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METHOD OF AND

CONTINUOUS PRODUCTION

PRINTS

APPARATUS FOR THE

OF PHOTO-

Paul Kinig, Berlin-Frledenau, and Budolf Kénig,
Berlin-Steglitz, Germany; vested in the Allen

Property Custodian

Application filed April 17, 1039

This invention relates to a method of and
apparatus for the continuous production of
photoprints invoelving the use of printing paper
which is automatically passed first together with
an original through an exposing device and then
by itself through a developing device.

This method of working has hitherto been
practised by placing originals on webs of printing
paper taken from rolls of standard commercial
breadth, in no particular ordar but so as to utilise
as well as may be the total breadth of the web,
then passing the web of printing paper with the
originals in contact therewith through an expos-
ing device, removing the originals by hand, pass-
ing the webh of exposed printing paper by itself
through o developlng device, developing and if
necessary drying the wehb, roughly cutting the
prints out of the weh, and finally trimming the
individual finished prints.

The known method is laborious and wasteful,
To begin with, the placing of the originals on the
printing paper web is attended with difficulties.
In order to utilise to good advantage not only the
breadth but the entire superficlal area of the
standard roiled photoprint paper, it is generally
necessary to place two or more otiginals side by
side. BSince, however, the paper web is continu-
ously in motion, it is generally not possible to
place the originals in favourable positions. The
result is that free spaces are left on all sides
between the originals with additional substantial
gaps that remain uncovered, so that considerable
wastage of paper occurs.

Since the number of prints comprised in any
one printing order must be delivered together
with the original it is necessary, with the hitherto
known method of working, to sort the prints
after the printing work proper has heen done,
and this sorting operation is tedious and waste-
ful of time. It is found In practise that the
amount of time and trouble required for such
incidental work is greater than that involved in
the actual printing work. A further disadvan-
tage of the known method is that large quanti-
ties of waste printing paper accumulate in the
work-rooms.

All these drawbacks are obviated by the pres-
ent invention, according to which the photoprint
paper used is of a breadth equal to one of the
main dimensions of the finished prints and is
brought into accurate register with the originals
prior to being fed into the exposing device, with
the aid of guide marks provided for this purpose
on the paper and spaced to correspond to the
other dimension of the originals, after which on
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emergence from the exposing device the originals
are consecutively detached from the printing
paper, collected and stacked in their original
order. . ’

When rolls of photoprint paper are used the
invention is put Into practise by providing
the paper web with printed-on, stuck-on, or
punched-out guide marks to act as guides in
positioning tlie originals consecutively on the
travelling paper web, so that after developing,
and without interruption of its movement, the
paper web may be fed to a mechanically oper-
ated transverse cutter by means of which the
individual prints are severed from the web and
likewise mechanically collected and stacked in
their original order.

The operation of the transverse cutter may be
conirolled by an adjustable member assoclated
with the driving gear of the photoprinting ma-
chine and adapted to respond periodically, in
accordance with the length of the individual
prints, 50 as to effect the operation of the trans-
verse cutter for severing the prints. This control
member may for example be & cam connected
with a roller or pulley, the periphery of the roller
bearing against and driven by the paper web
having & circumference corresponding to the
length of a single print. The arrangement may
also be such that the guide marks themselves
serve as members for controlling the transverse
cutter and thus fulfill a double function. The
machine may he operated either elecirically or
mechanically.

Wlen sheets of photoprint paper are used, the
guide marks are provided on a distributing table
which may if desired he transparent, and the
procedure in this case is to insert a sheet of
printing paper corresponding in size to the total
area of the originals to be reprodueed in one
operation mechanically beneath the originals,
the latter being preferably placed with their rear
edge touching the gauging or gulde marks on the
distributing table. The printing paper and origi-
nals are then fed jointly into the exposing device.

A particularly important advantage of the new
method is that it enables prints to be turned out
in large quantities with the smallest consump-
tion of paper that is technically achievahle. For
this reason the invention requlres that the
breadth of the printing paper used shall be equal
to the hreadth or height 1. e. to one of the main
dimensions, of the finished prints. This elimi-
nates the possibility of any waste in respect of
the one dimension of the prints. Further, the
origineds are not, placed in position on the print-
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ing paper by eve, but with the ald of gauging or
guide marks ensuring accuracy of positioning,
so that the total wastaze of printing paper ls
limited to intermediate strips corresponding to
the margins of the originals, while when sheets
of printing paper are used there need be no
wastage at all.

The new method is also remarkahle for the
fact that 1t requires a minilmum of work. The
provision of gulde marks enables the originals to
be placed in position not only accurately but also
very rapidly, and from the time the originals are
placed In position onwards the machine works
wholly automatically. To the rear of the expos-
ing device in the direction of feed the originals
become automatically detached from the printing
paper and are stacked in precisely the same order
as they entered the machine; the finlshed prints
are also stacked In the same order as the orlgi-
nels. It Is therefore not necessary to search
about for the prints when gathering them to-
gether, since after the printing work proper there
are obtalned a number of stacks of finished prints
and a stack of originals, and In all these stacks
the sheets are arranged in the same order.

Two constructional examples of photoprinting
machines in accordance with the Invention are
shown: in the accompanylng drawings, in which:

Fig. 1 shows a length of printing paper un-
wound from a roll and provided with different
types of gauging or guide marks,

Flg. 2 shows In side elevation and partly in
sectlon a photoprinting machine provided with a
cutting device,

Fig, 3 Is a plan view of the rear end of the ma-
chine comprising the cutting device,

Fig. 4 shows an embodiment of the transverse
cutter as seen from the rear end of the machine,

Fig. 5 shows the gearing between the member
and the transverse cutter, together with an auto-
matic disengageable cluich,

Flg. 8 shows, In section, taken on the Hne VI—
VI of Pig. §, the driving mechanism of a clamp-
Ing bar disposed in front of the transverse cutter
for holding the paper web fast durlng the cutting
operation,

Fig. T shows a modified form of the transverse
cutter,

Fig. 8 shows In c¢ross-section a fragment of a
printing paper web to which a metal contact is
attached,

Fig. B shows in transverse section & photoprint-
ing machine taking sheets of printing paper,

Fig. 10 is a partial side elevation, and

Fig. 11 a plan view of the paper table of this
latter machine.

In the first form of construction shown in the
drawings there Is provided at one end of the
printing machine & cupboard | contalning a
number of rolls 2 of photoprint paper. Above
this cupboard there is a drawer or tray 3 for the
originals 4 to be printed. ©One such original 4 is
shown by way of example in broken lines in Fig.
1. This original has an all-round margin da
which is delimited on the Inside by a chain-dot-
ted line 4¢ marking the limits of the actual area
4b covered by the drawing. 'The web i1 of photo-
printing paper is of & breadth corresponding
either to the breadth or to the helght of the ac-
tual area 4b of the original drawing. The paper
web is also provided at its edge with gulde marks
which may take the form for instance of punched
holes [lg and 11b or of printed lines ile. The
orlginal drawings are then placed one after the
other on the printing paper web 11, for instance

[+

10

15

20

30

40

50

D41}

80

70

15

268,418

in the manner indicated in Fig. 1, so that the
front border line #c exactly registers with the
rear edge of the mark 11b, while the lateral bor-
der lines d¢ exactly register with the longltudinal
edges of the paper web |§. The rear border line
4¢ is then bound to register with the front edge of
one of the marks I q.

The web |1 of paper to be exposed travels first
over a roller 8 at the back of the drawer 3, then
over a roller 6, whence it travels over a table T
provided especially for the purpose of placing the
originals in position on the paper and formed if
desired by the top of the above-mentioned cup-
board, to an exposing device 8 which may be of
any convenlent design, In the example shown a
lamp 9 18 suspended over a transparent member
1t having the form of a segment of a cylinder,
beneath which the paper web Il is passed by be-
ing conveyed on an endless carrier eloth 12, The
orlginals 4 from which prints are to he made are
conveyed through the device by the paper web
it. The table T must be at least as large as the
orlginals 4 to be printed.

To the rear of the exposing device In the di-
rection of movement of the paper web the origi-
nals 4 are automatically detached from the pa-
per web and caused to drop, in their original or-
der, Into & collecting tray 13 in which they are
stacked, while the exposed paper web Il travels
on downwards at a steep pltch over rollers §’, §°”
mounted in a framework 14, to a developing de-
vice 15. In the drawing there 1s shown a small
bath 18 for a developer liquid as used in the so-
called semi-wet method. It Is equally possible to
employ the wet or the dry developing and fixing
method. The wet method may also be employed
in connection with a dry type photoprinting ma-
chine.

Behind the framework (4 is placed a cutting
table 1T over which the developed paper web |1
travels.

At the rear end of this table is provided gear-
ing (8 and beneath the table a driving motor
for the operation, through the intermediary of

5 this gearing, of a transverse cutter 29 for sever-

ing the individual prints | |’ which then drop into
a box 20 where they are collected and stacked in
their original order. Beneath the cutting mecha-
nism is provided a box 21 to catch the waste from
the cutting operation.

The controlling of the cutter is effected in the
example shown, by the gulde marks lig and (1d
on the paper web 1. For this purpose there 1s
provided on the table 17 beneath tlie paper web
il a fixed counter-sunk contact 22, and ahove the
paper web 11 a contact spring 23. These contacts
are spaced in advance of the transverse cutter by
a distance approximately equal to the length of
a print. Each time a gulde mark fla or 11b
passes between the contacts 22 and 23 a current
eircuit is closed whereby the cutter 28 is switched
on elther directly or through the intermediary
of arelay. Fig. 3illustrates the moment at which,
owing to clreuit closure by the guide mark de-
noted by lla in the drawing, the cutter 29 is being
operated to cut the paper web through in a trans-
verse direction. When the paper web has trav-
elled through the distance a in the direction in-
dicated by the arrow, the guide mark 14b situated
to the left of the guide mark 144 again closes the
operating current circuit, with the resuit that a
second cut Is made which separates from the
paper web a waste strip of the breadth a corre-
sponding to the sum of the breadths of the two
margins d4a of two consecutive original draw-
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ings 4 and comprising the two marks lia and
iib. *

In order to cut prints of other lengths, fur-
ther contacts 22, 23 must be provided in the ma-
chine at suitable distances from the cutter 28,
and the pairs of contacts not in use at any one
time be rendered inoperative, for instance by lift-
ing the respective contact springs 23. The motor
19 runs continuously and drives a shaft 2T by
means of a cotd or belt 26. On this shaft 27
there is provided a clutch the engaging member
28 of which (Fig. 5 1s adapted to carry out a
single revolution at a time and then to come to a
standstill.

In the severing arrangement shown in Figs. 2,
3, ¢ and 5 a two-armed shearing cutter 29 is plv-
oted on a pin 30. A spring 31 presses against
the shorter arm 32 of the two-armed cutter 29
and tends to retain the cutter in its position of
rest over the path of the paper web. A cam dise
33 on the clutch member 29 forces the cutter
29 downwards against the spring 31, as 1t rotatss,
and thereby operates the cutter.

The cam dise 33 is integral with the clutch
member 28 mounted idly on the shaft 27. Fast on
the shaft 27 is the other clutch member 34 hav-
ing in its interior an electro-maghet 35. In the
clutch member 20 is inserted a spring-loaded
coupling pin 36 which, in the position of rest of
the clutch, is retained in the position shown in
PFlg. 5 by a wedge member 37 fixed to the frame-
work of the machine. The pin 36 is capable of
engaging in & number of apertures 38 {n the
clutch member 84, and that in the Iollowing

manner: As soon as the magnet 35 is excited by

a current impu'se it attracts the coupling mem-
ber 28. The hook-shaped cranked outer end of
the coupling pin 36 then slides clear of the wedge-
shaped membher 37 and the pin 36 drops into en-
gagement with the nearest aperture 38. The
clutch members 28 and 84 then remain interen-
gaged, independently of the duration of the short
current impulse effecting the interengagement.
until, after a complete revolution, the pin 36 is
withdrawn again from the aperture 38 by the
action of the wedge-shaped member 8T.

In order to ensure that the clutch comes to
a standstill after exactly one revolution there is
mounted in the revolving clutch member 28 a
bell-crank lever 39 one arm of which strikes
agalnst a stop 49 secured In the framework of
the machine as soon as the coupling pin 36 is
lifted. To enable the clutch to start rotating
agaln the other arm of the bell-crank lever 38
takes the form of an armature which, on excita-
tion of the magnet 35, is attracted and thereby
removes the projecting arm of the bell-crank lever
39 from the stop 49. As soon as the current im-
pulse ceases the bell-crank lever 39 returns into
the arresting position in response to a spring 41.

Adjacent to the cutter 23 there is provided a
clamping bar 42 (see Plgs. 2, & and 6). This
clamping bar is depressed by synchronized ec-
centrics 44, through the Intermediary of tele-
scoplc interengaging rods 48, as soon as the
clutch 1s engaged. The clamping bar 42 is caused
to bear agalnst the paper web 11 shortly before
the cutting operation and remains bearing against
the paper web, owing to the pressure exerted by.
springs 45, holding the paper web fast, until the
cutting operation has been performed. One of the
eccentrics is supported on the clutch member 28.

In the modifled form of construction of the
transverse cutter shown in Fig. T a shearing hlade

4§ is guided relatively to the paper web Il by -
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means of pins 47 and inclined slots 46. The ad-
vantage of this arrangement over that employ-
ing & pivoted eutter 29 consists in obtaining a
drawing cut. In this case the clutch member 28
is connected to the cutter 48 by means of a thrust
rod 49,

Instead of causing a cutter to cut twice in
rapid succession It is also possible to use a double-
blade cutter for the purpose of cutting out the
waste strip a. In this case it is sufficient to pro-
vide one controlling guide mark l4a for each
print, &8 shown in the middle portion of Flg. 1.
It is llkewise omly hecessary to close the current
circult once for each cut if the prints are to be
delivered with a margin, {. e. untrimmed; the
prints are then cut along the lines at which the
originals touched each other.

Ag shown in Pig, 8, the guide marks may con-
sist of metallic contacts 58 clamped to the edge
of the paper web I{. Any other mode of estab-
lishing contact may be employed which is suit-
able for starting the operation of the cutter.
Controlling with the aid of guide marks need not
necessarily be electric,

If the marks merely serve for positioning the
originals on the printing paper while the auto-
matic cutting of the prints from the paper web
is effected otherwise than in direct dependence
on the guide marks then these marks need merely
be any visible marks {1¢c produced by printing or
impression, as shown in the left-hand part of Flg.
1, provided they are capable of serving as guides
in positioning the edges of the origlnals.

In order to obtaln prints of a size different
from that determined by the guide marks {(con-
tacts) provided on the paper web, there may be
mounted, above the table 1, as at the point A a
small hand punching deviee or press with the aid
of which fresh marks (contacts) may be produced
on or attached to the paper web I1.

Referring to Figs. 9 to 11, la denotes the frame-
work of the photoprinting machine, 3z the drawer
which in this case serves to hold cut sheets 2a
of printing paper, 4 an origlnal drawing, Ta the
distributing or paper table, 8 the printing or ex-
posing device, 9 the electric lamp, 10 the trans-
parent cylindrical segment, 12 the endless con-
veyor cloth, |3 the tray for the original drawings,
14 the supporting framework for the developing
apparatus 15, and 20 the collecting tray for the
prints 2a. The detaching of the orlginals 4 from
the sheets 2a of printing paper at or near the
rear guide roller 12q for the endless conveyor
cloth may be effected mechanically by means of
a wedge-shaped member 12b, or by any other
sultable means, for instance pneumatically,

The distributing table Ta which 15 preferably
transparent and which may be illuminated from
below, is provided with gulde marks for the
standard printing paper sheet slzes A1, Az, As, Ad:
similar marks may also be provided for other
slzes of prints. The positioning of an original is
effected, for instance, in the case of size Ai, by
placing the left-hand and right-hand rear cor-
ners of the marginal line 4¢ accurately against
the marks denoted by A:. The marks Aa are
used for size Ag, the four marks Aa for a pair of
originals of size Az to be positioned simultane-
ously, and the four marks As for the simultane-
ous positioning of the two original drawings of
size As. In two latter cases there are provided
two drawers or a tray with two compartments
for the reception of two stacks of prints 2a. The
gulde marks are so located that when the orig-
inals have been placed In position the leading
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edge of the original extends beyond the summit
of the front driving roller I12e of the conveyor
cloth {2, which is disposed in the mid-plane D—D
of one of the uprights of the framework, The
positioned drawing # and the sheet of printing
paper 2a of appropriate size inserted in the man-
ner described helow are bressed by an automat-
jcally controlled roller 84 against the conveyor
cloth i2 travelling over the feed roller 12a, and
kept pressed agalnst this cloth until the two
parts 4 and 2a have been reliably gripped and
have begun to be fed Into the exposing device.

The means for inserting the cut sheets 2a of
printing paper benegsth the original drawings 4,
and for controlling the pressing-up roller 21 sup-
ported with vertical adjustability in the frame-
work la of the machine, are as follows: 52 de-
notes solid rubber rollers mounted on a carrying
rod 52a with a one-way free-wheeling cluteh de-
vice, which rest upon the sheets of printing paper
stacked in the tray 3da, and which are recipro-
cated between the end posltions shown in Fig. 9
by means of connecting rods 53 and rocking
levers Bd4. At each forward movement these
rollers push a sheet of printing paper forwards,
while on the return stroke they are free to ro-
tate and consequently roll over the top sheet of
paper without moving it. Four rubber feed roli-
ers of this kind are provided corresponding to the
number of sizes of sheets to be handled, and these
rollers are adjustable on thelr carrying rods 52a.
The rocking lever 54 is fulerumed at 85 beneath
a bracket 68 which also serves to support the tray
d¢ from which a ramp 57 serving to guide the
forward edge of the sheet of printing paper leads
up to the first conveyor roller 12a.

The rocking levers 84 are driven by means of
connecting rods 58 connected toc a wrist-pin 59
on a crenk element attached to a shaft 60 sup-
ported in the framework la of the machine. The
crank elements take the form of cam discs 61 and
are adapted, through the intermediary of rollers
and push-rods 62 guided in the framework of the
machine, to control the pressing-up roller 5i
which is likewise journsalled In the framework of
the machine.

The shaft 60 Is connected by meang of a belt
63 with the shaft of a driving pinfon 64 pertaln-
ing to change a speed gear 68 which 1s control-
lable by means of a hand lever 85, and In which
movement is initiated by a shaft 67, This shaft
67 is adapted to be brought, by means of a clutch
88, Into and out of engagement with the main
shaft 69, from which 15 taken the drive for the
conveyor cloth 12 and two endless cloth belts
70 which convey the exposed prints to the devel-
oping device,

The operation of the described apparatus is as
follows:

An original drawing, for instance of the stand-
ard size DIN Al, is placed In posltion against the
guide marks A1 on the table Ta, in which position
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the forward edge of the drawing extends in be-
tween the spaced rollers 12a and 51, and projects
some 4 to 5 ¢m beyond the summit of the roller
f2a. At the same time, by means of the rubber
forwarding rollers 52 a sheet of photoprint paper
of the same standard size as the original is fed
in between the original and the contact roller
untll the forward edge of the sheet of printing
paper registers with the forward trimming edge
of the original drawing., In the course of the
further operation of the machine the pressing-on
roller 51 automatically descends and grips the
original drawing and the sheet of printing pa-
per between this roller and the guide roller 12,
with the result that the original and the printing
paper are jointly engaged and carrled forward
by the conveyor cloth 12, After the originals and
the sheets of printing paper have travelled round
the eylinder, the originals 4 are detached from the
prints 2a by means of the wedge-shaped member
126 and deposited consecutively in the tray 13.
The prints are fed by the conveyors 10 into the
developing device 15 from which they are dis-
charged and collected in sequence in a plle in
the tray 20, As soon as an original and the sheet
of printing paper have been engaged by the con-
veyor cloth 12 and have started to move, the
pressing-on roll §1 is automatically lifted, after
which the insertion of the next original and sheet
of paper can he proceeded with.

In making prints from smaller originals of the
sizes DIN A2 to DIN A4 the parts 81 and 52 must
carry out their periodical movements derlved from
the shaft 80 at a more rapid rate, which is ob-
tained by the appropriate setting of the change
speed gear 66.

Instead of a developing device I6 for dry de-
veloping it is also possible to employ a device for
seml-wet developing or for wet developing,. When
wet prints are produced a drying device may be
bullt on, and in this case the stacking of the fin-
ished prints is effected when the prints are dis-
charged from the drying device.

The stacked prints 21 are guided at the sides
in the sliding tray 3¢ or In its compariments and
bear with thelr rear edges against the end of
this tray. 8ince the feed members 52 become
lowered as the stack of sheets of printing paper
becomes used up, and cohsequently carry out a
progressively shorter stroke, it is advisable when
using high stacks of printlng paper to provide a
quoin as indicated in dotted lines at b3, at the
back of the sliding tray, for the purpose of in-
clining the rear end of the stack tc a slope of such
a pitch that the shortening of the stroke of the
feed members 52 due to the reduction in the
height of the stack Is compensated for.

Ingiead of the described rollers 122 and 5i it
is equally possible to employ any other type of
conveying or advancing rollers. .

PAUL KONIG,
RUDOLF KONIG.
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