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33.35 EAN E. OTENS, O. 

32CEATEOR, OS 

Iyy invention reiates to printing machines, 
particularly for the printing at high speed 
of positives from a negative motion picture 
film, and including guiding and driving 

5 neans, whereby the printing operation Chay 
place during the continuous and iai take 

form movement of the positive &nd negaz, 
film strips. 
Another object of my invention is to pro 

20 vide a singie driving sprocket for the 
films, the films being supported in operative 
relation thereto oy curved film guides and 
gates, through which the exposures may 
made. v. 

Still another object, is to support the film 
strips in relation to the feed member or driv 
ing sprocket independently of such member, 
whereby said films may be driven from one 
side of the film. only. 
Other objects and advantage 

construction and operation will 
as the description proceeds, re 
being had to the figures of ti 
wherein like reference numeraisi 
paris. 
In the drawings:- 
Figurei is a diagrammatic side view, part 

iny 

i 

ide 

2. S i d e 3, S 

ly in section, illustrating the assembly of 
improved printing aparatus. 

30 Figure 2 is a detail cross sectional view 
taken on the line 2-2 of Figure . 

Figure 3 is a detail view of one of 
gates. 

the 

There is provided a base member i 
porting an upstanding frame member 

Beit, 10 passes over the pulley and around 
the pulley 11 of the motor 3 whereby upon 
operation of the motor, the shaft 6 will be 
rotated. 

Extending forwardly of the wall or frame 
member 2 are film guides 12 and 13. These 
film guides 12 and 13 are provided at their 

45 

50 

OESS.E. 

-" SE, 

Wardly turned ears i4 O 
y means of the screws i6 thus forming a compartment; 

o 
W 

w 

3. 3, 3 & 23, 
On the frame member 2, the top and bottom 
ci which may be closed by walls 17 and 18 gy 
SG which may be integral With 

er 2 C3 suitabiw secured there 
C. 

The inner end of Eh e Shafi, 6 projects into 
this compartment, and carries at its and a 65 
feed rhember 19 provide iOthera 
Sproclet, teeth i. ar 
scribed. The 
C8 ; 

S3, 35 
Thes 
83. 

posure openings in a manner to be descri 
the ies on its inner surface 

lens aolini, 24 projecting inwardly to the 70 
Sprocizei i8. This feed member 9 is pro 
vided on its outer Surface with a circaia: 
groove 25 adapted to receive the projection 
26 On the inner end of the lens notini, 24, 
whereby a light, Frovided between Eile 5 
iens noun, and feed member, this pre 

ing the passa i. ilight between these 
his. The 2. 

able iongitudinally Within the co 
by means of the headed screw 30 
througi, an elongated sic, 28 on ; 
isy ioosening the screw 28, he lens in 
may be moved longitudinally G properly 
focus the lenses 29 mounted within the oore 
30 of the iens mount, 24. When the prope: 35 
focus has been made, the screw 2 is Eigh 
thus ciamping the iens mount, secure 
position. The circular groove 25 in the 
ne:ber 9 is 'Yide enough to penié, such ad 
justment. It will be noted that, the 
are in direct alignment, be -E 
openings 22 and 23. It 
with reference to 
mount 24 is provid tion via 
shoe members 31 engaging with he top and 95 
bottom members i? and 18 of the compart 
ment, whereby to prevent the passage of light 
past the lens mount at these points, thus con 
pelling the rays of the light to pass through 
the bore 30 and lenses 29. O 
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vided with a vertical groove 34 to receive the 
teeth 20 of the feed member 9. 

Likewise, pivoted to the film gui --- ie 13 as at 
35 is a film gate 36 also provided With 2. 
vertical groove 37 to receive the teeth 20 of 
the feed member 19. This film gate 36 car 
ries an outwardly projecting casi.g 
ing therein a diaphragm member 39 rovided 
with an aperture 40. This diaphragn. 
ber may be of any desired type but is prefer 
bly in the form of an iris diaphragin pro 
vided with an operating lever 41 by means of 
which the aperture 40 may be adjusted as Še 
size. 

r o 3. d 2, The casing 38 carries at its outer 
lamp housing 42 within which is a liain. 
connected to any suitable source of current 
Between the lamp 43 and the diaphragin 89, 
here is located a plate of ground gia SS or 
other diffusing screen 44. 
The film gate 36 which carries this lainp 

casing and housing is provided with a lateral 
slot or aperture 45 in alignment. With the 
exposure opening 23 in the film guide. It 
will be understood, therefore, that light pass 
ing from the lamp 43 will first be diffused 
by the ground glass 44, then pass through 
the diaphragm 39, thence through the aper 
(ures 45 and 23 and through the lens 29, and 
then through the exposure aperture 22 
The purpose of this construction is as be 

fore stated to print images from a negative 
iiim to a positive film. With reference now 
to Figure 1, it will be understood how his is 
accomplished. A source of supply, such as a 
reel 46, is provided for the negative film, 
supported at the upper end of the frame 
meinber 2 on an extension 4 thereof, and 
from which the negative film 48 is drawn 
over a guide rollier 49 which together with 
the guide roller 50 serves to hold the negative 
film 48 into engagement with the teeth. On 
one side of a sprocket 51. This sproclet 51 
is mounted upon a shaft. 52 projecting from 
the frame member 2 and is driven by means 
of a chain 58 passing over a spi'ocket, 54. On 
the shaft, 52 &nd engaging the sprocket, 
the shaft 3. 
The negati 

Spocket, 5 down 
Shence over the 
&ngagemein. 
and support 
The negative 
guide 13 and 
openings 45 Rin 
film are project 

8 C . 

ed Ei 
into a loop 

ed in guide 
th, and where it. 

C. : 

{{ reference ag 
ghoked that the iim g: - 
at 55 and 56 to receive and guide the nega. 
tive film 48 as it, passes over the guide. In 
such position, the perforations 5 along one 

Pivoted to the film guide 12 adjacent, the side of the in are in position to be engaged 
vertical slot 21, as at 32, is a film gate 33 pro- by the teeth. 20 of the feed member 29, where 

by said film strip may be noved past the e:- 
posure openings 23 and 45. 
After leaving this exposure station, the 

negative in passes downwardly r 
looped as at 430, from which it passes into 
engagement with She Seeth on One side of E. 
sprocket 58, the film being heid into engage 
ment, with said sprocket, by means of the 
guide rolliers 59. This Spocke, 58 serves as 
the Šake up for the negative in and from. 
tihis sprockeå, Sine film passes (O & Feel 60 
mounted upon an extension 31 of the frame 
2, provided with he shaft. 62 upon which the 80 
reel is nounted. I?otion is imaried. So this 
take up reel 30 by nes.ns or 8, beit 63 passing 
over a puiley 64 on the sha: 62 and around 8, 
pulley 65 on he shaft, 66 of ile sprocket, 58. 
This shaft 66 and ihe sprocket, 58 receive 
their notion, 2ns of the chain 53 passing 
ai'ot Zad 2, Spirocizei; 38 it 66 &nc. 
around the Si 
The positi upon "which is 30 pe 

printed the images from Cine negative film 4.8, 9 
is Supplied from a reei. 69 Raouinted upon an 
extension 0 as the lower end of the frame 
2. This positive in is led from the 'ee: 
69 in an uroward direction by means of the 
sprociet, 58 around one side of which he 
positive in (; is held in 2ngagement, by 
means of rolier's '2. After eav 
ing the S. (his positive film is 
iOoped as 2.5 G, and passes upwardly over 
the film guide 12 in engagement, with which 
it is held by the pivoted in gate 33. In 
passing upwardly through his film guide 
and gate arrangement, which Supports he 
positive film, it passes the exposure opening 
22 in the iim guide 2 through which it, i.e- 
ceives the projected images from the nega 
{ive filin 4:8. The positive is supported 
and guided through his printing station by 
means of the shoulidered recess 3 in he ?iini 
guide 12 &nd the shoulidered recess '74 in the 
A. -. -- - - - - - • , a . film gate 33. in Sulci. Supportec pCSI&ion, 

3.0C 

0. 

the perforations along one edge of the fir. 
'i are in position to receive the teeth 20 oi: 

- 
8, - feed inen 

E. . 

- --- n- ...: &SC EO3S, C 
positive 

2.88.7ing 
scribed 

ine;), wit, 
into eng 

carried by an extension 'C 
Cicin is impared to he 

are lip ree '' by means of 8, bei, '29 passing 39 
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over a pulley 80 on the shaft 78 and passing 
over a pulley 81 on the shaft 52. 
It will be noted with reference to Figure 1. 

that the film guides and gates. are curved, 
which facilitates the supporting of the film 
strips in position to be engaged and moved 
by the sprocket 19. It will also be observed 
that the radius of the film gates and guides 
is greater than the radius of the sprocket. 
This provides for the engagement of the 
teeth of the sprocket with the film strips only 
at the points necessary for imparting move 
ment to such strips. 
Many of the details incident to an appa 

ratus of this character have been omitted as 
they are well known in the art and form no 
art of this invention. It will also be un 
erstood that many changes may be made 

by way of detail in construction and ar 
rangement of parts herein shown and de 
scribed without departing from the spirit 
and scope of my invention. I do not limit 
myself therefore, to the exact structure 
shown and described other than by the ap 
pended claims. 
I claim: 
1. A printing apparatus comprising a feed 

member consisting of a circular rotary disk 
provided with peripheral teeth acting on a 
negative film at one side and on a positive 
film at the other side, curved film guides 
supporting said films in driving relation to 
said feed member and independently there 
of, the radius of the arc of said film guides 
being greater than that of said feed mem 
ber, a lens between said films adjacent said 
feed member, a light source outside said 
legative film and in alignment with said 
e.S. 

40 2. A printing apparatus comprising a 
feed member consisting of a circular rotary 
disk provided with peripheral teeth acting 
on a negative film at one side and on a posi 
tive film at the other side, curved film guides 

45 supporting said films in driving relation to 
said feed member and independently there 
of, the radius of the arc of said film guides 
being greater than that of said feed member, 
a lens between said films adjacent said feed 

50 member, a light source outside said negative 
film and in alignment with said lens, and 
means for focusing said lens. 

FREEMAN H. OWENS. 


