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1. 
This invention relates to a mechanism for main 

taining contact and registry between an original 
and Sensitized printing material during contact 
printing. More specifically, the invention has to 
do With maintaining such contact and registry by 
extracting air from between the original and 
printing material So that atmospheric pressure 
may be brought to bear in maintaining them in 
intinate contact and in preventing distortion of 
or relative movement between the two while they 
are exposed to a source of light. 
In printing from an original, as in photographic 

and in Similar work, pressure has been applied 
externally for the same general purpose and a 
Vacuum has been employed by connecting a vac 
lum line to a printing frame, the latter system 
being used for holding both the original and 
printing material flat, against a surface within 

6 Claims. (C. 95-3) 

the printing frame. No one of the systems here 
tofore used makes it possible to assure registry 
and Satisfactory contact between the material and 
the Original being printed by a vacuum and while 
they are being advanced, for example, during 
printing from movie negatives or positives. 
In Overconing certain outstanding difficulties 

in this art, the mechanism herein described makes 
it possible to apply vacuum to printing material 
and the original which is to be printed as they 
are noving either continuously or intermittently. 
It is also one of the objects of this invention to 
maintain registry and contact between the mate 
rials by applying vacuum at the edge of the mate 
rial, and therefore, more effectively withdrawing 
the air from between the elements in contact 
Without Subjecting them to unnecessary pressure 
and While allowing them to remain at rest or 
to advance in perfectly flattened condition. 

In printing from movie negatives or when work 
ing from positives of that type, the material is 
rapidly advanced and yet is maintained in perfect 
contact and registry so that the printed film will 
be more nearly an exact duplication of the orig 
inal than would otherwise be possible. The pres 
ent System and the mechanisms here disclosed 
do not depend at all on the structural strength 
Or rigidity of the film or printing material and 
are not Subjected to harsh treatment such as 
would tend to destroy their surface structure or 
otherwise damage then rendering them less satis 
factory for subsequent printing or projection. 
According to the invention, plates or sheet 

films or other originals are printed by introduc 
ing them in superimposed relationship between a 
contacting pair of belts, these belts being wider 
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2 
ing over rollers or other guiding means. At least 
one of these belts is to be Suitably transparent 
So that light imay be passed therethrough for 
illuminating the original and light-Sensitive ma 
terial. At that part of the cycle within Which 
the material is subjected to the printing light, a 
vacuum is applied to the Space betWeen the belts 
by connections through hollow blades, one at 
either side of the mechanism. The Simpliest form 
of the invention would involve only that mecha 
inism just described in a general Way, however, it 
is preferable that an additional Seal for the vac 
uum, that is, a seal capable of eXcluding the out 
side atmospheric pressure from entering between 
the belt structures, be provided. To that end, 
bands or strips of relatively flexible material may 
be guided in Such a manner as to form an addi 
tional covering at the edges of the belts above 
mentioned. It is also contemplated that other 
Strip material or bands may be used to reinforce 
and support the edges of the belts as they pass 
Over the blades; these are also of Superior fric 
tion characteristics. 

For printing continuous Strips Such as movie 
films and the like, a rotary mechanism is prefer 
ably used and the light-sensitive material and 
Original are introduced at one point along the cir 
Cumference of this rotary mechanism, and in their 
travel, are subjected to light rays for exposing 
the light-sensitive material. The film or origi 
nal and light-sensitive material are maintained 
in registry and in contact as they pass through 
the exposure Zone in this printer by extracting 
air from between them, said air being extracted 
at the edges which are sealed against atmos 
pheric pressure by a system of bands or strips 
there being different modifications of this sealing 
means all of which will be described in detail 
as the disclosure progresses. A vacuum is pro 
Wided at the edges of the original and light-sen 
Sitive material by suitably coring out portions of 
the rotating printing mechanism and connecting 
the same through to a source of vacuum. Con 
nections Such as glands are used and make it 
possible to maintain the vacuum even though the 
printer is rotating and the source of vacuum to 
which it is connected is relatively stationary. 

It is to be understood that the invention applies 
to printing all types of light-sensitive material 
such as photographic films, either negatives or 
positives, and to printing tracings or other printed 
matter on light-sensitive material Such as blue 
print paper or those papers treated with diazo 
type dyes. The material to be printed may be 

than the original or printing material and pass- 55 of any size and, of course, the mechanism for the 
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purpose is to be built in appropriate dimensions 
for that class of Work for which it is intended. 
Throughout the disclosure and claims, when ref 
erence is made to an original and to printing 
material Cr light-sensitive material, it is to be 
understood that the disclosure and scope of the 
invention are not limited to any particular nate 
rial of this sort, but include all materials used 
in processes wherein an image from an original is 
to be printed. 
Having now generally described the invention 

and that field in the art of reproduction to which 
it applies, preferred embodiments thereof will be 
described in detail by reference to the attached 
figures of dra Wings in Which: 

Fig. 1 is an elevation showing somewhat dia 
grammatically a simple form of the invention. 

Fig. 2 is a Sectional view taken at One end of 
Fig. 1 and showing details of the various belts, 
and the manner in which an original and the sen 
sitized material are retained and advanced by 
those belts. 

Fig. 3 is a transverse Section through Fig. 1 
showing the construction of the various belts 
and strips and the manner in which air is ex 
tracted through the vacuum blades. 

Fig. 4 is a transverse section through a rotary 
printer to which the invention has been applied. 

Fig. 5 is a diagrammatic view illustrating the 
path of travel of the original and the light 
Sensitive material through the printer of Fig. 4. 

Fig. 6 is a sectional view showing in detail 
a modified form of the invention as applied to a 
circular printer. 

Figs. 7 and 8 are an elevation and section, re 
spectively, showing another modification as ap 
plied to the circular type printer and in which 
a Seal at the edges of the film and printing ma 
terial is lifted for entrance into and withdrawal 
from the printer of the feeding material. 

Fig. 9 is an enlarged detail view of a means for 
covering or sealing the openings through which 
the teeth project. 
Now referring to Fig. 1, a pair of belts indi 

cated at G and are specifically to be referred 
to as clamping belts. These are passed about 
the rollers 2, 3, 4, and 5 for belt AG, and 
rollers 6 and f for the lower belt . Each 
of these is impervious and considerably wider 
than the widest material to be clamped or held 
thereby, and it is essential that at least one of 
the belts, that facing lights 8 and 9, be suit 
ably transparent so that the rays from those 
lightS may pass through the belt and through the 
original to act on the sensitized surface of the 
printing material. 
A table or platform 2 at the front of the ma 

chine serves to locate or place each strip or sheet 
Of printing material 2 and the original 22 which 
may be a photographic plate, sheet film, tracing 
or any other material adapted to be reproduced 
by any one of the known light-printing proc 
eSSS. 

These elements are shown to a slightly larger 
Scale in Fig. 2, and in that figure, a sheet of film 
and printing paper have been inserted and are 
clamped between the adjacent faces of the up 
per belt C and the lower belt i?. Of course, the 
lower belt need not be transparent and may be 
of any material suitable for the purpose. These 
belts, especially that through which light is 
passed, should be of material not easily damaged 
or Scratched and in which there are no inherent 
blennishes which might be printed through and 
recorded upon the sensitized material, 
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4. 
The rollers, especially rollers 2, 3, 6, and 7, 

are preferably similar to wringer rollers and have 
steel centers with soft rubber bonded thereto. 
The rubber Will allow a certain annount of pres 
Sure to be inserted between the pairs of rollers 
A 2-6 and f3- So as to effect a, Seal against 
entry of atmospheric pressure, but will allow in 
sertion of the original and material to be printed 
since the rubber may be deflected for that pur 
pose. It is to be understood that adjustments 
are to be provided, although not shown, for the 
purpose of maintaining the various belts ten 
sioned and also for determining the proper 
amount of pressure between pairs of rollers 2-6 
and 3-7. 
Extending between the pairs of rollers at the 

opposite ends of the belts and are the tubes 
23 and 24, one at either side, and projecting 
inwardly to engage between the belts 3 and 
are the blades 25 and 26. These blades are sol 
dered or welded or otherwise formed as a per 
manently connected part of the tubes, extend 
ing from a slit lengthWise in those tubes. The 
external Surfaces of the blades are highly pol 
ished and offer little resistance to the passing of 
the belts or tapes along their length. The ends 
of the blades are tapered to assist in Smooth ac 
tion and improve the Vacuum seal. 

Friction strips 27 and 28, relatively thin and 
of a material more suited to stand the wear of 
continued sliding along the blades may be used. 
They also improve the air Seal between the Sur 
face of the blades and the sealing belts. The 
Strips are guided by pulleys which are preferably 
flanged so as to maintain the strips in proper 
alignment with the edges of the clamping belts. 
Of course, there are a pair of strips 2 and 28 at 
each side of the machine. 

If desired, Special Sealing strips may be em 
ployed, these being relatively soft and impervious 
Strips guided by suitable pulleys in a manner 
Similar to the friction strips just described, these 
Sealing Strips being guided along the outer edges 
of the clamping belts thereby to increase the 
tendency of the moving belt and strip mecha 
nism to resist entry of atmospheric pressure. 
While it has not been illustrated, a support may 

be provided beneath the travelling belt so as 
to prevent any sagging of that belt, although it 
is not likely that such a support would be needed 
except in larger machines adapted to handle rela 
tively heavy materials and in which the belts 
themselves would be of considerable weight. 
Each of the tubes 23 and 24 is connected 

through a line 29 to some suitable vacuum sys 
ten such as a shop Vacuum line or to a pump 
expressly provided for the purpose. 
One pair of the rollers, for example, rollers 
2 and 6, is to be driven from a suitable source 

Of power. It is necessary to drive only one of 
these rollers, the other being geared to that one. 
Of course, the Strips need not be driven independ 
ently since they will be carried along with the 
clamping belts, the friction between the strips 
and the belts being considerably greater than the 
friction between the strips and the polished 
blades. 
In Operation, light-sensitive material and an 

Original are fed into the machine by superim 
posing the original properly over the light-sensi 
tive material on the table 28 and then manually 
sliding them along until they are engaged by the 
belts") and whereupon they will be drawn into 
the machine. The vacuum which is continuously 
existent Within the tubes 23 and 24 withdraws 
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air from between the clamping belts and will also 
Withdraw any entrapped air between the Original 
and light-sensitive material. The atmospheric 
preSSure Outside the clamping belts causes then 
to be tightly compressed and will also flatten and 
preSS the Original and light-sensitive material 
into perfectly contacting and permanently regis 
tering relationship. The exposure to the source 
of light takes place while the materials are flat, 
while they are in complete surface contact, and 
the effect of the atmospheric pressure on the 
belts, and, incidentally, through to the materials 
being printed and from which the image is 
printed, prevents any relative notion between 
them. Such as might cause the printing of a dis 
torted image or one not as clear and precise in 
its detail as that on the original. 
As the printing material and originals are dis 

charged at the opposite side of the device, the 
printing material may be developed out in any 
one of the known ways, the developing and fix 
ing or other Subsequent treatinent of the Sensi 
tive material depending upon that class of nate 
rials employed and the various processes applica 
ble thereto. 
Now referring to Figs. 4 and 5, a rotary-type 

printer will be described, this printer being adapt 
ed to handle movie films or any other type of 
printing material which may be fed in long strips 
and, therefore, more or less continuously. The 
printer consists of two discs or wheels 3 and 3. 
These wheels are separately mounted and are ro 
tatable on a common axis. While the Wheels Inay 
be rotated by power applied thereto, it is prefer. 
able that they be driven by the film itself, which 
will be advanced by some other means of power 
(not shown). It is to be understood that where 
movie film is to be treated, the Wheels will be 
provided with teeth although such teeth have not 
been shown in these figures due to the relatively 
Small scale and for purposes of Simplifying the 
illustration. Such teeth are common in the art, 
and it is well understood that they engage series 
of openings or perforations at the edges of films 
of this type. 

In the diagrammatic view of Fig. 5, an original 
32 is being fed into the printer, and since the 
source of light, is at the center, the sensitized 
material to be printed and indicated by numeral 
33 is at the outer side of the original. Series of 
rollers or pulleys 3, guide bands or strips 35 and 
36 which are for the purpose of seating the edge 
of the material and other points against entry 
of atmospheric pressure. These bands or strips 
are of flexible, relatively soft and impervious ma 
terial and are carried around by their frictional 
contact with the outer rims of the wheels 39 
and 3. 
These Outer rins are separate from the main 

parts of the printer discs or wheels, and are so 
constructed mainly for purposes of design and 
ease of manufacture so as to form two annular 
chambers 37 and 38 which will be closed by the 
tightly fitting rims 39 and 4. These chambers 
are connected by a plurality of radial openings 
Such as 4 to other annular cored spaces 42 and 
43. Each of these latter cored openings com 
municates with a vacuum line through glands 
44 at One side and 45 at the other, Said glands 
serving to connect the moving printer mechanism 
through to some sort of Stationary vacuum line 
or pump. Tubes 46 and 4 run from the glands 
to the source of vacuum which need not be shown 
or described in detail here. 
Each of the rims 39 and 4) is similar, and it 
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6 
will be noted that porous material such as hard 
felt has been packed in an annular Space extend 
ing around the periphery of each rim. This 
felt 48 serves to allow the air between the original 
and printing material to be extracted, yet will 
prevent, rapid leakage and destruction of the vac 
lum in the event a Seal is broken at any point, 
that being something which happens between the 
point of entry of the material and its point of 
exit. That part of the printer circumference 
through which the Sealing tapes do iot cover the 
felt packing 8 is not of great extent, and there 
is not sufficient leakage there to lower the vacuum 
appreciably. However, pressure plates (not 
shown) may be applied throughout that, arc 
thereby to lessen the effect of leakage. 
A Series Of Small radial holes 39 connects the 

chamber 38 with the space in which the porous 
material is packed and then the relatively Small 
Space 5 leads through to the film. This con 
struction, as before stated, is duplicated at the 
opposite side. 
At the center of the structure a high pressure, 

nercury vapor lamp 5 Serves to illuminate the 
Original and printing material, this lamp being 
Supported by connections externally of the wheel 
hubS and having Water-cooling chambers 52 and 
53. Of course, other lighting means may be em 
ployed. 

In operation, vacuuin is maintained at a desir 
able pressure and the film or otheir original and 
printing material is fed to the nachine being 
engaged by the sprocket teeth and also by the 
Sealing tapes or bands 35 and 3. The vacuum 
Withdraws air fron between the material and 
thereby causes both the original and the print 
ing material to be pressed together in perfect con 
tact since atmospheric pressure within the printer 
and without are equalized. There is no end 
ency for the original ol' the light-sensitive mate 
rial to move relatively, and therefore perfect reg 
istration inakes it certain that the printed inhage 
Will contain all the detail and definition of the 
original and will not be distorted with respect 
thereto. 

In Fig. 6 a modification is shown in which the 
light-sensitive material 54 is considerably wider 
than the original 55, Where that is true, it is 
not essential that sealing tapes be employed since 
the added width of the printing inaterial allows 
it to COVer the felt or other horous material 
through which air is extracted and thereby to 
exclude the atmospheric pressure from Without. 
The mechanism of Fig. 6 is otherwise similar to 
that just described with respect to Figs. 4 and 5. 
NoW referring to Figs. and 8, a modification 

of the rotary-type printer will be described in 
Which the seal at the edges is not, obtained by 
driven Strips or tapes such as tapes 35 previously 
described. In this modification sealing tapes are 
Stretched about the rims of the printer wheels 
and are tightly dra Win against each rilin, enclos 
ing the porous Ol' pervious felt strips and engag 
ing the Outer edges of the film or other printing 
material. At the points of entry and exit for the 
film, these tapes are lifted or folded upwardly so 
as to allow those functions to take place. 
The printing mechanism is generally the same 

as that of Fig. 4 except for the Strips cr tapes 
56 and 57 which are preferably of scne elastic 
material such as rubber. They are tightly 
drawn about the rins of the printer Wheels and 
are held in place by tension rings 58 and 59. For 
the purpose of lifting or folding these tapes up 
Wardly and outWardly so as to insert or allow 
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the film to be discharged, special devices are em 
ployed, those being indicated at 60 and . They 
are identical only oppositely disposed and are SO 
constructed they slowly raise and turn the edge 
of the tape upwardly and outwardly throughout 5 
an angle of about 90° and thereafter force that 
tape back downwardly. The projection 62 is shown 
raising tape 56 which, at about the center line, 
will be folded back and standing at about 90 
from the plane of the entering film or other 
printing material. The effect is that at the point 
of greatest deflection for the tapes, there is pro 
vided an opening amply Wide for the printing 
material to be inserted or for it to be discharged. 
The opposite projection of the tape lifter 6, that lis 
at 63, quickly turns the tape down into its Orig 
inal position. 

it can be seen that in this modification the Seal 
over the film and also over the porous material 
is continuous except for that short distance in 
which the lifting mechanism functions to fold 
the tapes outwardly. For that reason, it is not 
necessary to provide any Special provision for 
maintaining vacuum over that arc through which 
none of the material being treated is in contact 25 
With the printing machine. 
While the sprocket teeth usually on printers 

or other mechanisims through which movie film 
or other perforated material is advanced have 
not been shown here, it is contemplated that Such 3 
teeth are to be employed and Fig. 9 illustrates 
the manner in which sealing tapes are construct 
ed for accommodating the teeth Which normally 
project beyond the outer surface of the film or 
printing material. 
These strips may be cast or molded from flex 

ible, preferably elastic material, Such as Saran, 
Lucite or rubber having sufficient thickness of 
the molded tooth receiving cups to withstand the 
applied vacuum. In Fig. 9, orie rin of the printer 
of Fig. 4 is shown to a larger Scale, the rim here 
being more completely depicted since One of 
the sprocket teeth 64 is evident. These teeth 
are of standard size and shape for the film, 
all as is known to those skilled in this art, i. 
A sealing strip or tape 65 having Spaced 
tooth receiving cups or sockets 85 is to be 
used where there are sprocket teeth. As an al 
ternate construction, and One Which Will be fouild 
easier and cheaper to manufacture, the CupS Inay 
be replaced by continuous channels. 
The invention has been described by reference 

to preferred embodiments thereof which are 
merely illustrative and are not to be interpreted 
as limiting thereon. Other modifications and 
variations in details Will be apparent to those 
skilled in the art, and it is obvious that there are 
other uses for this mechanism beyond those spe 
cifically mentioned here. The invention is de 
fined in the appended claims. 

I claim: 
1. Mechanism for contact printing including in 

combination, a rotary printing device including 
wheels rotatable about a common axis, a printing 
light, a rin for each said wheel adapted to guide 
an original and sensitized printing material at 
its edges only during a continuous printing Oper 
ation, chambers Within Said. Wheels and connec 
tions to a source of vacuun, Sealing. Strips, One 
for each rim, rotatable with the Wheels and 
means including a plurality of rollers for guiding 
said sealing strips, connecting passages fron the 
vacuum chambers in said wheels to the edges of 
the original and material to be printed, includ 
ing radially disposed openings leading to an an 
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nular space, said annular space being filed With 
porous material. 

2. In a device for printing light-sensitive ma 
terial, the combination of a source of light, means 
for conveying an original and light-sensitive ima 
terial in substantially continuous lengths past 
Said Source of light, said means comprising ro 
tary members having flanges adapted to receive 
and to guide the original and Sensitive material 
at their edges only, means for sealing the edges 
of the original and sensitive material including 
tapes one at either edge of the material cooperat 
ing with the said flanges, and means for extract 
ing air from between the original and sensitive 
In atterial inciuding a vacuum line, means for Op 
eratively connecting said Vacuun line to a duct 
Within said rotary members, a channel in the ro 
tary members adjacent the edges of the original 
and Sensitive material and connecting passages 
leading from the duct to the channel. 

3. In a device for printing light-sensitive ma 
terial, a light source, rotary members having a 
Connon Center of rotation and being Spaced 
apart a predeterrinined distance depending upon 
the Width of the material to be printed, rims on 
Said rotary inembers adapted to receive the ma 
terial to be printed including an original and 
light-Sensitive material, sealing means including 
tapes, One at either edge of the material and 
guiding means to naintain said tapes in opera 
tive relation to the rotary member rims and in 
contact with the printing material, said tapes be 
ing provided With means for moving them in a 
direction to allow entry of the original and sen 
Sitive material and also for discharge of that ma 
terial after exposure, a vacuum line leading to 
each rotary member, a duct in said member and 
a gland Operably associated with each duct, pas 
Sages leading from Said duct outwardly to the 
fins of the rotary 28mbers and an annular 
Space at each risil adjacent the edges of the ma 
terial to be printed, thereby to connect the vac 
uun through to the said material for extracting 
air from between the original and sensitive ma 
terial to aSSure contact and registry during ex 
pOSU re. 

4. Mechanism for contact printing including 
in combination a rotary printing device includ 
ing members rotatable about a common axis, 
a printing light, a rim for each said rotatable 
Iihember adapted to guide an original and sensi 
tized printing material at its edges only during 
a continuous printing operation, chambers with 
ing at least one of said members and connections 
to a Source of vacuum, sealing strips, one for 
each rim, rotatable with the members and means 
including a plurality of rollers for guiding said 
Sealing Strips, connecting passages from said vac 
uum chambers in the members to the edges of the 
Original and material to be printed including a 
Space filled With porous material. 

5. In a device for printing light sensitive ma 
terial, the combination of a light source, convey 
ing means including flexible tapes for permitting 
the simultaneous introduction to and for convey 
ing a Substantially continuous series of originals 
and light Sensitive material past the light source 
for effecting exposure of the light sensitive ma 
terial, said conveying means being effective, after 
exposure of the light sensitive material, to dis 
charge both that material and the original from 
the device, means including the said flexible tapes 
for Sealing the lateral edges of both original and 
light Sensitive material as they pass the light 
Source, Said Sealing means being effective to seal 
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the said original and light sensitive material by 
contact at the lateral edges only thereof, and 
means for extracting air from between the Origi 
nal and light Sensitive material including a cham 
ber at each side of the device and conduits lead 
ing therefronto a Vacuum Source, the Said cham 
bers extending in the direction of travel of the 
original and light sensitive material and being 
closely adjacent thereto, and said tapes overlap 
ping both the original and light sensitive mate 
rial and the chambers. 

6. In a device for printing light sensitive ma 
terial, the combination of a source of light, means 
for conveying an original and light sensitive ma 
terial in Substantially continuous lengths past, 
Said Source of light, Said means comprising mov 

10 

15 

10 
able members having surfaces for receiving and 
guiding the original and light sensitive material 
at their edges only, means for Sealing the edges 
of the Original and Sensitive material, including 
tapes one at either edge of the material cooperat 
ing With the said guiding Surface, and means for 
extracting air froim between the original and 
Sensitive material including a vacuuin line, a duct, 
and means for operatively connecting said vac 
uum line to said duct, a channel adjacent the 
movable members and the edges of the original 
and sensitive material, said tapes overlapping 
both the channel and the sensitive material, and 
a connecting passage leading from the duct to 
the channel. 

GERALD L. HASSLER, 


