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6 Claims.
1
This invention pertains to material handling
and advancing means for the so-called dry de-
veloping machines. “ More specifically, the inven-
tion involves certain improvements in sheet ma-
terial supporting and advancing means function-
ing to improve the development and ease of
handling diazo-coated sensitized material, and to
the combination of such improved means: with
sheet material conveying means adapted to dis-
charge the developed sensitized sheets in a par-
ticular sequence; o
Among the objects of the invention is that of
providing effective, simple, and relatively inex-
pensive means for assisting in conveying the ex-
posed sensitized material through a developing
zone in which ammonia or other vapors contact
the surface of the sensitized material.
Another object of the invention is that of pro-
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viding certain means in machines of the type

described thereby to provide positive supporting
and advancing means adapted to contact spaced
parallel areas only of.the sensitized material to
be developed and to control that material through
contact with that part of its surface only so that
there shall be no adverse effect resulting from
the movement of the .material through the de-
veloping zone. : :

It is a further object to provide mechanism as
just above described which shall function in co-
ordination with g plurality of sheet material con-
veying and discharging means and to provide im-
brovements in the driving means for said convey-
ing and delivering mechanism which shall also
serve the purpose of driving at a predetermined
speed the means for supporting and positively
advancing the sensitized material through the de-
veloping zone. .

Other objects of the invention will be apparent
from the following disclosure. :

In so-called dry developing. machines adapted
to develop diazo-coated material by the action of
ammonia vapors, the ammonis, is fed to a cham-
ber in which it is vaporized by -application of
heat. These vaporizing chambers or tanks are
generally perforated at one side and the vapors
pass through the said perforations to contact the
sensitized surface of the paper which has pre-
viously been subjected to light while in registra-
tion with an original to be printed. The vapors
are conflned to the appropriate space, and the
sensitized material is engaged and advanced past
the perforated portion of the vaporizing chamber
by a flexible, composition belt generally termed
a sealing sleeve. In most of these machines, the
sensitized material is advanced by the sealing
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sleeve and makes a sliding contact with the sur-
face of the vaporizing tank, and since the tank
is relatively smooth and the sleeve of rubber com-
position develops considerable friction, the pas-
sage of the material is more or less positively
controlled. However, for certain types of sen-
sitized material, such as foil or gelatin-coated
diazo material, the effect of frictional contact
with the surface of the chamber gives rise to
serious objections. These materials are fre-
quently spoiled during their passage over the
surface of the chamber ang thus it becomes de-
sirable to provide a means for safely handling
them.

In a copending application Serial No. 618,834,
filed September 27, 1945, certain improvements
have been described and claimed, those improve-
ments serving to eliminate the destructive effect
of contact between the Sensitized material and
the surface of the developing tank or chamber,
According to the invention of that case, the sen-
sitized materidl never contacts the surface of the
tank and is always spaced therefrom by a mesh,
link belt overlying the tank surf ace and, according

5 to one form of the invention, adapted to be moved

at the same rate as the sealing sleeve thereby
imparting movement to the sensitized material
without developing any relative motion between
it and any surface with which it is in engagement,

According to the improvements herein de-
scribed, the same general effect obtained by em-
ploying the apparatus of the above-mentioned
case iIs forthcoming without using a complete
mesh, link belt of the same width as the develop-

- ing tank. The tank itself is divided into Spaced,

barallel strips, alternate ones of which are slightly
depressed so that the surface thereof lies below
the general exterior surface of the tank, that is,
considering only the perforated developing por-
tion thereof,

A plurality of mesh belts in the form of strips
are provided, these mesh belts encircling the tank
and -being guided within .the spaced depressed
areas hereinafter called recesses or channels. A
positive driving means is provided for these mesh
strips and by that means they are driven so that
their surface speeds shall be substantially equal
to the surface speed of the sealing sleeve, :

The employment of the series of parallel mesh
strips or belts rather than a continuous, full width
belt makes possible the application of the inven-
tion to relatively low priced equipment since the
cost of a full width belt is relatively high, thereby
making it prohibitive for other than the more
expensive machines, ‘'The mesh belt itself when
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confined to the relatively narrow strips may also
be more simply and cheaply constructed, yet
serves very effectively for its intended purpose.

The parallel channels in the tank are of such
a depth compared to the thickness of the mesh
strips that the upper or outer surface of the strips
projects approximately %4 of an inch beyond the
outer surface of the tank between the channels.
The mesh strips support the sensitized material
at spaced, parallel parts thereof so that the inter=
mediate or unexposed portions of the sensitized
material move along either out of contact with
the surface of the tank, or contact it with very
little pressure. It has been found in actual prac-
tice that the proper combination between the
said elements, their spacing, and the projection
of the mesh strips above the intermediate tank
surface makes possible the handling of foil, gel-
atin-coated material, and similar sensitized layers
without damage.

As the developed material leaves the tank, it is
engaged and controlled by a conveying system
comprising a plurality of spaced tapes whieh fric-
tionally engage it and move it upwardly through
certain mechanism adapted to deliver it to a re-
ceiving or collecting means. According to the
previously employed practice, these tapes were
driven independently of the mesh belt, and, of
course, there is a problem of synchronization
since it is undesirable to have the material or
sheet delivery tapes tend to advance material
faster than it is delivered by the sealing sleeve
and mesh supporting belt, or 'vice-versa. In
either instance, there is a likelihood of destruc-
tion of the coated surface. The means herein de-
scribed are o coordinated as to be driven by &
common drive roller by which the synchroniza-
tion of the speeds Is sutomatically controlled.
The tapes are alternated between the spaced mesh

supporting and advancing strips and are driven 4

by e single, friction surfaced, drive roller, the
speed of which is synchronized with the speed at
which other functions of the machine are carried
out. The number of parts is greatly lessened,
while the compacthess of the device and the sim~
plicity thereof are materially affected by employ-
ing the common driving means.

The invention will be described in greater detail
by reference to one specific form thereof illus-
trated in the accompanying figures of drawing,
wherein: ’

Fig. 1is a section through part of a typical ma-
chine to which the invention has been applied.

Fig. 2 is a section taken at the line 2—2 showing
details of the sealing sleeve, mesh belts, and chan-
neled developing tank surface.

 Fig. 3 is a detail of a small portion of one of the
mesh belts showing the construction thereof.

Fig. 4 is -a section showing further details of
the belt of Fig. 3.

Referring to Fig. 1, part of a so-called dry de-
veloping machine is illustrated, only so much
thereof being shown as seems necessary for an
understanding of the invention and its mode of
operation. A tank 10 shown and described in
greater detail in United States Patent No,
2,350,257, serves to confine ammonia vapors gen-
erated therein, but which may be applied to the
surface of sensitized material (1 through a rela-
tively great number of staggered openings {3 in
the top surface 12 of that tank. The material I
is fed into the machine over a feed board 14 and is
guided.- along the surface of the tank, or certain
mechanism functioning in conjunction therewith
by a sealing sleeve (5 travelling about the guiding
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rolls 16 and {7, one of which is positively driven.
The sealing sleeve 15 is preferably of a rubber
composition which is not adversely affected by
ammonia.

Normally, the sensitized material advanced by
the sealing sleeve |5 passes, coated side down-
wardly, over the top of the developing surface 12
of the tank. As described in the application Se-
rial No. 618,834, above mentioned, those materials
which are easily damaged by rubbing over rela-
tively stationary surfaces while under pressure
against those surfaces may be safely handled if
supported by a mesh structure such as described
herein, which is driven at substantially the same
speed as the sealing sleeve, and which is inter-
posed between the surface of the tank and the
coated side of the material. According to the
improvements herein described, the tank portion
{2 ts recessed or channeled at 18, said channels
being of a width adapted to guide a mesh or link
structure formed as .a strip or belt, sald mesh
strips being shown at 9. Intermediate the re-
cesses |8 and mesh strips 19 are the relatively
raised portions 20. The entire tank surface 12 is
perforated, said perforations preferably being
staggered and comprising as much open areas as
possible consistent with retention of requisite
strength.

The mesh strips |9 pass about the entire tank
i6 and are wrapped about a roller 21 which is
positively driven from other rotating parts of the
machine. The roller 21 is coated or surfaced with
rubber or other material adapted to Incredase the
frictional engagement between it and the strips
18 thereby to drive them positively.

A small section of the mesh belt is illustrated in
Fig. 3 and, as can be seen, the links are actually
comptised of helically coiled wire 22, the shape of
the individual coils being more clearly visible in
Fig. 4. The adjacent coils are hinged together
by transverse wire hinges 23. The hinge wires 23
are headed over as shown at 24. These strips
may be made in any convenient width, but in
gctual practice it has been found that strips from
134’ to-1%’’ in width serve very effectively. The
coiled links 22 are more or less oval in shape as
viewed in the section, Fig. 4, so that as near
“point” contact between the links and the sup-
ported sensitized material:as possible may he ob-
tained.

In some instances, simpler types of mesh or
chain ‘structures may be employed so long as
they satisfy the general requirements herein out-
lined. The ‘space between the channels 18 Is
preferably slightly greater than the actual width
of a channel itself, but thdt may vary with other
factors. The sealing sleeve 15, while relatively
flexible, ‘is ‘mainly supported by the strips 19
which have a thickness such that they project
about 1 of an inch above the outer surface of
the intermediate tank portions 20. The spacing
between channels, or the width of the inter-
mediate portions 20, 1s such that with a given
projection for the strips 19 above the surface
of the intermeidate portion 20, and for the gen-
eral flexibility and tension in the sleeve 15, there
will ‘'be very little pressure exerted againsi the
sensitized ‘material intermediate the strips 19 8o
that the frictional contact or rubbing engagement
of the sensitized surface with the stationary tank
portions-28 is negligible. It has been found that
with the conventional sealing sleeve as supplied
with machines of this tybe, the width of the por-
tions 20 mdy be slightly greater than the width
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of the intermediate channels when the strips 19
are of about the dimensions above specified. - -
A plurality of tapes 25 spaced intermediate the
mesh strips 19 are driven by the common ‘driving

roller 21 and are also guided about a plurality of

rollers 26, 27, and 28. After leaving the driving
roller 24, the tapes 25 pass about. the sealing
sleeve (§ as it is guided about the roller 18, The
said tapes engage the sensitized, developed ma-
terial I't and conduct it upwardly past a stacking
lip 29 to be engaged by a plurality of fingers 30
by which it is so controlled as to be delivered to
a stacking tray 31. The roller 27 is a tension
roller and serves to maintain the tapes 25 under
sufficient tension for their intended " purpose.
Roller 28 provides for wrapping the tapes about
the driving means 21 so as to insure a relatively
great extent of contact between: the surface of

the driving means and the tapes. 'The roller 3%

guides the mesh strips 18 so that they wrap about
the driving roller for an angular extent necessary
to prevent slippage. . o
In order to prevent escape of ammonia vapors,
an insulating board 33 is positioned at one side
of the tank and is attached at its top end to the
feed board #4. A rubber sheet 34 is -connected
adjacent the bottom of the tank to the board 33
and continues along beneath the tank and be-
neath the mesh strips to be guided by a-support-
ing rod 35, by the rear surface 36 ‘of the machine
casing, and by the rods 37 and 38 at the top. The
rubber sheet is slotted at 39 to permit passage of
each of the tapes 25. It can be seen that the in-
sulating board 33 and rubber sheet 34 serve to

isolate the entire space occupied by the tank, 3

mesh strips 1§, and the lower portions of the
tapes 25. Ammonia which tends to escape due
to the fact that the strips 19 pass in an extended
pathway about the tank is trapped in this en-

closed space and is drawn off under suitable pres- A

mosphere about the machine, ‘ ,
According to a modification, the mesh strips 19
may follow the dotted-line pathway indicated at
40, an extra guide roller 4f being provided. for
the purpose. In such cases the developed ma-
terial is positively controlled from .the moment
it Is inserted at the feed board until it is ejected
atthelip 29. There is no space at which’ the ma-
terial is uncontrolled as in the form of ‘the in-
vention first described. This modification may
be more desirable when employing certain types
of sensitized material. ‘
In operation, the sensitized sheet 11 is placed

sure conditions to prevent its escape into the at-

on. the feed board  and is pushed inwardly until °

gripped by the sealing sleeve {5 and the cooper-
ating mesh strips 8. They move the sheet at
the correct speed for development, that being a
function which may be set or adjusted and which
varies for different sensitized surfaces and with
other factors. The strips 19 being of mesh con-
struction as described support the sentized layer
at spaced parallel areas across its width and at
a relatively great number of points of contact
at each area due to the shape of the links 22. It
has been found that a mesh belt or strip such
as that described actually serves to diffuse and
to distribute the developing vapors and to ac-
celerate the action of development beyond what
might be expected if the material were passed in
actual contact with the perforated surface 13
of the tank. The intermediate tank portions 20
are not contacted by the sensitized surface, or
the latter is not pressed against the tank surfaces
20 with enough force to damage even the most
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delicate of coated material now employed. After
development and after release by the strips 19
and the sealing sleeve 15, the material is eventu-
ally engaged between the tapes 25 and the seal-
ing sleeve to' be carried upwardly and to be
ejected above the lip 29. According to the modi-
fied form of the invention, the developed sheet is
actually under the influence of the sealing sleeve
and the strips 19 until engaged by the tapes 25.
While the channels (8 guide the strips 19 and
tend to prevent any lateral displacement, addi-
tional guiding means may be employed compris-
ing properly spaced guide disks on the roller 21
or other lateral spacing means at the tank. Such
spacing disks serve to prevent contact hetween
the strips 19 and the tapes 25 and may be dupli-
cated at the roller 26, if desired, so as to keep the
tapes running in absolute parallelism thereby to
efféct better delivery of the material.

The reduction in pressure or actual avoidance
of contact between the sensitized surface and the
intermediate tank portions 20 makes it possible
for the developing vapors to reach all parts -of
the surface of the material travelling between the

: mesh strips and, therefore, development at those

intermediate areas is facilitated, it having been
found that there is no appreciable difference in
action there and at the areas supported by the
strips.

- The proportions or dimensions above given
have been found effective and are merely sub-
mitted as representative of one specific form
which the invention may take. Variations with-
in limits are contemplated and the invention is
by no'means limited to the specific form illustra-
ted or to the dimensions which have been men-
tioned by way of  example only.

While one embodiment of the invention has
been disclosed, it is to be understood that the
inventive concept may be carried out in a num-
ber of ways. This application is, therefore, not
to be limited to the precise details described, but
is intended to cover all variations and modifica-
tions thereof falling within the spirit of the in-
vention and the scope of the claims.

" Iclaim: : )

"1, In a dry developing machine, the combina-
tion ‘of a tank for developing vapors, said tank
having a perforated, developing portion through
which the said vapors pass, a plurality of chan-
nels in the said perforated developing portion of
the tank in parallel spaced relation and extend-
ing in the direction of travel of material to be
developed, a flexible vapor confining and ma-
terial advanecing sleeve overlying the perforated
portion of the tank and movable relatively to the
surface thereof, a plurality of endless mesh strips
cooperating with said vapor confining means to
advance the sensitized material to be developed
past the developing portion of the tank, each
sald strip being guided within a channel and
having a thickness slightly greater than the depth
of the channel so as to support the sensitized ma-
terial and to lessen the contact pressure between
it and the tank surface area intermediate the
channels, and means for driving said mesh strips
at substantially the same speed as the said sleeve.

2. In a dry developing machine, the combina-
tion of a tank for developing vapors, said tank
having a perforated, developing portion through
which the said vapors pass, a plurality of chan-
nels in the said perforated developing portion of
the tank in parallel spaced relation and extending
in the direction of travel of material to be devel-
oped, a flexible vapor confining and material
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advancing sleeve overlying the perforated por-
tion of the tank and movable relatively to the
surface thereof, and a plurality of endless mesh
stripe cooperating with said vapor confining
means to advance the sensitized material to be
developed past the developing portion of the tank,
each said strip being guided within a channel
and being of a width slightly less. than the
distance between adjacent channels, said strips
further being of a thickness slightly greater than
the depth of the channels so as to support the
sensitized material and to lessen the contact pres-
sure between it and the tank surface area inter-
mediste the channels, and means for driving said
mesh strips at substantially the same speed as
the said sleeve is driven.

3. In a dry developing machine, the combina-
tion of a tank for developing vapors, said tank
having a perforated, develaping portion through
which the said vapors pass, a plurality of chan-
nels in the said perforated developing portion of
the tank in parallel spaced relation and extend-
ing in the direction of travel of material to be
developed, a flexible vapor confining and ma-
terial advancing sleeve overlying the perforated
portion of the tank and movable relatively to the
surface thereof, and a piurality of endless mesh
strips cooperating with said vapor confining
means to advance the sensitized material to be
developed past the developing portion of the tank,
each said strip being guided within a channel
and having a thickness slightly greater than the
depth of the channel, and comprising a fiexible,
chain-like, metallic structure of fine wire links,
each said link being so shaped as to contact the
supported sensitized material at a relatively small
area as compared toc the intermediate unsup-
ported area between adjacent links, and means
for driving said mesh strips at substantially the
same speed as that at which the sald sleeve is
driven.

4. In a dry developing machine, the combina-

tion of a tank for developing vapors, said tank

having a perforated, developing portion through
which the said vapors pass, a plurality. of chan-
nels in the said perforated developing portion of
the tank in parallel spaced relation and extend-
ing in the direction of travel of material to he
developed, a flexible vapor confining and material
advancing sleeve overlying the perforated portion
of the tank and movable relatively to the surface
thereof, and a plurality of endless mesh strips

cooperating with said vapor confining means to

advance the sensitized material to be developed
past the developing portion of the tank, each said
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strip being guided within a channel having &
thickness slightly greater than the depth of the
channel, a plurality of tapes and guide means for
said tapes, said tapes being substantially verti-
cally disposed so as to engage developed material
for discharging it from the machine, a common
driving means for said mesh strips and tapes
including a driving roller about which both the
tapes and strips are passed, said tapes being
spaeed to engage the driving roller intermediate
the mesh strips thereby to avoid interference.

5. In a dry developing machine, the combina-
tion of a tank for developing vapors, said tank
having a perforated, developing portion through
which the said vapors pass, a plurality of chan-
nels in the said perforated developing portions of
the tank in parallel spaced relation and extend-
ing in the direction of travel of material to be
developed, a flexible vapor confining and material
advancing sleeve overlying the perforated portion
of the tank and movable relatively to the surface
thereof, a plurality of endless mesh strips co-
operating with said vapor confining means to
advance the sensitized material to be developed
past the developing portion of the tank, each satd
strip being guided within a channel and having
a thickness slightly greater than the depth of the
channel, a material receiving tray and a stacking
lip for said tray and disposed above said sleeve,
a plurality of tapes and guide means for said
tapes so disposed that the said tapes at one point
in their travel move upwardly in pressure contact
with the sleeve and with the stacking lip, sald
tapes being staggered to be interposed between
the mesh strips, and a common means including
a driven roller about which the said strips and
tapes are wrapped and means for guiding said
tapes and strips in a pathway such that a rela-
tively great angle of contact between the tapes
and strips and their driving roller is maintained.

6. Mechanism as defined and claimed in claim
5, wherein means is provided for enclosing the
said tank, mesh strips and a part of the material
delivering tapes, thereby to prevent escape of the
developing vapors.

FREDERICK OTTO TRUMP.
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