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The present invention relates to an apparatus for
selective printing, and more particularly to a duplicating
machine for reproducing selected sections of a printing
form on a copy sheet.

More particularly, the present invention relates to a
duplicating machine of the type in which a master print-
ing form prints on a moistened copy sheet, and in which
an electro-magnetic means is provided for rendering the
printing means operative when a desired section of the
printing form passes the copy sheet.

It is one object of the present invention to provide a
printing machine by which selected sections of a printing
form are reproduced on a copy sheet upon selection by
means of manually operated keys.

It is another object of the present invention to conirol
selective printing of sections of a master sheet on a
moistened copy sheet by means of manually operated key
means.

1t is another object of the present invention to provide
a duplicating machine capable of automatically and selec-
tively reproducing printing sections of a printing form.

1t is another object of the present present invention to
provide a duplicating machine of very simple and com-
pact construction permitting the printing of selected sec-
ticns of a master sheet carried by the duplicating drum.

With these objects in view, the present invention mainly
consists in a printing machine which comprises a rotary
printing roller and a counter-roller cooperating with the
printing roller, one of the rollers, preferably the counter-
roller being movable to and from a printing position in
close proximity with the other roller; operating means
for effecting movement of the counter-roller to and from
the priniing position, the operating means including an
electro-magnetic means; feeding means for feeding copy
sheets to the printing roller; a printing form attached to
the printing roller and having a set of circumferentially
spaced printing sections, such as lines; a turnable control
.member having an axis of rotation and including a set
-of axially spaced control means respectively associated
with said printing sections of the printing form and being
-staggered in direction of rotation of the control member;
‘means connecting the control member with the printing
roller for turning movement in timed relation with the
same; a set of sensing means arranged in an axially ex-
tending row along the control member, each of the sens-
ing means being associated with one of the control means
and being normally in an inoperative condition; a set of
selector means respectively associated with the printing
sections and the sensing means, each selector means being
selectively movable to an actuating position for rendering
the associated sensing means operative; and circuit means
connected to the electro-magnetic means and being comn-
trolled by sensing means rendered operative by the asso-
ciated selector means. The above defined elements co-
operate in such a manner that the electro-magnetic means
is controlled to effect movement of the counter-roller to
the printing position when an operative sensing means
senses the associated control means during turning of the
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control member. In this manner, selected printing sec-
tions associated with actuated selector means are printed
on the copy sheets.

The selector means are preferably constructed as manu- -
ally operated keys so that depression of a selected key
will result in printing of the respective associated printing
section of the printing form on the copy sheet which
passes between the printing roller and the counter-roller.
When the construction of the present invention is applied
to a hectographic duplicating machine, moistening means
are provided for moistening the copy sheets before they
pass between the printing roller and the counter-roller.

According to one embodiment of the present invention
the selector keys carry semsing contacts, and the control
means on the control member are contact buttons engaged
by associated sensing contacts when the respsctive keys
are depressed. Associated selected contacts engage dur-
ing turning movement of the control member, and close
the circuit of the electro-magnetic means so that the
electro-magnetic means moves the counter-roller to its
printing position. According to another embodiment of
the present invention, the semsing means include cam
follower means cooperating with the control member
which is constructed as a cam drum. The cam drum
constitutes the control member of the apparatus and has
axially and circumferentially spaced control means in the
form of recesses or projecting cams. Thereby the sens-
ing cam follower levers are actuated to close or open a
contact in the circuit of the electro-magnetic means.

The selector key means are normally in a position in
which the cam follower levers cannot effect closing or
opening of the contact means. However, when the se-
lector key means are moved to an actuating position, the
control movement of the respective associated sensing
levers becomes possible.

In all embodiments of the present invention actuation
of a selected key will result in movement of the counter-
roller to printing position in the moment in which a
selected section of the printing form is located opposite
the copy sheet.

Preferably, the control means on the contro! member
are arranged along a helix, and the sensing means are
arranged in an axially extending row. The conirol mem-
ber is preferably a cylindrical drum, bui it is also con-
templated to use a control member of conical shape. In
this event, the row of sensing means will extend parallel
to the surface of the conical control member.

The electro-magnetic means by which the counter-
roller is controlled, may be constructed as an aliernating
current, or as a direct current electro-magnet. Direct
current electro-magnets are preferred to avoid a delay
in response until alternating current reaches its surge.
Direct current electro-magnetic means are connected by
a rectifier to a source of alternating current.

Either the printing roller, or the counter-roiler can
be constructed for movement toward the other roller
when printing of a selected section is desired. The mov-
able roller is preferably mounted on a toggle-lever means.
According to one embodiment of the present invention
spring means urge the togglie-lever means into a straight
positicn in which printing takes place, and the electro-
magnetic means holds the toggle-lever means in an an-
gular position, when energized. In ancther embodiment
of the present invention, the spring means urge the tog-
gle-lever means to the angular position in which the
printing roller and the counter-roller are spaced from
each other, while the electro-magnetic means straighten
the toggle-lever when energized to move the movable
roller to the printing position. In the preferred embodi-
ments of the present invention, the selector means are
manually operated keys, but any other shiftable mem-
bers can be used for this purpose.
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In the preferred embodiments of the present invention,
the ‘axis of the turnable control member is transverse
to the axis of the printing roller. However, it is also
contemplated to arrange the axes of the. printing roller
and of the control member parallel to each other, or
in any other angular position.
_The nove! features which are considered as characteris-
tic for the invention are set forth in particular in the
appended claims. The invention itself, however, both as
to its construction and its method of operation, togéther
with additional objects and advantages thereof, will be
best understood: from the following desc_riptiori of spe-
cific embodiments when read in connection with the ac-

companying drawings, in which? .

Figure 1 is a schematic fragmentary side 1 g
embodiment of the present -invention, one lateral wall
being omitted for the sake of clarity; SR

Figure 2 is a schematic fragmentary side view of an-
otheér embodiment of the present invention, one lateral
will being omitted for the sake of clarity;

- Pigure 3 is a fragmentary view, partly in section, of
the embodiment. shown in Figure 2 as viewed in direc-
tion of the arrow A in Figure 2; o .

Figure 4 is a schematic fragmentary side view of a
further embodiment of the present invention, one lateral
wall being omitted for the sake of clarity; and

Figure 5 is a fragmentary view, partly in section, of
the embodiment shown in Figure 4 as viewed in direction
of the arrow B in Figure 4. -

Figires 1 and 5 also include a diagrammatic showing

_of the electric circuit means used in the machine, and it
will be understood that the embodiment of Figures 2
and 3 is provided with a corresponding circuit means,
. Referring now to the drawings, and more particularly
to Figure 1 which illustrates one embodiment of. the
présent invention, a priating drum, shown to be a du-
plicating drum 1 is mounted on a shaft 3, and is driven
by a motor, not shown, through a chain 5 passing over
a. chain wheel 4 which is connected to the duplicating
drum 1. A printing form, shown to be a master du-
plicating sheet 2, is attached to the periphery of the du-
plicating -drum 1. by a suitable clamping means, not
shown, located in the recess 31. The printing form 2
has a set of printing sections Z1 to Z16. It is the pur-
pose of the apparatus to print only selected sections
of the printing form, if so desired.

A counter-roller & is turnably mounted on a pair -of
pivoted arms 7 which are turnable about a shait means
8. The counter-roller  can turn with arms 7 between
a printing position located in-close proximity. to ihe du-
plicating .roller ‘2 and a spaced position in which no
‘printing takes place. Toggle-lever means 9, 18 are re-
spectively connectéd to the arms 7 and to a bar 181
on the frame of the machine. A spring 29 is secured to
the toggle lever means and to the frame of the machine,
and urges the toggle lever means 9, 16 to the illusirated
angular position in which the counter-roller 6 is spaced
from the duplicating roller 1. The operating means for
the counter-roller 6 further include a connecting rod
12 which is secured to the movable member 44 of an

- electro-magnetic means 13. When the electro-magnetic
means 13 is energized, rod 12 will move in direction of
the arrow, and pull the toggle-lever means 9, 10 to a
straightened position in which the counter-roller tends
to engage the duplicating drum, or the printing form 2
thereon during rotation of the printing dium. A supply
table 20 is provided for copy sheets which are fed suc-
cessively by a pair of feeding rollers 22 and 23 through
moistening means 25. Resilient holding means 122 are
provided -for holding the copy sheet in a known man-
ner when the same is located between the rollers 1 and
6. - The printing plane is designated D—E, and the print-
ing form 2 and a copy sheet ergage each other along a
printing line - when the 'counter-roller 6 is moved to

~ printing position.. While the counter-roller 6'is rétracted

de view of one-
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to its-inoperative position, the copy sheet does not move.
Consequently it is possible to print selected sections of
the printing form on the copy sheet, if the counter-roller
& is moved to printing position in the moment in which
respective selected sections of the printing form 2 are
located in the printing line. .

A turntable control member 19 is connected to a shaft
18 supported by bearings 119 on the frame of thé ‘ma-

-chine. A ‘bevel gear 17 is fixedly secured to.shaft 18,

and meshes with another bevel gear 16 which is con-
nected to a furthér bevel gear-15 by a shaft 116. Shaft
116 is mounted in bearifgs: 115 on the machine frame.
The bevel gear 15 meshes with a further bevel gear 14
which is connected to the printing roller, or to the chain
wheel 4 for rotation therewith. - Consequently, when
the printing roller 1 is driven by a motor, not shown, the .
control member 19 will turn in a timed relation with
the printing roller, and in-the illustrated embodiment,
the transmission means 15 to 18 is designed. to obtain
synchronous rotation of the printing roller 1 and of the
control member I9. : . .

The control member 19 is shown to be a drum con-
sisting of insulating material and being provided with a
set-of control means shiown to be contact buttons K1 16
K16. The contact buttons are arranged along a helix on
the surface of the ¢ontro! drum 9. -All contact buttons
are electrically connected by a conductor which is also
electrically connected to a contact ring 128 on which

A support 201 is secured to the ksupply table 20 and

. movably supports a set of seléctor keys 202 numbered
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Ti to T16 which are respectively associated with the
printing sections' Z1 to Z16 of the printing form 2. The
keys 202 are also respectively associated with the contact
buttons K1 to K16 and are arranged in a row. axially
spaced from each other the same distances as-the contact
buttons K1 to K16. Spring means 203 hold the selector
keys 202 in a normal inoperative position, but the keys
can be depressed, as shown for keys T3 and T19, to an
sctuating position in' which they are closer spaced from
the ‘surface of the drum 19.." Each selector key means
202 carries a semsing contact means 24 which slidably
engages the drum-surface in the actuating position of the
respective key. During rotation of the countrol drum 19,
each contact button will pass under the associated sensing
comntact 24. When the selector key is in actuating posi-
tion, as. shown for keys T35 and T19, the sensing contact
means 24 will engage the respective associated contact
K5 and K1& ddring turning of the control member 19,
but it will be understood that such contact engagement
takes place at timed intervals. All sensing contacts 24
are connected by a conductor 284 which is connected to
the eléctro-magnetic means 13. The other terminal of
electro-magnetic means 13 is connected to a rectifier 27
which is also connected to the slide contact 28. - A trans-
former 26 supplies alternating current to the rectifier 27
so that a direct current passes through the circuit of the
electro-magnetic means 13 and through the contacts on
the selector keys and on the control drum. Locking
means are provided for temporarily locking the selector
keys 282 in actuating position, and releasing means are
provided for releasing the locking mieans after a printing
operation has been terminated. ~The locking and releas-
ing means are not shown in Figure 1, and may be con-
structed similar to the corresponding locking and releas-
ing means shown in Figure 5 which will be described
hereimafter. . ..~ i . :

The embodiment illustrated in Figure 1 operates in the
following manner. = - )

A copy sheet to be -printed by selected sections Z5
and Z19, is placed on the supply table 28. The respec-
tive selector keys TS and T10 are depressed... The motor
is started and the printing roller 1 starts to rotate together

- with the ‘¢ontrol ‘drum 19, When the control contact

75

means K5 passés thé ‘sensing contact means 24 of the
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key TS5, the circuit of the electro-magnetic means 13 is
completed, and the toggle-levér means 9, 10 afe
straightened by the pull of the rod 13 so that the counter-
roller 6 moves toward the printing roller to its priating
position. Before that, the feeding rollers 22 and 23 have
already moved the copy sheet through the moistening
means 23 so that the copy sheet is already located be-
tween the rollers 1 and 6, held by the holding means 122.
When in this position of the copy sheet the respective
printing section Z§ arrives at the printing plane D—E,
the counter-roller is moved to printing position, as de-
scribed above, and the respective section Z5 is printed
on the copy sheet which is taken along by the turning
rollers 1 and 6. After the selected section of the printing
form is printed, the control contact KS moves beyond the
sensing contact 24, and the circuit of the electro-magnetic
means 13 is interrupted so that the spring 29 retracts the
toggle-lever means 9, 1§ with the counter-roller ¢ where-
by the copy sheet is released and remains at a standstill
until the next selected section 71§ arrives in the printing
plane. In this moment, the control contact means K19
passes the sensing contact 24 so that the ¢ircuit of the
electro-magnstic means 13 is again closed. As described
above, this e¢ffects movement of the counter-roller § to
printing position, and printing of the section Z18 on the
copy shest adjacent the previousty printed section Z5.
The copy sheet is thereupon ejected by suitable means,
not shown, which are not an object of the present inven-
tion. Tt wili be understood. that further sections could
have been selectad for printing by depression of the re-
spective associated selector key 282. Instead of the
axially extending set of control contact means KitoXKis,
a single helical contact band can be provided 6a the sur-
face of the control drum 18.

In the embediment of Figures 2 and 3, a duplicating
drum 1 is driven by drive means 4 and 5, and it is con-
nected by bevel gear transmission means 14, 15, 14, 17,
and by ths shaft 18 to a turnable control drum 38, The
duplicating drum carries a printing form 2 having print-
ing sections 1Z to 15Z. Feeding rollers 22 and 23 are
provided for feeding a copy sheat on the supply table 21
threngh the moistening means 25 toward the holding
means 122. The counter-pressurs roller 6 is mounted
for pivotal movement about a shaft 42, and is urged to
its printing position by a spring 40. The electro-mag-
netic means 13 is connected by a member 44 fo the lever
4% and holds lever 41 against the action of spring 4% so
that the counter-roller 6 remains in the illustrated inoper-
ative position as long as the electro-magnetic means 13
is energized. As dsscribed with reference to Figure 1,
the comtrol member 38 will turn through a single revolu-
tion, when the printing roller turns through 4 single rev-
olution,

The construction of the control arrangement by which
selective priniing is effected, will be best understood with
reference to Figure 3 taken in conmeciion with Figure 2.
The control member 36 15 a drum, and a set of control
mezns 38§ is provided in the form of & sef of recesses V1
to V15 which are arranged along a helical line on the
drum surface. Each control recess 385 is associated with
a corresponding printing section of the printing form 2.

Each control recess 38% is also associated with a sens-
ing means which includes a sensing lever 32 carrying a
cam follower roller 33 engaging the surface of the control
drum 33 under the action of a spring 35. The sensing
levers 32 are spaced the same distance in axial direction
as the recesses 388 so that each sensing lever tends to
pivet into an operative position when the associated cam
follower roller 33 passes into the respective associated
recess 305, An actuating bar member 37 is pivotally
mounted on the shaft 35 and has a bar portion 371 ex-
tending across all sensing levers 32. A spring 38 urges
the actuating bar member 37 into a position in which the
portion 371 abuts against the sensing levers 32. A switch
39 is controlled by the actuating bar member 37, and is
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, 6 ‘ o
normally in closed position. Switch 39 is corinécted into
the cif¢uit of the electro-magnetic means 13 $o that the
same is mormally energized to hold the countér-roller 6
in the illustrated inoperative position. When any of the
sensing levers 32 pivots due to the passing of the cam
follower 33 into the associated control recess 386, the ac-
tuating bar member 37 is pivoted to an operative position
against the action of spring 38, and opens contaci 39
whereby the circuit of electro-magnetic means 13 is inter-
rupted permitting the spring 46 to move the counter-
roller to its printing position.

During turning of the control drum 33, all sensing
levers would consecutively pivot when the respective cam
followers pass into the respective associated recesses 344,
However, this is normally prevented by the selector key
means 316 which include keys T1 to T45 which are Te-
spectively associated with the printing sections of the
printing form 2. As best seen in Figure 3, the keys 3i¢
are normally in the position illustrated in solid lines, and
block the respective associated sensing levers 32. De-
pressed keys 316 assume the position shown in dash and
dot lines in Figure 3, and are automatically locked in
this actuating position by a locking means 34, By opera-
tion of the spring loaded release means 45, the locking
means 34 can be returned to its normal inoperative posi-
tion shown in solid lines in Figure 3. A spring 311 tends
to hold each key 310 in its normal position locking the
respective sensing lever 32,

The embodiment shown in Figures 2 and 3 operates in’
the following manner:

When the motor is started, the printing roll 1 turns
together with the comtrol drum 39. The feed rollers 22
and 23 feed a copy sheet from the table 21 through the
moistening means 25 toward the printing plane D—E,
The electro-magnetic means 13 is energized since contact
39 is closed and holds the counter-roller 6 in the illus-
trated inoperative position.

Assuming that a selected printing pertion of the print-
ing form is to be printed, the respective key 316 is de-
pressed. This will result in the release of the respective
lever 32. At the moment in which the respective asso-
ciated recess 38C arrives at the cam follower, the cam
follower moves into the respective recess, and the respec-
tive sensing lever turns under the action of spring 35.
Thereby, the actuating bar member is also pivoted and
opens contact 39 so that the electro-magnetic means 13
is de-energized, and permits the spring 4% to puil the
counter-roller 6 to its printing position. At this momient
the respective printing section associated with the re-
spective depressed selector key 316 arrives at the printing
plane D—E, and the respective section is printed on the
copy sheet. When during further turning of the printing
roll 1 and of the control drum 30, the respective recess
moves bevond the cam follower 33, the lever 32 is re-
turned to its normal position by the outer surface of the
drum 30, and consequently the actuating bar member 37
returns under the action of the spring 3§ to its normal
position in which the contact 39 is closed. In this mo-
ment, the electro-magnetic means 13 is again energized,
and overcomes the force of spring 49 to return the
counter-roller & to its inoperative positicn. If during
further turning of the printing roll, a sensitive lever 22
released by operation of its associated selector key 318 is
permitted to fall into the associated recess, the printing
operation is repeated with another printing section se-
lected by the respective depressed key 316.

Such selective printing can be repeated during a num-
ber of revolutions of the printing roller. When it is no
ionger desired to print the respective sections of the print-
ing form, the depressed keys 310 ave released by opera-
tion of the release means 35 so that even during rotation
of the printing roller. and of the control drum 38, no
printing takes place since all sensing levers 22 are locked
by the associated keys 310,

"The embodiment illustratsd in Figures 4 and 5 also in-
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cludes ‘a printing roller 1, a counter-roller 6, an electro-
magnetic means 13 for acthating the toggle-lever operat-
ing means 9 and 10, and transmission means 15 and 16,
17 and 18 for driving the control drum 43 at the rotary
speed of the printing drum 1. Similar to the embodi-
ment of Figure 1, the spring 22 is secured to the toggle-
lever for moving the counter-roller € to its inoperative
- position, while energizing of the electro-magnetic means
13 will effect movement of the counter-roller 6 to its
printing position.

Tn the embodiment of Figures 4 and 5, the control mem-
ber 48 is a cam drum having a set of axially and circum-
ferentially spaced cams 409 designated Ei to E13 which
are respectively associated with the printing sections 1Z
{0 13Z of the printing form 2. A set of selector keys 410

10

15

is also provided, which are respectively designated T1 to

T13 to indicate their association with the printing sec-
tions. : :

As best seen in Figure 5, the control drum. 48 co-
operates with a set of sensing levers 50 which are pivoted
at 51 and are urged by springs 53 against the surface
of the drum 43. Whenever one of the cams 4%8 passes
the cam follower roller 52 of the respective -associated
sensing lever 50, the respective sensing lever will be
pivoted. The electro-magnetic means 13 is schematically
indicated in Figure 5 from which it will be seen that
the electro-magnetic means 13 is in a circuit including a
transformer 36 and a rectifier 27, as well as a contact
49. When the contact 49 is open, the electro-magnetic
means 13 is de-energized, and consequently the spring 22
pulls the counter-roller 6 to its inoperative position.
When the contact 49 is closed, the electro-magnetic means
13 is energized, and pulls the counter-roller 6 to its print-
ing position. The closing of the contact 49 is effected
by an actuating bar member 84 which includes a trans-
verse bar portion 541 passing across all sensing levers
50. The bar portion 541 is spaced from the sensing
levers 59 so that the pivotal movement of the sensing
levers 58 caused by the cams E1 to E13 has normally
no effect on the actuating bar member 54. A stop 57
holds the actuating bar 54 in the illustrated normal posi-
fion. Member 54 has an end portion. 61 which cooper-
ates with the swiich 49. :

The set of selector key means 418 is shiftably mounted
in the frame portion 412. A bracket portion 413 is
secured to the frame 412. The shank portions of the
key means 416 are provided with pins 411 engaged by
springs 414 which normaily hold the keys 41@ in the illus-
trated inoperative position. A lever 53 is pivotally
mounted on the end of each shank 411 and turnably
carries a roller 39 which contacts the associated sensing
lever 56. When a key 410 is depressed, roller 59 rolls
on the respective semsing lever to the position 591 illus-
trated in dash and dot lines. 1In this position, the respec-
tive sensing lever 58 is coupled to the actuating bar mem-
ber 54, and consequently the members 38, 59 constitute
a coupling means moving to a coupling position when
the respective associated key 410 is depressed to its
actuating position.

A hook-shaped locking means 69 is provided which in-
cludes a spring 691 urging the iocking means 69 to en-
gage a recess 682 in the shank of the associated key 410
when the respective key is depressed. The pivoted lock-
ing means 60 can be released by operation of the release
means 62 which is normally held in an inoperative posi-
tion by a spring 621.

The embodiment of the present invention illustrated
in Figures 4 and 5 operates in the following manner:

At the beginning of the operation, the counter-roller
§ is retracted by the spring 29. During synchronous turn-
ing of the printing roller 1 and the control member 48,
all cams 400 will successively engage the associated sens-
ing levers 50 and urge them to make a short pivotal
* movement.. Such pivotal movement will have no effect
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8
on the switch 49, since the sensing levers 50 are spaced
from the bar portion §41. _ o S

If a selected key 410 is depressed, its coupling means
8, 59 will move to coupling position, and the coupling
roller 891 will be located between the respective -sens-
ing lever and the bar portion 541. When during turn-
ing of the printing roller and of the control drum 48, the
cam 400 associated with depressed key 410 and the re-
spective printing section of the printed form, arrives un-
der the cam follower roller 52, the respective sensing
lever will perform its pivotal movement as before, but
since it is coupled to the bar portion 541 by the coupling
roller 59, the actuating bar member will perform a short
pivotal movement about the shaft 55 against the action
of spring 56, and the portion 61 will engage switch 49
and close the circuit of the electro-magnetic means 13.

The electro-magnetic means 13 is thereby energized
and pulls the toggle-lever means 9, 1@ to a straightened
position in-which the counter-roller 6 is in printing posi-
tion. . Consequently, the printing section of printing
form 2 associated with the depressed selector key is
printed on the copy sheet. When this printing section has
passed the counter-pressure roller, the respective asso-
ciated cam 400 has also pased the cam follower 52, and
the spring 53 returns the sensing lever 58 to its normal
position in which the cam follower roller 52-rolls on the
surface of the control drum 48. Consequently, the spring
56 is able to turn the actuating bar member 54 in counter-
clockwise direction into the position illustrated in Fig-
ure 5 whereby the switch 49 is released and opened
so that the spring 29 pulls the counter-roller 6 to its
inoperative position. If another selector key is de-
pressed, the respective associated printing section will be
printing on the copy sheet in the same manner.

_Bach depressed selector key 410 is held in depressed
position by the associated locking means 69 so that a
number of copy sheets can be printed in the same man-
ner with the same selected printing sections during re-
peated revolutions of the printed roller and of the control
drum 48. When printing of the selected printing sections
is no longer desired, the releasing means 62 is depressed,
so that the previously actuated keys 418 return to their
normal position under the action of springs 414. There-
by the actuating bar member 54 is no longer coupled to
the sensing levers so that further turning of the control
drum 48 has no influence on the printing.

1t will be understood that the control means K1 to
K16 in Figure 1, the control means V1 to V15 in Figure
2, and the control means E1 to E13 in Figure 5 are stag-
gered in circumferential direction relative to each other
for distances corresponding to the spacing of the printing
sections Z on the printing form. Also, the relative angu-
lar position between the recess 31, in which the clamp-
ing means for the printing form 2 is located, and the posi-
tions of the control means must be determined in such a
manger that the first control means is sensed at the
moment in which the first printing section Z1 passes the
printing plane D—E.

Tt will be understood that each of the elements de-
scribed above, or two or more together, may also find a
useful application in other tvpes of printing machines
differing from the types described above.

While the invention has been illustrated and described
as embodied in a duplicating machine in which portions
of a printing form are selected for printing by opera-
tion of selector-keys, it is not intended to be limited to
the details shown, since various modifications and struc-
tural changes may be made without departing in any way
from the spirit of the present invention.

Without further analysis, the foregoing will so fully
reveal the gist of the present invention that others can
by applying current knowledge readily adapt it for vari-
ous applications without omitting features that, from the
standpoint of prior art, fairly constitute essential charac-
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teristics of the generic or specific aspécts of this inven-
tion and, therefore, such adaptations should and are in.
tended to be comprehended within the meaning and range
of equivalence of thz following claims.

What is claimed as new and desired
Letiers Patent is:

L. In a duplicating machine, in combination, a rotary
printing roiler and a counter-roller cooperating with said
printing roller, one of said rollers being movable to and
from a printing position in close proximity with the other
roller; operating means for effecting movement of said
one roller to and from said printing position and including
an electro-magnetic means; feeding means for feeding
copy sheets to said rollers; a printing form attached to said
priniing roller and having a set of circumferentially spaced
printing sections; a turnable control member having an
axis of rotation and including an axially extending set of
control means respectively associated with said printing
sections and being staggered in direction of rotation of
said control member so as to be arranged along a helix;
means connecting said control member with said printing
roller for turning movement in timed relation with the
same; a set of sensing means arranged in an axially ex-
tending row along said control member, each of said sens-
ing meaus being associated with one of said control means
and being normally in an inoperative condition; a set of
selector means axially spaced corresponding to the axial
spacing of said sensing means and respectively associated
with said priating sections and said sensing means, each
selector means being selectively movable to an actuating
positicn for rendering the associated sensing means opera-
tive; and circuit means connected o said electro-magnetic
means and being controlled by sensing means rendered
operative by the associated selector means so that said
eleciro-magnetic means is controlled to effect movement
of said one roller by said operating means to said printing
position when an operative sensing means senses the asso-
ciated control means during turning of said control mem-
ber whereby selected printing sections associated with
actuated selector means are printed on said copy sheets.

2. In a duplicating machine, in combination, a rotary
printing roller and a counter-roller cooperating with said
printing roller, one of said rollers being movable to and
from a printing position in close proximity with the other
roller; operating means for effecting movement of said
one roller to and from said printing position and includ-
ing an electro-magnetic means; feeding means for feed-
ing copy sheets to said rollers; a printing form attached
to said printing roller and having a set of circumferen-
tially spaced printing sections; a turnable control member
having an axis of rotation and including an axially ex-
tending set of control contact means connected to each
other and respectively associated with said printing sec-
tions and being staggered in direction of rotation of said
control member so as to be arranged along a helix; means
connecting said control member with said printing roller
for turning movement in timed relation with the same;
a set of sensing contact means connected to each other
and arranged in an axially extending row along said con-
trol member, each of said sensing contact means being
associated with one of said control contact means and
being normally in an inoperative condition; a set of se-
lector means axially spaced corresponding to the axial
spacing of said sensing mearns and respectively associated
with said printing sections and said sensing contact means,
each selector means being selectively movable to an ac-
tuating positicn for moving the associated sensing contact
means to an operative position located in the path of
movement of the asscciated control contact means; and
circuit means connected to said electro-magnetic means
and being controlled by contact means closed by the as-
sociated selector means so. that said electro-magnetic
means is energized to effect movement of said one roiler
by said operating means to said printing position when
an operative sensing contact means engages the asso-
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10
ciated control contdet means during turning of said ¢om-
trol member whereby selected printing sections associated
with actuated selector means are printed on said copy
sheets,

3. In a duplicating machine, in combination, a rotary
printing roller and a counter-roller cooperating with said
printing roller, one of said rollers being movable to and
from a printing position in close proximity with the
other rolier; operating means for effecting movement of
said one roller to and from said printing position and in-
cluding an electro-magnetic means and means urging said
one roller to said printing position, said electro-magetic
means holding said one roller in an operative position
when energized; feeding means for feeding copy sheets
to said rollers; a printing form attached to said prianting
roller and having a set of circumferentially spaced print-
ing sections; a turnable control drum member having an
axis of rotation and including an axially extending set of
control recesses respectively associated with said printing
sections and being staggered in direction of rotation of
said control member so as to be arranged along a helix;
means connecting said control drum member with said
printing roller for turning movement in timed relation
with the same; a set of sensing means arranged in an
axially extending row along said control drum member,
each of said sensing means being associated with one
of said control recesses and being nermally in an inopera-
tive condition; a set of selector means axially spaced cor-
responding to the axial spacing of said sensing means and
respectively associated with said printing sections and
said sensing means, each selector means being selectively
movable to an actuating position for rendering the asso-
ciated sensing means operative; and circuit means con-
nected to said electro-magnetic means and being con-

5 trolled by sensing means rendsred operative by the asso-

ciated selector means so that said electro-magnetic means
is de-energized to effect movement of said one roller by
said operating means to said printing position when an
operative sensing means senses the associated control re-
cess during turning of said control drum member where-
by selected printing sections associzted with actuated se-
lector means are printed on said copy sheets.

4. In a duplicating machine, in combination, a rotary
printing roller and a counter-roller cooperating with said
printing roller, one of said rollers being movable to and
from a printing position in close proximity with the other
roller; operating means for effecting movement of said
one roller to and from said printing position and includ-
ing an electro-magnetic means for moving said one roller
to said printing position when energized; feeding means
for feeding copy sheets to said rollers; a printing form
attached to said printing roller and having a set of circum-
ferentially spaced printing sections; a turnable control
member having an axis of rotation and including an axially
extending set of control cam means respectively asso-
ciated with said printing sections and being staggered in
direction of rotation of said control member so as to be
arranged along a helix; means connecting said control
member with said printing roller for turning movement
in timed relation with the same; a set of sensing means
arranged in an axially extending row along said control
member, each of said sensing means being associated with
one of said control cam mezns and being normally in an
inoperative condition; a set of selector means axially
spaced corresponding to the axial spacing of said sens-
ing means and respectively associated with said printing
sections and said sensing means, each sslector means be-
ing selectively movable to an actuating position for
rendering the associated sensing means operative; and cir-
cuit means connected to said electro-magnetic means and
being controlled by sensing means rendered operative by
the associated selector means so that said electro-mag-
petic means is energized to effect movement of said one
roller by said operating means to said printing position
when an operative sensing means senses the associated
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control - drum during turning of said “control member
whereby selected printing sections associated with actu-
ated: sclector means are printed on said copy sheets: -

5, In a duplicating machine, in combination, a rotary
printing roller and a counter-roller cooperating with said
printing. roller along a printing line, said counter-roller
being movable to and from a printing position in close
proximity with said printing roller; operating means for
effecting movement of said counter-roller to and from said
printing position and including an electro-magnetic means;
feeding means for feeding copy sheets to said rollers; a
printing form attached to said printing roller and having
2 set of circumferentially spaced printing sections; a turn-
able control drum member having an axis of rotation and
including a contact means on the periphery thereof, said
conirol means having a set of axially spaced circumieren-
tially staggered contact surfaces connected to each other
and respectively associated with said printing sections and
arranged along a helix; transmission means connecting
said control drum member with said printing roller for
synchronous rotation; a set of selector key means respec-

tively associated with said printing sections and being ar-.

ranged in an axially extending row along said control
drum member, each selector key means being selectively
movable to an actuating position closer spaced from said
control drum member; a set of sensing contact means con-
nected to each other and respectively mounted on said
selector key means, each of said semsing contact means
being associated with one of said contact surfaces and
being normally spaced from the associated contact sur-

face, each senmsing contact means being moved by the

associated selector key means to an operative position
located in the path of movement of respective associated
contact surface when the respective selector key. means
is moved to said actuating position so that sensing con-
tact means in operative position slidably engage the as-
sociated contact surface during turning of said control
drum member; and circnit means connecting all said sens-
ing contacts and all said contact surfaces with said electro-
magnetic means so that the circuit is closed and so that
said electro-magnetic means is energized to effect move-
ment of said counter-roller to said printing position when
a sensing contact means in operative position slides over
the associated contact surface during turning of said con-
trol drum member whereby selected printing sections as-

sociated with actuated selector key means are printed on

said copy sheets.

6. Tn a duplicating machine, in combination, a rotary
printing roller and a counter-rolier cooperating with said
printing roller along a printing line, said counter-rolier
being movable to and from a printing position ia close
proximity with said printing roller; operating means for
effecting movement. of said counter-roller to and from
said printing position and including an electro-magnetic
means; feeding means for feeding copy sheets to said
rollers; a printing form attached to said printing roller and
having a set of circumferentially spaced printing sections;
a turnable control drum member having an axis of rota-
tion and including a set of axially spaced circumferen-
tially staggered contact buttons connected to each other
and respectively associated with said printing - sections,
said contact butions being equidistant from said axis of ro-
tation and arranged substantially along a helix; transmis-
sion means connecting said control drum member with
said printing roller for synchronous rotation; a set of se-

lector key means respectively associated with said print-

ing sections and being arranged in an axially extending

straight row along said control drum member, each se-
lector key means being selectively movable to an actuat-

ing position closer spaced from 3aid- control drum mem-
ber; means for normally holding said selector key means
in a retracted inoperative position; a set of sensing contact
means connected to each other and respectively mounted
on said selector key means, each of said sensing contact

means being associated with one of said contact buttons,
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and-being normally 'spacéd from the associatéd contact
button; each sensing contact means being moved by the
associated selector- key means {0 an operative position
located in the path of movement of respective associated
contact button when the respective selector key means is
moved to said actuating position so that sensing contact
means in operative position slidably engage the associated
contact button during turning of said conirol drum mems-
ber; and circuit means including a first conductor con-
necting ail said sensing contacts and a second conductor
connecting all said contact buttons with said electro-mag-
netic means so that the circuit is closed and so that said
eleciro-magnetic means is energized to effect movement
of said counter-roller to said printing position when a
sensing contact means in operative position slides over
the associated contact button during turning of said con-
trol drum member whereby selected printing sections as-
sociated with actuated selector key means are printed on
said copy sheets.

7. In a duplicating machine, in combination, a rotary
printing roller and a counter-roiler cooperating with said
printing roller along a priniing line, said counter-roller
being movable to and from a printing position in close
proximity with said printing roller; operating means for
effecting movement of said counter-roiler to and from said
printing position and including toggle lever means com-
nected to said counter-roller, and an electro-magnetic
means having a movable member connected to said toggle
lever means so that said toggle lever means is straightened
to move said counter-roller to said printing position when
said electro-magnetic means is. energized; feeding means
for feeding copy sheets to said rollers; a printing form
attached to said printing roller and having a set of cir-
cumferentially spaced printing sections; 2 turnable con-
trol drum member having an axis of rotation and includ-
ing a set of axially spaced circumferentially staggered
contact buttons connected to each other and respectively
associated with said printing sections, said contact buttons
being equidistant from said axis of rotation and arranged
subsiantially along a helix; transmission means connect-
ing said control drum member with said printing roller
for synchronous rotation; a set of selector key means re-
spectively associated with said printing sections and being
arranged in an axially extending straight row along said
control drum member, each selector key means being
selectively movable fo an actuating position closer spaced
from said comtrol drum member; means for normally
holding said selector key means in a retracted inoperative
position; a set of sensing contact means connected to
éach other and respectively mounted on said selector key
means, each of said sensing contact means being associ-
ated with one of said contact buttons and being normally
spaced from the associated contact button, each sensing
¢ontact means being moved by the associated selector
key means to an operative position located in the path

" of movement of respective associated contact button when
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the respective selector key means is moved to said actus
ating position so that sensing contaci means in operative
position slidably engage the associated contact button dur-
ing turning of said control drum member; and circuit
means including a first conductor connecting all said
sensing contacts and a second conductor connecting all
said contact buttons with said electro-magnetic means so
that the circuit is closed and so that said electro-magnetic
means is energized to effect movement of said counter-
voller to. said printing position when a sensing contact
means in operative position slides over the associated

- contact button during turning of said control drum mem-

ber whereby selected printing sections associated ' with
actuated selector key means are printed on said copy

- sheets.

L&

8. A machine as set forth in claim 7 wherein said
circuit means include a contact ring on said control drum
member connected to said second conductor, and.a slide
contact slidably. engaging said contact ring. .. -.
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9. A machine as set forth in claim 1 and including
means for holding said printing form on said printing
drum in a sslected circumfzrential position so that any
printing section of said printing form passes through said
printing line when the associated contact means passes
the associated sensing means during rotation of said con-
trol member.

190. In a duplicating machine, in combination, a rotary
printing rolier and a counter-rolier cooperating with
said printing rolier along = printing line, said counter-
roller being movable to and from =& printing position in
close proximity with said printing roller; operating means
for effecting movement of said counter-roller to and
from said printing position and including an electro-
magnetic means; feeding means for feeding copy sheets
to said rollers; a printing form attached to said printing
roller and having a set of circumferentizally spaced print-
ing sections; a turnable control drum member having an
axis of rotaticn having a set of axially spaced circum-
ferentially staggered recesses respectively asscciated with
said printing sections and arranged substantially along
a helix; transmission means connecting said control drum
member with said printing roller for synchronous rota-
tion; a set of sensing means respectively associated with
said recesses, each of said sensing means including a
lever, a cam follower member on each lever, said cam
follower members being arranged in an axially extending
Tow, means urging said levers into a position in which
said cam follower members engage the surface of said
control drum member and tend to move into the respec-
tive associated recess so that the associated lever moves
to an operative position; a movable actuating bar mem-
ber engaged by said levers and moved by the same to
an operative position when any one of said levers moves
to said operative position; a set of selector key means

xially spaced corrssponding to the axial spacing of
said sensing means and respectively associated with said
printing sections and said sensing means, each selector
key means tending to assume a nermal inoperative posi-
tion and engaging in said inoperative position the as-
sociated lever so as to block movement of the same to
said operative position, each selector key means being
selectively movable to am actuating position releasing
the associated lsver so that the same is fres to move to
said operative position thereof when during turning of
said control drum member the respective associated recess
passes the respective associated cam follower member;
and circuit means including a contact means comtrolled
by said actuating bar member and being connected to
said electro-magnetic means so that said electro-magnetic
means is controlled to effect movement of said counter-
roiler by said operating means to said printing position
when one of said levers selected by actuation of the as-
sociated selector key means moves to said operative posi-
tion when the associated recess passes the respective cam
follower member during turning of said control drum
member whereby selected printing seciions associated
with actuated selector key means are printed on said
copy sheets,

i1. In a duplicating machine, in combination, a rotary
printing roller and a counter-reller cooperating with said
printing roller along a printing line, said counntef-roller
being movable to and from a printing position in close
proximity with said printing roller; operating means for
effecting movement of said counter-roller to and from
said printing position and ircluding an electro-magnetic
means and means urging said counter-roller to said print-
ing position, said electro-magnetic means holding said
printing roller in an inoperative position, when energized;
feeding means for feeding copy sheets to said rollers; a
printing form attached to said printing roller and having
z set of circumferentially spaced printing sections; a turn-
able control drum member having an axis of rotation
having a set of axially spaced circumferentially staggered
recesses respectively associated with said printing sec-
tions and arranged substantially along a helix; transmis-
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sion means connuecting said control drum member. with
sald printing roller for synchrenous rotation; a set of
sensing means respectively associated with said recesses,
each of said sensing means including a lever, a cam fol-
lower member on each lever, said cam folicwer members
being arranged in an axiaily extending row, means urging
said levers into a position in which said cam follower
members engage the surface of said control drum mem-

er and tend to move into the respeciive associated re-

ess 80 that the associated lever moves to an operative
position; a movable actuating bar member engaged by
said levers and moved by the same tc an operative posi-
tion when any one of said levers moves to szid opera-
tive position; a set of selector key means axially spaced
corresponding to the axial spacing of said sensing means
and respectively associated with said printing sections and
said sensing means, each selector key means tending to
assume a normal inoperative position and engaging in said
incperative position the associated lever 30 as to block
movement of the same to said operative position, each
selector key means being selectively movable to an actuat-
ing position releasing the associated lever so that the same
is free to move to said operative position thereof when
during turning of said control drum member the respective
associated recess passes the respective associated cam fol-
lower member; and circuit means including a contact
means closed by said bar member in operative position
and being connected to said electrc-magnetic means so
that said electro-magnetic means is de-cnergized to effect
movement of said counter-roller by said operating means
to said printing position when one of said lever selected
by actuation of the associated selector key means moves
to said operative position when the associated recess
passes the respective cam follower member during turn-
ing of said controi drum member whereby selected print-
ing sections associated with actuated selector key means
are printed on said copy sheets,

12. A machine as set forth in claim 11 wherein said
cam follower member is a roller turnably mounted on
the respective lever.

13. A machine as set forth in claim 11 and including
locking means for automatically locking each of said
selector key means in said actuating positicn thereof; and

eans for releasing said locking means.

14. In a duoplicating machine, in combination, a rotary
printing roller and a counter-roller cooperating with said
printing roller along a printing Iine, said counter-roller
being movable to and from 2 printing position in close
proximity with .said printing roller; operating means for
effecting movement of said counter-roller to and from
said printing position and including an electro-magnetic
means; feeding means for feeding copy sheets to said
rollers; a printing form attacked to said printing roller
and having a set of circumferentially spaced printing sec-
tions; a turnable control drum member having an axis
of rotation and including a set of axially spaced circum-
ferentially staggered projecting cams respectively associ-
ated with said printing sections and arranged substan-
tiaily along a helix; transmission means connecting said
control drum member with said printing roller for syn-
chronous rotation; a set of sensing means respectively
associated with said cams, each of said sensing mieans
including a sensing iever, a cam iollower member on
each sensing lever, said cam follower members being
arranged in an axially extending row, means urging said
sensing levers into a position in which said cam follower
members engage the surface of said control drum mem-
ber so that said sensing levers move to an operative posi-
tion when the respective cam follower member passes
over the asscciated cam; a movable actuating bar member
tending to assume an incperative position and being mov-
able to an operative position, said bar member having a-
portion extending across all said sensing levers spaced
from the same; 2 set of selector key means axially spaced
corresponding to the axiel spacing of said sensing means’
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and- respectively associated with said printing sections
and said sensing means, each selector key means tending
to assume an inoperative position and “being movable to
an, actuated position, each selector key means including
a coupling member assuming to a coupling position lo-
cated between and coupling said portion of said bar
member and the respective asscciated sensing lever when
the associated selector key means is in said actuating posi-
tion so that said actuating bar member moves to said
operative position thercof when any sensing lever moves
to the operative position thereof while the asscciated
selector key means is in said actuating position thereof;
and circuit means including contact means controlled by
said actuating bar member and being connected to said
electro-magnetic means so that said electro-magnetic
means is controlled to effect movement of said counter-
roller by said operating means to said printing position
when one of said sensing levers selected by actuation of
the associated selector key means moves to said operative
position during turning of said control -drum member
whereby selected printing sections associated with actu-
ated selector key means are printed on said copy sheets.
-+15. In a duplicating machine, in combination, a rotary
printing roller and a counter-roller cooperating with said
printing roller along a printing line, said counter-rolier
being movable to and from a printing position in close

proximity with said printing roller; operating means for-

effecting movement of said counter-roller to and from
said printing position and including an electro-magnetic
means for moving said counter-roiler to said printing
position, when energized; feeding means for feeding copy
sheets to said rollers; a printing form attached to said
printing roller and having a set of circumferentially
spaced printing sections; a turnable control drum mem-
ber having an axis of rotation and including a set of
axially spaced circumferentially staggered projecting cams
respectively associated with said printing sections and ar-
ranged substantially along a helix; transmission means
connecting said control drum member with said printing
roller for synchronous rotation; a set of sensing means
respectively associated with said cams, each of said sens-
ing means including a sensing lever, a cam follower
member on each sensing lever, said cam follower mem-
bers being arranged in an axially extending row, means
urging said sensing levers into a position in which said
cam follower members engage the surface of said control
drum member so that said sensing levers move to an
operative position when the respective cam follower
member passes over the associated cam; a movable actu-
ating bar member tending to assume an inoperative posi-
tion and being movable to an operative position, said bar
member having a portion extending across all said sens-
ing levers spaced from the same; a set of selector key
means axially spaced corresponding to the axial spacing
of said sensing means and respectively associated with
said printing sections and said sensing means, each selec-
tor key means tending to assume an inoperative posi-
tion and being movable to an actuated position, each
selector key means including a coupling member assuming
to a coupling position located between and coupling said
portion of said bar member and the respective associated
sensing lever when the associated selector key means is
in said actuating position so that said actuating bar mem-
ber moves to said operative position thereof when any
sensing lever moves to. the operative position thereof
while-the associated selector key means is in said actuat-
ing position thereof; and circuit means including contact
means closed by said actuating bar member in operative
position of the same and being connected to said electro-
magnetic means so that said electro-magnetic means is
energized to effect movement of said counter-roller by
said operating means to said printing position when one
of said sensing levers selected by actuation of the asso-
ciated selector key means moves to said operative posi-
tion during turning of said control drum member where-
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16 :
by selected printing sections associated with actuated
selector key means are printed on said copy sheets.

16. A machine as set forth in claim 15 and including
locking means for locking each of said selector key means
in said actuating position; and means for releasing . said
locking means.

17. A machine as set forth in claim 15 wherein each
selector key means includes a shank portion, spring
means engaging said shank portion for urging said. key
means to said inoperative position thereof, and wherein
said coupling member including a coupling lever pivot-
ally connected to said shank portion and a roller mounted
on said coupling lever and in rolling contact with the
respective associated sensing lever, said roller being lo-
cated between said portion of said bar member and the
respective sensing lever in said coupling position.

- 18. A machine as set forth in claim 1 wherein  said
operating means include toggle lever means movable

between a straightened position for urging said one roller

to said printing position, and an angular position; and
spring means connected to said toggle lever means for
urging said toggle lever means into one of said positions
of the same, said electro-magnetic means being connected
to said toggle lever means for holding the same in the
other position of the same when energized. :
19. A machine as set forth in claim 1 wherein the
axes of said printing roller and said counter-roller are
parallel, wherein the axis of said control member is
transverse to said axes of said rollers; and wherein said

transmission means include a shaft connected to said con- .

trol member for rotation and being coaxial with the

‘same, a bevel gear on said shaft, and other bevel gear

means meshing with said bevel gear and being driven
from said printing roller.

20. In a duplicating machine, in combination, a rotary
printing roller ard a counter-roller cooperating with said
printing roller, one of said rollers being movable to and
from a printing position in close proximity with the other
roller; operating means for effecting movement of said
one roller to and from said printing position and includ-
ing an electro-magnetic means; feeding means for feeding
copy sheets to said rollers; a printing form attached to
said printing roller and having a set of - circumferentially
spaced printing sections; a turnable control member hav-
ing an axis. of rotation and including an axially extend-
ing set of control clements respectively associated with
said printing sections; means connecting said control
member with said printing roller for turning movement
in timed relation with the same; a set of sensing elements,
each of said sensing elements being associated with one
of said control elements and being normally in an in-
operative condition, the elements of one of said sets of
elements being arranged along a helix, and the elements
of the other set of elements being arranged in an axially
extending straight row; a set of selector means axially
spaced to the axial spacing of said sensing elements and
respectively associated with said printing sections and
said semsing elements, each selector means being selec-
tively movable to an actuating position for rendering the
associated sensing clements operative; and circuit means
connected to said electro-magnetic means and being con-
trolled by sensing elements rendered operative by the
associated selector means so- that said electro-magnetic
means is controlled to effective movement of said one

‘ roller by said operating means {o said printing position

when an operative sensing element senses the associated
control elements during turning of said control member
whereby selected printing sections associated with actu-
ated selector means are printed on said copy sheets.
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