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The invention relates to- rotary duplicating machines
for printing from mirror-script originals capable of being
reptoduced on sheets (hereinafter called “copy sheets™)
which have to be moistened by a moistening device, and
more éspecially to such rotary duplicating machines which
afford an adjustable printing pressure for the printing
€lements and comprise a device for feeding a liquid to the
meistening device from a storage container or the like.
Known rotary duplicating machines of this kind require,
with an increasing number of copies made, an increase of
the printing pressure and an increase of the amount of
ligquid in order to enable obtaining a greater number of
prints from the hectographic mirror-print original. With
known machines of this kind, the control of the printing
pressure was independent of the control of the feed of
liquid to the moistening device. Both parts of the ma-
chine had separately to be adjusted at short intervals
during the operation, whereby mistakes in the operation
were caused, and bad or imperfect copies; or even con-
siderable spoiling of the original, resulted. Since ihe
operating conditions of the machines often change, this
was a disadvantage in comnection with duplicating ma-
chines-employing a moistening liquid.

With a view to avoiding or at least mitigating these
disadvantages, the invention consists in a rotary dupli-
cating machine for printing from mirror-script originals
capable of being reproduced on sheets which have to be
moisteried by a reistening device, characterized by an
operativé connéction between a mechanism for adjusting
the printing ptesstire and a mechanism for adjusting the
feed of liquid to the moistening device. There may be
provided an sccentri¢ device for increasing the pressure
exerted by a counter roller against the printing drum, an
adjusting device for determining the stroke of the piston
of a pump for the liquid, and a lever arrangement for
jointly adjusting the efficiency of the counter roller and
of the pump for the liquid. Alternatively, there may be
ptovided an eccentric device for increasing the pressure
exerted by a counter roller against the printing drum; an
adjusting device for determining the opening of a valve
ot valves for the feed of the liquid, and a lever arrange-
ment for jointly adjusting the efficiency of the counter
roller and the valve or valves. Owing to the operative
coftheeticy, it is possible, in a single dperation, to incredse
the printing pressure as well as the amount of liquid by
predetermined amouints after predetermined numbers of
copies huve been made. Thereby, the danger of damag-
ing of spoiliig of the mirfor-script originals by moistén-
ing in ekcess diie o errofs is excluded or, at least, reduced.

According to a furthetr refinement of the invention,
a counting device actiatablée by the printing dram of the
machine, for example over & worm and worm wheel, is
provided, the counting device béing arranged for auto-
hatically effecting the adjustment of the printirig pressure
and of the féed of the liquid, for example by meéans of a
further worm and worm wheel, in dependetice oh the
number of rotations performed by the printing dram.
‘THe -counting devicé may be a predetermined counter
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operatively connected to a blocking pawl of a single-
stroke coupling; the arrangement being such that the
counting device, after reaching a predetermined count
arrests  the. printing drum by releasing the blocking pawl
of the single-stroke coupling.

A further improvément of the rofary duplicating: ma-
chine consists in the provision of a device, for example
an electronic control device or a device comprising a con-
trol resistor, for controlling the speed of printing. Espe-
cially the provision of an electronic control device has the
advantage that a control effect may be obtainied within a
wide range of control without any substantial loss of
power of the motor. To this end, the contfol device-may
comiprise a thyratron valve, a sélenium rectifief, a trans-
former, and one or more variable resistors for control-
ling the armature current of a direct current motcr for
driving the printing drum. A lever connection may- be
provided between an adjusting mechanism for thé print-
ing pressure and the device for controlling the speed. A
control of the number of rotations of thé direct current
motor is effected on converting an alternating current of a
main supply into a direct current while différentially
clipping the peaks of the alternating current. For per-
forming the coatrol, the armature current of the direct
current motor is coattolled. The electronic control in
connection with a duplicating machine sing a moistening
liquid has inany advdntages over hitherto known mechani-
cal control devices and control devices comprising ré-
sistors. The electronic control device may operate with-
out noise; without substantial loss of power, and is highly
effective; moreover, by the possibility of contrélling the
speed With increasing number of copies obtained from . the
original, the possibility of utilizing the original is essen-
tially increased since the printing speed is reduced by the
alternation of the number of revolutions pér unit of time
and the moistened areas of the copy sheets to be printed
remain. in contact with the original for a longet time and
thereby exhaust the original to a greater extent. even
after it has already extensively been used.

Preferably, the electronic control device, if provided, is
also coupled with the printing mechanism or with ke
counting mechanism respectively. The rotary duplicating
machine in its preferred construction may operaté ¢om-
pletely automatically it. being only necessary to set the
machine to the number of copies required after which
the machine is started. The entite subsequent operation
is ‘taken over by the mechanism of the machine, if the
machine is provided with means for automatically feeding
the copy sheets to the machine:

The invention also consists in & rotary duplicating ma-
chine using a liquid for moistenirig copy sheets, comipris-
ingan ele¢tronic control device.

To- make the invention clearly uaderstood teference
will now be niade to the accompanying drawings, which
are given by way of example and in which:

Fig. 1 is a sidé view of a rotary duplicating machine
coniprising a2 pump for the ‘control of the feed of ihe
liquid, and means for controlling the printig speed;

Fig. 2 is a cir¢uit diagram of an arrangemerit for con-
trolling the number of revolutions per unit of time of a
motor for driving the printing drum;

Fig. 3 is a side view of a rotary duplicating achine
coripiising 4 valve for ¢onticlling the feed of the liguid;
and

Fig. 4 is a side view of a device for automatically ¢on-
trolling the printing process; and of a switching-off device
for arresting the printing drum.

In Fig. 1, a printing drum 1 is rigidly connected to cam
2, fbr o’pefatihg # moistenifig dévice and rotdted, in oper-
ation, in the direction of the arrow A. A forked lever
4 tiltable around a shaft 3 is rotated by the cam 2 in the

-difection of the arrow B, and piesses, by means of a pin
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5, a piston 6 of a pump into a cylinder 7, whereby a
moistening liquid contained therein flows through a feed
pipe 8 onto a moistening felt 9 of a moistening device.
A spring 10 returns the forked lever 4 after it has left the
region of greatest radius of the cam 2 into its initial posi-
“tion. . Thereby, the piston 6 of the pump is brought by a
spring 11 into abutment against an adjusting tube 13 dis-
placeable in a sleeve 12 fixed relatively to the frame of
the machine. By means of a pin 14, the adjusting tube
13 is retained by a lever 15 in a position set for each case.
“Thereby, the stroke of the piston 6 and the amount of the
liquid fed is set. The adjustment of the lever 15 may
be effected manually as well as simultaneously with the
adjustment of the printing pressure. On manual adjust-
ment, a slidable member 18 is displaced in a slot 19 of
the lever 15 by means of a chain 17 guided in a fixed
groove 16. The groove 16 is inclined relative to the slot
19 and thereby causes the lever 15, which is pulled by a
spring 20 against an abutment stud 21, to rotate around
the latter in the direction of the arrow D when the slide-
able member 18 is displaced in the direction of the arrow
C.  The adjusting tube 13 is forced to participate in such
rotation and presses the piston 6 of the pump more deeply
into the cylinder 7 of the pump whereby the distance be-
tween the pin 5 and the forked lever 4 is increased. The
forked lever 4 is tilted through a total tilting angle that
-Temains constant, but engages pin 5 only during move-
ment through a smaller part of said angle. Correspond-
ingly, the fed amount of liquid is smaller. On a hand
wheel 22, on which the chain 17 is wound, a scale 23 is
-provided which, in conjunction with a fixed index mark
24, enables the amount of the liquid which is fed to be
read off, The increase of the printing pressure by means
of a counter roller 25 is effected over a manually operable
lever 26 and requires an increased feed of the liguid.
The manually operable lever 26 is tiltable in the direction
of the arrow E and is fixed in a selected position by a
notched segment 27 fixed in position. With the displace-

ment of the lever 26, a lug 28 is displaced in the direc-

tion of the arrow F and now replaces the abutment 21.
The displacement of the lug 28 in the direction of the
arrow F, however, enables the lever 15 to tilt against the
direction of the arrow D around its slideable member 18.
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Thereby -the adjusting tube 13 is displaced against the '

direction of the arrow D.' The spring 11 puils the piston
6 of the pump, whereby the distance between the pin 5
and the forked lever 4 is also decreased in a step-by-step
manner according to the adjusted printing pressure. The
piston 6 of the pump, thus, is in the maximal extreme
case displaced during the entire tilting movement of the
forked lever 4 and correspondingly the amount of the
liquid fed has also a maximal value.

Furthermore, an increase of the printing pressure re-
quires a reduction of the number of rotations per unit of
time of the printing drum 1. This is achieved by the
varying of the number of rotations per unit of time of a
motor 29 driving the printing drum 1. The number of
rotations per unit of time of the motor 29 is dependent
on its armature current and field current, which currents
are controlled by an arrangement, the main elements
of which are a transformer 30 (see also Fig. 2), a rectifier
31, and a thyratron valve 32. A variable resistor 33,
whose tapping arm 34 is coupled to toothed wheels 35, 36
and over a lug 37 to the lever 26 determines the current
flowing through the arrangement, the circuit diagram
of which is shown in Fig. 2.

An eccentric 39 rotatable around -a shaft 38 can, in
connection with the printing drum 1, automatically tilt

50

the lever 26 in the direction of the arrow E and thereby -

increase the printing pressure in dependence on the rota-
tions of the printing drum.
In Fig. 3, a printing drum 80 rigidly connected to a
cam 81 for operating a moistening device rotates in direc-
_tion of the arrow M, whereby the cam 81 rotates a roller
82 of an angular lever 84 tiltable around a shaft 83 in
the. direction of the arrow N. With a pin 85, a valve
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lifter 87 mounted on a shaft 86 is also tilted in the di-
rection of the arrow N and, by means of a nut 88, a valve
rod 89 is lifted. Thereby, the outlet orifice in a valve
chamber 99 is opened, and the liquid flows through a feed
pipe 91 onto a moistening felt 92 of the moistening de-
vice. When the roller 82 has left the cam 81, a tension
spring 23 returns the elements into their initial position.

In order to alter the flow times, and thereby to feed
differently great amounts of liquid to the felt 92, the path
of the roller 82 on the cam 81 is increased or shortened.
To this end, the shaft 83 is displaced in such a manner
that the pin 85 becomes the centre of rotation of the
angular lever 84, whereby the roller 82 is tilted in the
direction of the arrow N away from the cam 82 or against
the direction of the arrow N towards the cam 82. The
first movement is used for reducing the amount of liquid
fed, the latter for increasing it. The position of the
shaft 83 is determined by the lever 97 over a lug 96 rec-
tilinearly guided by upstanding studs 94 and 95. The
adjustment of the lever 97 can be effected manually as
well as simultaneously with the adjustment of the printing
pressure.  On manual adjustment, a slidable member 100
is displaced in a slot 191 of the lever 97 by means of a
chain 99 guided in a groove 98 fixed in position. The
inclined position of the groove 98 relative to the slot i01
causes the lever 97, which is drawn by a spring 102 against
an abutment stud 163 to tilt around the latter in the
direction of the arrow P-on displacement of the slidable
member 189 in the direction of the arrow O, while the
displacement referred to above of the lug 96 takes place.
On a hand wheel 1064, on which the chain 99 is wound, a
scale 165 is fixed which, in conjunction with a fixed index
mark 196 affords a possibility of reading off the fed
amount of liquid. The increase of the printing pressure
of a counter roller 187 is effected over a manually oper-
able lever 148 and requires the feed of a greater amount
of liquid. The lever 108 is tilted in a direction of the
arrow Q and is kept in a set position by 2 notched seg-
ment 189 fixed in position. With this displacement, a
lug 1190 is displaced in the direction of the arrow R and
replaces the abutment stud 183.  However, the displace-
ment of the lug 118 in the direction of the arrow R causes
the lever 97 to tilt against the direction of the arrow P
around its slidable member 108, whereby alsc the lug 96
is pulled against the direction of the arrow P.. Thereby,
the angular lever 84 rotates around its pin 85 and pene-
trates. more deeply into the curved path of the cam 81,
the roller 82 being lifted by the cam 81 during a greater
distance, the flow time and therewith the amount of
liquid flowing out of a storage confainer 111 becomes
greater.

The reduction of the number of rotations per unit
of time of the printing drum 80 on increasing printing
pressure of the counter roller 107 is achieved over the
lug 112 by displacing. the lever 108 as has already been
described with reference to Fig. 1. )

-~ In Fig. 4, a printing drum 40 rotates in the direction
of the arrow G together with a worm 41 rigidly connected
thereto,-and thereby drives a toothed worm wheel 42 and
a shaft 45 mounted in bearings 43 and 44 .together with
its conical wheel 46 and its worm 47." By means of a
conical wheel 48, driven by the conical wheel 46, a.
pointer 49 is rotated in the direction of the arrow H, the
pointer having been preset on a scale 50 to a desired num-
ber of copy sheets. Before reaching a zero position, a
pin 51 of the pointer 49 engages an abutment 52.on a
pawl 54 tiltable around a shaft 53 of the conical wheel
48, the paw! being lifted out of recess 55 of a blocking
disc 56 when the pointer 49 reaches its zero position. - A
release member 57 is pulley by 2 spring 58 in the direc-
tion of the arrow J towards an abutment 59 and abuts
against the pin 60 of the blocking disc 56. Release mem-

‘ber 57 enters with its own abutment edge 61 into.the

path of a pawl 62 when blocking disc 56 is released by

‘member 54 and rotates due to spring 56’ to a position
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in which pin 60 releases member $7. When pawl 62
reaches the abutment edge 61, it is tilted around: a shaft
"63 fixed-on the printing -drum 40 in the direction -of the
-atrow K and is- thus drawn out of engagement. with a

permanently rotating ratchet wheel 74. A spring 65'al- -

ways urges the pawl 54 against the blocking dise'56.

" During the rotation-of ithe shaft 45, the-worm 47 diives
a toothed segment 66, which by means of its elohgated
‘Hole 67 carries with it a pin 69 fixed on a-lever 68, The
lever 68 is fixed on a-rotatable shaft 70 to which also an
eccentric 71 is keyed which corresponds to member 39
in Fig. 1. The eccentric 71 serves for controlling the
printing pressure of a counter roller, which may be a rub-
ber roller, against the printing drum- 40. 'An elongated
hole 72 and the elongated hole 67 of the toothed segment
66 ¢nable a manual displacement of the eccentric 71 by
displacing a handle 73 in the direction of the arrow L,
whereby the toothed segment 66 is disengaged.

 What we claim is:

1. In a rotary duplicating machine, in combination; a
rotary printing ‘drum" member; a’ pressure member for
pressing sheets against said’ printing’ drum member; ad-
justing means connected to ome of said last mentionsd
members for adjusting the printing pressure; a-counting
device connected to said printing drum member and
counting turning movements of the same for counting
the number of sheets printed; and ‘motion transmitting
means connecting said counting device with said adjust-
ing means in’ such manner that the printing pressure is
ifcreased in accordatice ‘with the number of turning
‘movements of said drum member counted by said count-
ing device, and thereby in accordance with the number
of printed sheets.. ) .

2. In a rotary duplicating machine, in combination,
moistening means for moistening sheets to be printed;
-supply mears for supplying a liquid to said moistening
means; control .means for controlling the amount ‘of lig-
uid supplied by said supply means to said moistehing

means; & rotary printing drum memiber; a pressure mem- 0
4

ber for pressing sheets against said printing drum mem-
ber; adjusting means connected to-one of said last-men-
‘tioned members for adjusting the printing pressure; a
counting device connected to said printing drum mem-
ber and counting turning movements of the same for
counting the number of sheets printed; first motion trans-
mitting means connecting said counting device with said
adjusting means in such manner that the printing pres-
sure is increased in accordance with the number of turn-
ing movements of said drum member counted by said
counting device; and second motion transmitting means
connecting said adjusting means with said control means
in such manner that the amount of liquid supplied to
said moistening means is increased in accordance with
an increase of the printing pressure, and thereby in ac-
cordance with the number of printed sheets.

3. In a rotary duplicating machine, in combination, a
rotary printing drum member; a pressure member for
pressing sheets against said printing drum member; ad-
justing means connected to one of said last mentioned
members for adjusting the printing pressure; drive means
for rotating said printing drum member; regulating means
for regulating the rotary speed of said drive means and
thereby the rotary speed of said drum member; motion
transmitting means connecting said adjusting means with
said regulating means in such manner that the rotary
speeds of said drive means and of said drum member are
decreased in accordance with an increase of the printing
pressure; and operating ‘means for operation of said
motion transmitting means for simultaneous regulation
of the rotary speed of said drum member and of the
printing pressure.

4. In a rotary duplicating machine, in combination,
moistening means for moistening sheets to be printed;
supply means for supplying a liquid to said moistening
means; control means for controlling the amount of lig
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uid ‘supplied by said supply means to' said moistening

fmeans; a'rotary printing druin rember; a ‘pressore meni-
ber for pressing sheets against-said printing: drunm hem-
ber; adjusting means connected to one of said last men-
tioned members for adjusting the ‘printing piessure; diive
means for rotating said printing dfum member; repulat-
ing means for regulating the rotary speed of said drive
medtis and thereby the rotary speed of said drum mem-
ber; first motion transmitting means connecting said ad-
justing means with said regulating means in siich man-
ner that the rotary speed of said drum member is de-
creased in accordance with an increase of the printing
pressure; second motion transmitting means connecting
said adjusting means with said control means in such
manner that the amount of liquid-supplied to'said mois-
tening means is increased in accordance with an increase
of the printing pressure; and operating means connected
to said first and second’ motion transmitting means to-ac-
tuate the same for simultaneous regulation of the rotary
speed of said drtim meémber, of the printing pressure; and
‘of the amount of liquid supplied to the moistening means.

5. In a rotary duplication machine, in combination,
moistening means for moistening sheets to be printed;
pump means including cylinder means and piston means
for supplying a liquid to said moistening means; control
itieans for adjusting the stroke of said piston means for
varying between different athounts the amount of liquid
supplied by said pump means to-said moistening means

for'a printing operation; & rotary printing drum' member;

a pressure member for pressing sheets against said print-
ing druin member; an opetating lever; a link connecting
said operating lever with said pressure member; and 2
lever system connecting said operating lever with said
control means for operating the same dependitig on' the
printing pressure of said préssure meniber in' such man-

ner that the amount of supplied liquid is increased to

cotrespond to increased printing pressure.
‘6. An arrangement as claimed in claim 5 including a
4 cam rotating with said drum member; a pivoted actuat-

ing member actuated by said cam to perform a rocking

movement; 2 pin secured to said piston means and Jocated
iti’ the path of said rocking miemiber so that said piston

‘means is moved when said rocking member engages said -

pin: and whereinn said control meats incliude means for
adjusting the position of said piston means and of said pin
with respect to said actuating member so that said pin
may be engaged by said actuating member only during
part of the rocking movement of the same for reducing the
stroke of said piston means.

7. In a rotary duplicating machine, in combination,
moistening means for moistening sheets to be printed;
pump means including a cylinder means and piston means
for supplying a liquid to said moistening means; a piston
rod fixed to said piston means; a stop fixed on said piston
rod; an adjustable stop means cooperating with said abut-
ment; a lever means pivotally connected to said abufment
means for adjusting the position of the same; an operating
lever; a link means connecting said operating lever with
said lever means so that the position of said abutment
means is adjusted when said operating lever is operated; a
rotary printing drum member; a pressure member for -
pressing sheets against said printing drum member; a
link conmecting said pressure member with said operating
lever; a pin fixed on said piston rod; a rocking actuating
member engaging during movement thereof said pin for
moving said piston means whereby the amount of sup-
plied liquid is adjusted in accordance with the printing
pressure by the shifting of the position of said abutment
means so that said pin is engaged by said rocking actuat-'
ing member only during part of said rocking movement
of the same, whereby the pisfon stroke is adjusted.

8. In a rotary duplicating machine, in combination, a
rotary printing drum member; a pressure member for
pressing sheets against said printing drum member; an
operating lever; link means connecting said operating lever



with said pressure member; a rotary cam means engaging
_said operating lever for actuafing the same; a reducing
transmission connecting said rotary drum member with
said rotary cam means in sach manner that said cam
means makes one revolution for a predetermined number
of- revolutions of said: rotary printing drum -member
whereby the printing pressure is adjusted due fo the op-

eration of said operating lever by said cam means in

accordance with the number of shéets printed by said
-drum member. o

9. In a rotary duplicating machine, in combination, a
rotary printing drum member; a pressure member for
pressing sheets against said printing drum member; ad-
justing means. connected .to one of said last mentioned
members for adjusting the printing pressure; electric mo-
tor means for rotating said printing drum member; regu-
lating means for regulating the rotary speed of said elec-
tric- motor means and. thereby the rotary speed of said
drum member, said regulating means including variable
resistor means associated with said electric motor means;
motion  transmitting means connecting said. adjusting
means with said regulating means in such manner
that the rotary speeds of said motor means and of said
‘drum member are decreased in accordance with an in-
crease of the printing pressure; and operating means. for
‘operation of said motion transmitting means for: simul-
taneous regulation of the rotary speed of said drum mem-
ber and of the printing pressure. o

10. An arrangement as claimed in claim 3- -wherein

said drive means is a direct current. motor means, and

wherein said regulating means include a thyratron tube;
a selenjum rectifier; a transformer; and at Jeast one
variable resistor for controlling the field current of said
motor means. .

11, In a rofary duplicating machine, in combination,
moistening means for moistening sheets to be printed;
variable feed pump means for supplying 2 liquid to said
moistening means, said pump means including a movable

"element movable between a plurality of positions for vary-
40

ing the output of said pump means for varying between
different amounts the amount. of liguid supplied by said
pump means to said moistening means for a printing op-
-eration; a rotary printing drum member; a pressure mem-
_ber for pressing sheets against said printing drum mem-
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ber; adjusting ‘means conngtcted\ to one of said last-men-
tioned members and being movable between a plurality of

operative positions; for adjusting the printing pressure for
a printing operation; operating means connected to- said

- adjusting means and being movable between-a plurality

of positions for moving said adjusting means: befween said
operative positions. of the same; and motion-transmitting:

means connecting said operating means with said movable

element of said pump means for moving said element
between said positions of the same for simulfaneous ad-
justment of the amount of liquid supplied to said moisten-
ing means and of the printing pressure in such a manner

‘that"the amount. of supplied liquid is increased tocor-.

respond to increased prinfing pressure.

_12. In a .rotary .duplicating ‘machine, in combination,
supply means for supplying a liquid to said moistening
means; valve means including a value-opening member
movable through a stroke including a plurality of positions. .
of said valve opening member for varying between differ-
ent amounts the amount of liquid supplied by said supply
means to said moistening means for a printing operation;
a rotary printing drum member; a pressure member for

‘pressing sheets ‘against-said printing drum_ member; an

operating member; a link connecting said operating mem-

‘ber with said pressure member; and a lever system con-

necting said operating member with said movable valve
opening member for operating the same between said posi-
tions depending upon the printing pressure of said ‘pres-
sufe member in such a manner that the amount of ‘sup-.

plied liquid is increased to correspond to increased print-

ing pressure. . o e
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