft.for delivering:sol-

of. the latter, for. delivering -solvent-liquid.from
o said.c

said pad, and means for. -adjusting: the eperative
.stroke of .said pumping means under the control
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,mutual_y contactmg rollers through whlch Sald-:-»'
sheets are passed,.a flat elongated -capillary pad,-
8 rigid tray supporting -and gripping-said. pad,-s.
fixed . ‘upwardly inclined. guideways at opposite-

whereby said tray:and the pad supported-there--::

-upwardly along. said guideways: whereby -the up---

"

11qu1d and mechanical pumping means. actuated -
s 25
_vent fluid from said container: through: said first

_apertured distributing pipe.into said- second:sur-

. rounding pipe and thence on to the lower end of -
-~ said pad.

o T.In a dliphcatmg machme,.a, main- frame-
_work, a.machine.drive shaft: journalled on: .said

framework, means for applying solvent.liquid to
... 1copy -sheets comprising .a roller. -against--which
. said sheets are pressed. during -their-delivery. into

the machine, a flat capillary:pad, a rigid tray.sup- g5

" _porting said pad, means. for.slidably -mounting

said tray and the supported.pad.in a-plane.which

' . is, upwardly_inclined towards .said -roller,:spring .. 7"

" means for resiliently urging; sa1d tray bodily to-
-wards. sald roller whereby .the uppermost-longi-
tudinal. free. ‘edge. of said pad-.is.continuously -
,pressed on to the per ipheral. surface: of said roller,
Jliquid - dlstnbutor means.-overlying.. and-spaced -
.'from the. lower region of said.pad in said:.tray,
23 'contamer for, solvent 11qu1d mechanical:recip-
ocatory pumplng means actuated from said ma-
-_chme dr1ve ‘shait:ence during gach: opera,twe cycle

40

L ontainer,. to-said liquid distributor.. means
,ior d scharge by gravﬂ:y on o the lower region of

" "6f the machine operator.

20°
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8 In a: duphcatmg machine means for apply-
1ng solvent liquid to copy sheets comprising a
roller - rotatable -about— a° horizontal axis and

_against’ which- said ‘copy sheets are pressed’ dur-

ingtheir delivery to-the machine, a flat ahdelon-

gated capillary pad disposed parallel with the axis

of said roller in a plane which is inclined up-

- wardly- towards-said- roller’ and-with' the upper-

most longitudinal edge of said pdd in contact with
the - peripheral surface of :said roller,’ means for

-distributing solvent liquid evenly along the lon-
-gitudinal dimension of -said pad~and disposed

above -and in spaced relationship to the ltpper-

* most side surface of such pad at a region towards

its lowermost edge and means for delivering a reg-
ulable -quantity of solvent liquidto said”liquid
distributing means in timed relatlonshlp to the

- operation-of the machine.

9.-A -duplicating machine in- accordance -with
claim 8 -wherein-said means for distributing sol-

. vent liquid evenly-along the longitudinal dimen-

sion of -the pad comprises a first apertured pipe

-rigidly mounted so as to overlie the lower edge

region of said -pad and a second 9oertured plpe
surrounding said first pipe. T

10. A duplicating machine in accordance with
claim 9 wherein said first pipe is'in fluid connec-
tion with said liquid delivering means and is pro-
vided a number of spaced apart holes and where-
in said-second pipe-is sealed at each end and is
provided with- a number of spaced apart holes,

~such holes being relatively large i huniber and
“relatively small in size, compared w1th those of

said first pipe.
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