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' John J. Camphouse, Oak Park, IIi., assignor to
Ditto, Incorporated Chicago, m.. & corporation '
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9 Claims. (C1.'101—132.5)

_ This invention relates to dupllcating machines
of the wet process type.

- It is one of the objects of this invention to
provide an improved and novel type of combined
moistening and feeding means, which also serves
to position the leading edge of a copy sheet, to the
end that the copy sheet may be fed into pressure
contact with a master sheet in the desired posi-
tion.

In previous devices of this general type, it has
been the practice to position the leading edge of
a copy sheet within the bite between the cooper-
ating feed rolls at such times as they are sta-
tionary. However, when one of the feed rolls also
serves as a moistening roll, a certain amount of
moisture will be transferred to the feed rolls.
This occurs along the end portions of the rolls
and beyond the margin of the copy sheet, and
it also occurs at the central portion of the roll
if there is any rotation of the rolls after the trail-
ing edge of the copy sheet is passed through.
This transfer of the solvent to the nonmoisten-
ing feed roll is objectionable for the reason that
when the rolls are stationary, a bead of solvent
collects along the bite of the rolls which will
saturate the leading edge of the copy sheet which
is positioned in that bite. This saturated portion
of the copy sheet will damage or “crash” the
master sheet,

Various expedients have been adopted to mini-
mize this effect, one of which constitutes the
use of an absorbent material on the surface of the
nonmoistening roll. However, even this is not
entirely satisfactory for the reason that the ab-
sorbent capacity of the roll is limited, and the

pressure between the two rolls will cause a cer-

tain amount of the solvent to be squeezed out at
the bite.

My invention contemplates the provision of
means for withdrawing the nonmoistening roll
from contact with the moistening roll at such
times as the parts are stationary, together with
the provision of a plate which is brought into
contact with the moistening feed roll at this time,
so that the leading edge of the copy sheet may

be positioned between the plate and the meisten- -

ing roll. Thus, & dry surface is provided and the
disadvantages of the prior art overcome,
Another disadvantage of the prior art is that
the absorbent, nonmoistening roll, being softer,
is flattened considerably when the two feed rolls
are maintained in pressure engagement with each
other, the amount of flattening varying with the
pressure of the rolls against each other. This
flattening causes a variation in the position of
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the leading edge with respect to the lines con-
necting the centers of the two feeding rollers,
with the result that uniform positioning of the
copy sheet is not always obtained.

A further object of this invention is to provlde
an improved moistening unit for applying mois-
ture in a thin and uniform film to one of the
combined moistening and feeding rollers.

A still further object is to provide a moisten-
ing unit which is readily removable from the du-
plicating apparatus, and which includes an easily
refillable reservoir.

Other objects are to provide moistening means

‘which include a gravity feed from the reservoir

to the moistener proper, thereby dispensing with
the pumps which have been previously used, and
also to provide a valve for automatically cutting
off the solvent supplied . when the reservoir is
removed for refilling.

Other objects, features and advantages w111
become apparent as the description proceeds,

‘With reference now to the drawings, in which
like reference numerals designate like parts—

Pig. 1 is an elevation of g duplicating machine
embodying a preferred embodiment of my inven-
tion, a portion of the housing being broken
away;

Fig. 2 is an enlarged vertical sectional view
showing the moistening and feeding means;

Fig. 3 is a sectional view taken along line 3—3
of Fig. 6,

Fig. 4 is a vertical sectional view similar to Fig.
2, but showing the parts in a changed position;

Fig. 5 is a view similar to Figs. 2 and 4, but
showing the parts in still another position;

Fig. 6 is a vertical sectional .view taken along
line 6—6 of Fig. 1, showing the moistening unit;

Fig. 7 is'a plan sectional view taken along line
1—1 of Fig. 2;

Fig. 8 is a vertical sectional view taken along
line 8—8 of Fig. 6;

Fig. 9 is a detailed view, partly in section, of a
portion of the supply roller;

Fig, 10 is a vertical transverse section taken
along line 10—10 of Fig. 2; and

Fig. 11 is a view similar to Fig. 2, but showing
a medified form of my invention.

With reference now to Figs. 1, 4 and 10, the
duplicating machine comprises a pair of side
frames 15 and 16, between which a drum I7 is
mounted on a shaft {8, A pressure roll {9 is dis-
posed beneath the drum and is urged into pres-
sure contact therewith by suitable means, not
shown herein, the pressure roll being mounted on
arms 20,
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A crank 21 is disposed at the exterior of side
trame 5§ for rotating the shaft 18. The drum
is provided with the usual gripper 28 which grips
the leading edge of a master sheet 24.

The operation of the device is such that when
a moistened copy sheet passes through the bite
of the drum 11 and pressure roll 18, it is urged
into contact with the master sheet 24. The sur-
face of the master sheet is provided with the usual
inked characters, and the nature of the solvent

The operation of the device is such that when
the parts are at rest, the plate 88 is urged by
springs 48 upwardly against the under surface of
the feeding roll 30. Thus, when the leading edge
of the copy sheet 38 is pushed up between the rolls

30 and 31, its position will be limited by the V or

10

is such that a small amount of the ink is dis- -

solved each time a copy sheet is pressed against
the master sheet, the dissolved ink being trans-
ferred to the surface of the copy sheet. After
the copy sheets have passed through the bite of
the drum and pressure roll, they drop int6 the
usual receiving tray 25. . -

The duplicating machine is provided with a
feed tray 21, upon which the copy sheets may rest
in a stack 26, and a suitably driven feed roller 28
is provided to remove the top sheet from the stack
at the proper intervals.

. Between the stack 26 and the bite of the drum
and pressure roll, are mounted a pair of feed rolls
30 and 31, the upper feed roll 30 also serving to
apply & thin film of moisture to the surface of &
copy sheet. The feed roll 30 is mounted on a
shaft 32, there being a free wheeling connection
between the two so as to permit unidirectional
rotation of the feed roll. The shaft 32 may be
driven in any suitable-manner, as by a rack 33

30

mounted on a bell crank 34 which is pivoted on .

the side frame 16. The bell crank carries a cam
follower 35 which engages a cam 36 mounted on
the drum shaft {8 and rotating therewith. Ro-
_ tation of the drum and of the cam 38 will cause
reciprocation of the rack 33, thus driving the
shaft 32 through a suitable pinion 31, and hence
driving the feed roll 30,

Tha “ower feed roll 3f is mounted in bearings
39, -...-0 in turn are carried by a pair of levers
40, “:.ese levers being pivotally mounted at 41 on
a second pair of levers 42. Levers 42 are pivotally
mounted on suitable studs 43 which extend in-
wardly from the side frames {5 and (8.

Springs 44 are disposed between the tails 45 of
levers 42 and studs 46, also mounted in the side
frames. The springs 44 urge the levers 42 in a
clockwise direction, thereby urging levers &8 and
the lower feed roll 3§ upwardly.

As shown in Fig. 10, the parts above described,
are duplicated on both sides of the machine;
however, the construction of the parts on one side
are substantially identical to the construction of
the parts at the other side of the machine, and
hence, the same reference numerals are used for
both.

Springs 47 are disposed between tails 45 of levers
42 and the tails 48 of levers 40. These springs
urge levers 40 in the counterclockwise direction
into the position shown in Fig. 2, wherein the
center line of the lower feed roll 31 is displaced
rearwardly of the vertical plane which passes
through the center line of the upper feed roll 30.

The upper ends 43 of levers 40 are bent in-

wardly and a transversely disposed plate 88 is
secured thereto. The position of plate 80 is shown
in Pigs. 2 and 4, and the operation of the device
is such that the parts above described can assume
either the position shown in Fig. 2, in which the
feeding rolls 30 and 3{ are separated, or the posi-
tion shown in Fig. 4, in which they contact each
other in operative relationship. The upper ends
of levers 42 are provided with cam rollers 81 which
extend into the paths of cams 52 on drum {71.

35

_bite which is formed between the plate 50 and

the feed roll 30. After the feed roll 38 is caused
to rotate, however, as by the operation of the cam
36, the bell crank 34, and the rack 33, the copy
sheet and the plate 58 will be displaced forwardly,
thereby bringing the lower feed roll 31 into con-
tacting relationship with the feed roll 38, as
shown in Fig. 4. At the same time, the plate
is depressed somewhat beneath the path of the
copy sheet, due to its pivotal mounting.

The timing of the rack 33 is such that the feed .
roll 30 starts to rotate as the drum passes through'
a given angular position, and the throw of the
rack is such that the leading edge of the copy
sheet will be advanced a sufficient distance so that
it will engage the master sheet on the drum in
the desired registry. After the leading edge of
the copy sheet has been engaged hy the bite of
the drum 11, and the pressure roll (9, the pull of
the copy sheet causes the continued rotation of
the feed rolls 30 and 31, even though there is no
driving connection between the shaft 32 and the
feed roll 30, due to the free wheeling connection.

The motion of the levers 48 and their associ-
ated parts are limited by a pair of abutments 84
and 55 which engage the opposite sides of stop
blocks 53, which are mounted on levers 42. The
stop blocks §3, as shown in Pigs. 2, 4 and 10, are
preferably made of a shock absorbing material,
such as rubber. Abutments 54 engage the lower
surface of the stop block to define the Fig. 2 posi-
tion, and the abutments 86 engage the upper sur-
faces of the stop blocks 53 to define the Fig. 4,
or operating position. It will be noted that in
the last mentioned position, the axis of the lower
feed roll 8{ is disposed slightly forwardly of a
vertical line drawn through the axis of the feed
roll 30. This overcenter position of the parts

48 in operating position assists in maintaining the

70
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parts in that position during that portion of the
cycle of the machine in which the feed roll 30 is
not being driven by the rauck 33.

At a predetermined point in the cycle of oper-
ation, the cam rollers 51 will be engaged by the
cams 52, as shown in Fig. 5. Thus, the levers 42
are rotated against the tension of springs 44, to
depress the whole lower feed roll assembly. Thus,
the lower feed roll 3! is released from its over-
center position, and the springs 471 will cause the
parts to return to the position shown in Fig. 2.

A thin film of suitable solvent is applied to
the surface of the upper feed roll 30 by a moisten-
ing unit, designated generally by reference nu-
meral §8, and which is mounted adjacent the feed
rol] 30. ‘The moistening unit comprises a pair of
slotted end members 59 and €0, which are slidably
mounted on strips 61 and §2, which are attached
to the side frames 15 and 18§, as shown in Fig. 6.
Thus, the moistening unit as a whole, may be re-
moved from the machine. '

A transverse member 83, suitably formed from
sheet metal, connects the end members 89 and
§8, and also forms a bottom and side wall of the
moistening unit. The forward edge of the trans-
verse member 83 is turned up, as indicated in
Pig. 8, to form a trough 84 for the reception of
liquid. An angle plate 88 also extends between
the end members 59 and §0, and is secured there-
to, and cooperates with the transverse member
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63 to form s substantially rigid structure. As
shown in Figs. 6 and 8, blocks 66 are suitably
secured to the horizontal portion of the plate
65, and levers 61 are pivotally mounted on said
blocks. A supply roll €8 is journaled in the lower
end of the lever 67.

Means are provided to urge the assembly, com-
prising the supply roll 68 and the lever 61, for-
wardly and into contact with the feed roll 30.
These means comprize a pair of threaded collars
69 which are stacked to the vertical portion of
the plate 65. Set screws 70 are disposed within
the threaded collars and bear against springs 83,
the forward end of the springs engaging the levers
61 to urge them forwardly, The tension on the
springs, and hence the contact between the rolls
68 and 30, may be regulated by the set screws
70. It will be seen that the solvent which is picked
up by the supply roll 68 is thereby transferred to
the roll 30.

Wiping ineans are provided to limit the amount
of solvent which is transferred by the supply roli
68 to the feed roll 30. Such wiping means are
mounted on a bracket 71, which, as shown in
Pigs. 4 and 7, is suitably secured to the vertical
portion of the angle plate 65. A wiper plate 72
is provided with a plurality of downwardly ex-
tending lugs 13 which fit into suitable apertures
formed in the bracket Ti. To the wiper p'ate
is suitably secured a forwardly projecting rubber
wiper 74 which is adapted to engage the surface
of supply roll 68. It will be seen that the wiper
assembly is supported at the rear end by the
bracket Ti, and at the forward end, by the con-
tact of the wiper 74 against the roll 68. Of courss
the wiper may be made of other suitable mate-
rials than rubber. However, it desirably is of
sufficient stiffiness to perform the supporting
function herein referred to. '

Adjustable means are provided to regulate the
contact between the wipsr 74 and the supply
roll 68. These means include a plurality of ver-
tically disposed threaded collars T8 which are
staked to the horizontal portion of the angle plate
65, as shown in Figs. 4 and 8. Springs 16 are
disposed within the collar 75 and bear against the
wiper plate 72. Set screws 17 cooperate with the
threaded collar 15, and bear against the upper
ends of springs 16 to regulate their tension.

I have found that improved results are ob-
tained by using a pitted supply roll, and as shown
in PFig. 9, a series of pits 18 or depressions are
provided in the surface thereof. Furthermore, I
have found it desirable to under-cut the end of
the roll 68, as indicated by the reference numeral
19, and also to provide an annular slot 80 in the
dished end surface which is formed by the under-
cut. This construction assists in preventing an
undue accumulation of solvent at the ends of
the supply roll, which might otherwise result in
& non-uniform film of solvent on the surface of
the feed roll 30.

A cover 81 is suitably secured to the trans-
verse member 63 to encloze the moistening unit,
and to the forward edge of the cover is secured
a guard plate 82 which serves to prevent in-
advertent contact of the master sheet with the
feed roll 30. )

Projections or dogs 84 are provided on levers
61, which are adapted to engage the edge por-
tion of the angle plate 65 to limit the forward
movement of the supply roll 68 as the moistening
unit 58 is removed from the machine.

Solvent is supplied to the trough 64 by means
. of a reservoir assembly which comprises a bottle
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85, and a mounting block 81, shown in Fig. 6.
Secured to the block 87 is a cup or threaded
socket 86 which is adapted to receive the threaded
end of the bottle 85, and to support the same.
Intersecting bores 88 and 89 are provided in the
block 87, and a tube 90 is inserted into the block
and provides communication with the bore 83.
The tube 80 is received within a U-shaped plate
100 which is welded or otherwise secured to the
end member 60, the tube resting on the bottom
of the trough 64, and the arrangement being
such that the whole reservoir assembly, including
the block 81, bottle 85, and tube 90, are swivelly
supported by the U-plate 100.

It will be noted that the lower end of the tube
90 is diagonally cut as indicated by the reference
numeral 91, to providé a lateral opening which
determines the level of the liquid within the
trough 64,

A clip 161, as shown in Fig. 1, is mounted on a
plate 102, which in turn is secured to the side
frame 15. This clip supports the bottle 85 when
the bottle is in operative position, that is, when
its longitudinal axis is transverse to the machine, -
as shown in Figs. 6 and 1. When it is desired to
remove the bottle for refilling, the end of the
bottle which is toward the observer in Fig. 1, is
swung backwardly, around an axis concentric
with the tube 90, in order to disengage the bottle
from the clip 102. Then the reservoir assembly,
which includes the bottle 85, the block 81, and
the tube 90, is lifted upwardly, disengaging the
tube from the U-plate 100. The reservoir assem-
bly may then be tipped so that the bottle is in
upright position, and the bottle unscrewed from
the socket 86, in order that the bottle may be
refilled.

Means are provided to automatically shut off
communication between the bottle and the tube
90 when the reservoir assembly is removed from
the moistening unit. Thus, the solvent will not
continue to flow out of the tube into the trough
64, nor will it otherwise spill solvent over the
machine. These means include a lug 92 which. is
mounted at the rear portion of the block 81, and
a lever 93, which is pivotally mounted on said
lug, as shown in Figs. 1 and 6. A plunger 94 is
pivotally mounted on the lever 93 and extends
into the bore 98, to serve as a valve. When the
lever 93 is depressed, the plunger will block the
passage of solvent through the bore 88. It will
be noted that the vertical bore 88 extends below
the horizontal bore 89 a slight extent. A by-pass
89 is provided in the lower end of plunger 9% to
provide for the escape of solvent from this latter
mentioned portion of the bore 88, thereby per-
mitting the plunger to be depressed to the limit
of its movement. ) {

A spring 96 is tensioned between the lever 93
and the block 81, and serves to bias the lever 93
into valve closing position. . The forward end 97
of lever 93 is arranged to engage a bracket 98 on
the side frame 16 to maintain the lever in ele-
vated, valve opening position. It will be seen
that as the reservoir assermibly is pivoted around
the vertical axis or tube 90 preparatory to re-
moval thereof, the end 97 will slip off of ths
bracket and automatically close the valve. Simi-
larly, when replacing the reservoir assembly, the
valve will be maintained in closed position until
such time as the tube 90 engages the bottom of
the trough. Then, as the reservoir assembly is
swung into its operative position, the operator
can manually raise the end 97 of the lever 93
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against the tension of spring 86 in order that
it may be properly seated on the bracket 98.

The operation of the machine has been de-
seribed in detail in connection with the operation
of the separate parts. In general, it will be seen
that as a copy sheet 38 is fed, either manually
or by feeding means 28, from the top of the
stack 26, when the drum and its associated parts
are stationary in treir home position, the lead-
ing edge of the copy sheet will be positioned
between the plate 50 and the upper feed roll 30.
Since the upper feed roll is generally of a com~
paratively hard material, such as neoprene, the
line of contact between the roll and the plate
will be comparatively narrow, thereby providing
a more definite position for the leading-edge of
the copy sheet. As the crank 21 is then turned,
the upper feed roll 36 will commence its rotation
at the proper time and feed the leading edge of
the copy sheet into the bite of the drum {7 and
the pressure roil 19 to provide the desired registry
as the roll 30 is being rotated, it will displace the
plate 50 forwardly and bring the lower feed roll
31 into operative engagement with the upper feed
roll, the copy sheet, of course, being disposed be-
tween the two. Continued rotation of the drum
will cause the rolls 30 and 31 to be dragged by
the copy sheet, after the movement of the rack
33 has been completed. Toward the end of the
cycle of operation, the cam 52 will cause the
lower feed roll assembly to become disengaged
from its over center position, thereby permitting
the springs #71 to return the parts to their initial
position.

The contact between the upper feed roll 30 and
the supply roll 68 will cause the latter to be
rotated, thereby transferring solvent from the
trough 64 into which the supply roll dips, to the
surface of feed roll 30. The pressure of the wiper
74 on the supply roll §8, and the pressure which
supply roll 68 exerts against the feed roll 30
may both be regulated, thereby providing means
for controlling the thickness of the fi'm on the
feed roll and the amount of solvent supplied to
the copy sheets.

A modified form of my invention is shown in
PFig. 11, in which the lower feed roll 31 and the
plate 50, instead of being pivotally supported on
a pair of levers, are slidably mounted in a pair
of levers 110. Each lever {10 carries a slesve {11,
in which sleeve is disposed a sliding arm {12, a
feed roll 31 being journaled in sliding arms {12.
The plate 50 is also mounted on sliding arms 112,
as also are the cam rollers 51.

A spring 113 serves to retract the sliding assem-
bly into the position shown in Fig. 11, in which
the plate 50 engages the moistening and feed roll
30. A cross bar 114 is provided to limit the back-
ward movement of the sliding assembly. A spring
1 15 urges the whole assembly, including the levers
t10 and the sliding assembly, upwardly so that
the plate 50 and the feed roll 31 will be in opera-
tive contact with the feed roll 80. A cross bar
116 serves as a stop to limit the pivotal movement
of the parts when the cam rollers 51 are engaged.

The operation of this device is substantially
the same as that of the preceding figures, with
the exception that the assembly, including the
feed roll 31 and the plate 50, slides in and out
of its respective positions.

Although I have shown and described only
preferred embodiments of my invention, it will
be understood -that various modifications and
changes may be made therein without depart-
ing from the spirit of my invention as defined
by the appended claims.
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8
I claim: ' ’
1. In a duplicating machine, a rotatable drum
for holding & master sheet, a cooperative pressure
roll, a pair of feed rolls disposed one above the
other, means for laterally shifting one of said
feed rolls into and out of cooperative engagement
with the other, and a plate having a common

_support with said shiftable feed roll and later-

ally spaced therefrom so as t» engage said non-
shiftable feed roll alternativeiy with said shift-
able feed roll.

2. In a duplicating machine, a rotatable drum
for holding a master sheet, a cooperative pressure
roll, a pair of feed rolis, means for intermittently
driving one of said feed rolls, means for shifting
the other of said feed rolls in a tangential direc-
tion into and out of cooperative engagement with
the other, and a plate having a common support
with said shiftable feed and spaced therefrom in
said tangential direction roll, and adapted to
engage said non-shiftable feed roll during such
times that the latter is stationary.

3. In a duplicating machine, a rotatable drum
for holding a master sheet, a cooperative pressure
roll, a pair of feed rolls, means for intermittently
driving one of said feed rolls, a laterally shiftable
mounting for the other of said feed rolls, means
for applying a film of moisture to the non shift-
able feed roll, a laterally shiftable plate movable
with said laterally shiftable mounting for con-
tacting said non shiftable feed roll alternatively
with the shiftable feed roll, and means for sepa-
rating said feed rolls and for bringing said plate
into contact with said non shiftable feed roll
during at least a portion of the time that said
feed rolls are not rotating.

4. In a duplicating machine, a feed roll, a
laterally displaceable assembly comprising a plate
and a second feed roll laterally spaced from each
other and adapted for alternative engagement
with said first mentioned feed roll, & drum, &
driving connection between said drum and said
first mentioned feed roll, and means to cause
operation of said shiftable assembly from plate
contacting position to roll contacting position
during predetermined portions of the rotation of
said drum.

5. In a duplicating machine, a feed roll, mols-
tening means therefor, a laterally displaceable
assembly comprising a plate and a second .feed
roll laterally spaced from each other and adapted
for alternative engagement with said first men-
tioned feed roll, a drum, an intermittent driving
connection between said drum and said first men-
tioned feed roll, and means to cause operation
of said shiftable assembly from roll confacting
position to plate contacting position when said
rolls are stationary to permit the positioning
of a copy sheet in the bite formed between said
first mentioned feed roll and said plate.

6. In a duplicating machine, a frame, feeding
means comprising a combined moistening and
feeding roll journaled with respect to said frame,
a pair of levers pivoted on said frame, a second
pair of levers pivotally mounted on said first
mentioned pair of levers, a second feed roll
journaled in said second pair of levers at a point
above said first pair of levers and adapted for
pivoted movement with respect to said first pair
of levers, said movement being in a lateral direc-

tion so that said second feed roll can move in and

out of cooperative engagement with said first
feed roll, a plate laterally spaced from said sec-
ond feed roll and carried by said second pair of
levers in a position such that it will engage said
combined moistening and feed roll when said
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second feed roll is in non-cooperative position
to form a bite wherein a copy sheet may be posi-
tioned when said first feed roll is stationary,
means to rotate said combined moistening and
feed roll to cause said second pair of levers to be
rotated in order to bring said second roll into
cooperative engagement with said combined
moistening and feed roll, and means operative
during a predetermined portion of the cycle of
operation of said duplicating machine to auto-
matically depress said first pair of levers in
order to permit the return of sald second pair
of levers to & position in which said plate will
engage said combined moistening and feed roll.

7. In a duplicating machine, a first feed roll,
means for intermittently driving said first feed
roll, a laterally displaceable assembly carrying
two feed roll engaging elements adapted for
alternative engagement with said first feed roll,
one of said elements comprising a plate having
s surface cooperating with said first feed roll to
form a bite wherein the leading edge of a copy
sheet may be positioned when said first feed roll
is stationary, and the other of said elements
comprising a rotatably mounted second feed roll
for cooperation with said first feed roll to hold
& copy sheet against said first feed roll as said
copy sheet is being fed forwardly, said plate being
spaced forwardly of said second feed roll and
being adapted to engage the same in driven re-
lationship whereby rotation of said first feed
roll, when engaged by said plate, will cause said
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plate and said assembly to be displaced forwardly
so that said second feed roll will be brought into
cooperative engagement with said first feed roll.

8. In a duplicating machine as claimed in claim
7, the combination of a resilient mounting for
said displaceable assembly and a stop to limit
the displacement of said assembly so that said
second feed roll is maintained in an over-center
position in cooperative engagement with said
first feed roll.

9. In a duplicating machine as claimed in claim
8, the combination of means for depressing said
resilient mounting to disengage said second feed
roll from said over-center position, and means to
return said displaceable assembly to plate con-

tacting position.
JOHN J. CAMPHOUSE.
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