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10 Claims. 

This invention relates to improvements in data 
reproducing machines and more particularly to 
improvements in film printing or reproducing 
machines wherein data are derived from a master 

5 colored film record and imprinted selectively 
upon one or more detail color film records. 
The reproducing machine forming the subject 

matter of the instant application is intended for 
use with photographic control elements or rec 

l0 ords for statistical and accounting data, which 
control records upon reproduction are adapted 
for controlling the operations of the statistical 
machines in accordance with the data designa 
tions disposed thereon and also in accordance 

15 with the colors of the data designations impart 
ed thereto. Controlling the statistical operations 
of suitable statistical and accounting machines 
forms no part of the present invention, therefore, 
no description of such Operations Will be given 
in the instant application. 
The novel control elements which are used and 

reproduced in the present invention comprise a 
continuous strip of photographic color film, upon 
which are formed a plurality of individual records 
at successively spaced intervals along the film. 
The said individual records comprise groups of 
data designations in the form of discrete and 
differently colored control spots which are dis 
posed in different positions in different columns 
On the records, so as to represent by their rela 
tive positions thereon the numerical control 
values thereof. The photographic control ele 
ments described in the present application are 
claimed in a separate and copending application 
Serial No. 208,086 filed May 14, 1938. 
An object of the present invention resides in 

the provision of means for analyzing a master 
control record, of the type referred to, having 
colored data designations and upon sensing such 

40 data designations to control the reproduction or 
imprinting of the sensed data designations upon 
one or more detail control records. 

Accordingly, provision is made whereby photo 
graphic control records are presented successive 
ly to a single analyzing or sensing station where 
at the records are transilluminated so that the 
differently colored data designations are sensed 
and effective to control or condition Suitably ar 
ranged light responsive means in accordance with 
the color of the sensed designations. The colored 
light rays set up by the control spots or data 
designations are directed to a plurality of photo 
cells by means of light conducting rods, the said 
photocells being provided with different color fill 
ters so that one of them is effective to absorb or 
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(C. 95-45) 
block off the color rays from the associated photo 
cell and thus condition it to render a suitable 
amplifying means operative for control pur 
poses. Now, in the chosen illustration, means are 
provided whereby the operations of differentially 5 
positionable members are controlled in accord 
ance with the values of the data control spots 
and also in accordance with the color of the 
Sensed data control Spots to reproduce upon one 
or more detail color films the colored control 
Spots sensed, or if desired to reproduce the con 
trol Spots in any predetermined and selected col 
ors irrespective of the color of the Sensed control 
spots. Provision is also made whereby the re 
production of the control spots in different and 
Selected colors, irrespective of the color of the 
Sensed Spots, is under the control of a supple 
mental control spot appearing on the master film 
record. 
Therefore, another object of the present in 

vention resides in the provision of means under 
control of the colored data designations disposed 
on the master control elements for effecting re 
production of said colored data designations upon 
One or more detail control elements, or repro 
ducing the designations upon the said detail ele 
ments in different colors than those formed on 
the master elements. 
Another object resides in the provision of 

means, under control of a Supplemental control 
Spot on the master record, for effecting repro 
duction of the data designations upon one or 
more detail records selectively in different colors, 
irrespective of the colors of the sensed control 
Spots representing the data designations on the 
master records. 
Other objects of the invention will be pointed 

out in the following description and claims and ill 
lustrated in the accompanying drawings, which 
disclose, by way of example, the principle of the 
invention and the best mode, which has been 
contemplated, of applying that principle. 
In the drawings: 
Fig. 1 is a fragmentary Section of a portion of 

the machine control element. 
Fig. 2 is a diagrammatic view of the record 

analyzer. 
Fig. 3 is a sectional view of the film feeding 

and analyzing means. 
Fig. 4 is a plan view of the film feeding and 

analyzing means shown in Fig. 3. 
Fig. 5 is a detail view of the film feeding means. 
Fig. 6 is a sectional view of the film reproduc 

ing unit showing the essential elements thereof. ss 
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Fig. 7 is a plan view of the elements shown in 

Fig. 6. 
Fig. 8 is a detail of the indicia slides. 
Fig. 9 is a timing chart of certain of the con 

trol elements. 
Figs. 10a and 10b when taken together form a 

wiring diagram of the control circuits of the ma 
chine. 

Fig. 10c is a wiring diagram of a modified con 
trol circuit of the machine. 
The control records will be described first fol 

lowed thereby by a description of the novel record 
analyzer, then by a description of the different 
control units utilized in one form of reproducing 
machine adapted to be controlled by the con. 
trol record and record analyzer, 

Photographic control records 

Referring now to Fig. 1, the photographic con 
trol element 20 shown therein is a fragmentary 
Section of a continuous strip of photographic 
color film, provided with the usual feed apertures 
24, upon which film are formed a plurality of in 
dividual records a to e comprising groups of data 
designations 22 in the form of discrete and dif 
ferently colored control spots. One type of color 
film which is Suitable for the purposes described 
in the instant application is the “Agfacolor' 
film which comprises a single unitary film struc 
ture consisting of a support upon which is coated 
in thin Superimposed layers a plurality of light 
Sensitive emulsions, each particularly sensitive to 
one of the primary colors. By exposing such a 
film to a colored object, three separate color rec 
ords are recorded simultaneously, each sensitized 
layer recording the image to which it is color 
Sensitive. The color formation is brought about 
by the development of the film. Assume that 
the film 20 has been suitably exposed to record 
the data thereon in color and that the color 
formation of the data as designated is brought 
out by development of the recorded film. 
The Spot representation 2. On each record rep 

resentS Supplemental control data, and the spot 
representations 22 represent amount data. The 
data, represented by the reference character 23 
are shown merely for interpreting the associated 
coded control spots and are not used for con 
trolling machine operations. Assume that the 
data shown in the individual records a and b 
are formed in red color, the data in record c 
in blue, the data in record d in green, and the 
data in record e in black. 
The spot representations 2 and 22 are photo 

graphic machine control spot representations 
and each set of numerical data comprises one or 
more control spots in Such relative position, in 
different columnar areas, upon the film record as 
to represent by their relative position thereon 
the numerical control value thereof. In practice 
and according to the embodiment shown, such 
numerical spot representations are shown on the 
film in index point relation in general conform 
ance with the manner in which index perfora 
tions are disposed on perforated record cards in 
the Hollerith accounting System. That is, the 
differential position of a control Spot representa 
tion delineates the numerical value of a particu 
lar numeral. This will be clear by referring to 
the figure and particularly record a wherein the 
data represented by the designations or control 
spots 22 represent the amount twenty-Seven. 
It is noted that the supplemental control Spot 2 
for each record is formed thereon in the '0' 
index point position of a selected column. The 

2,190,188 
purpose of this supplemental control spot will be 
understood as the description progresses. 

It will be understood that the completed film 
has photographic reproductions thereon at suc 
cessively spaced intervals along the film and that 
the reproductions are in extremely compact 
form, accordingly, a large quantity of statistical 
information can be placed on an extremely small 
controlling record. 
Method of analy2ing color of data designations 
Referring now to Fig. 2 the method of analyz 

ing the colored control spots formed on the film 
will now be explained briefly. Assume that the 
film 20 is advanced in the direction shown by the 
arrow past the sensing Station which is repre 
Sented by an aperture 25 in the opaque member 
26, and that the color of the control spot pre 
Sented to the said Sensing station is red. Light 
rays emanating from a Suitable source 2 are 
directed by the condenser 28 to the aperture 25 
to permeate the section of the film presented to 
the said aperture. The red rays transmitted by 
the control spot are directed to different photo 
cells 29a, 29b and 29c by means of the light con 
ducting means comprising a three-way quartz 
rod member 30. Suitable light ray filters 3 to 
33 are disposed between the individual legs of 
the quartz rod member and the associated photo 
cells. Assume that the filter 3 is a cyan color 
filter designed to pass the different colored rays 
excepting red rays which are absorbed by this 
filter, that the filter 32 is a magenta color filter 
permitting the colored rays, with the exception 
of green, to pass therethrough and that the filter 
33 is a yellow color filter permitting the colored 
rays, with the exception of blue, to pass there 
through. 
NoW, Since the red light rays are directed by 

the individual legs of the quartz member 30 to 
the individual filters 3 f to 33, it is understood 
that the said rays are permitted to pass through 
the magenta and yellow filters to impinge upon 
the associated photocells 29b and 29c, respec 
tively, but are absorbed by the cyan filter so that 
no light rays are transmitted to the associated 
photocell 29.a. Upon presentation of a blue con 
trol spot to the sensing station, it is seen that 
the cyan and magenta filters permit the rays 
to be transmitted to photocells 29a and 29b, re 
spectively, whereas no blue light rays are trans 
mitted by the yellow filter to the photocell 29c, 
and upon sensing a green control spot, light rays 
are transmitted to photocells 29a and 29c but 
not to photocell 29b. In the event that a black 
control Spot is presented to the sensing station, 
no light rays are transmitted to any of the three 
photocells, namely, 29a to 29c. 

Suitable amplifiers 34 are connected to the 
said photocells 29a to 29c (see Fig. 10a) in a 
manner Well known in the art so that it is con 
sidered necessary only to state that when light 
rays are impinging on the photocells the associ 
ated amplifiers are conditioned so that no cur 
rent flows in its output circuit, whereas, when 
no light rays are transmitted to the photocells 
the associated amplifiers are conditioned so that 
current flows in the output circuits thereof as 
long as the light rays impinge thereon. The 
purpose of this arrangement will be understood 
as the description progresses. 

Film feeding and sensing means 
Referring now to Figs. 3, 4 and 5, the photo 

graphic color film 20 is shown disposed on a 
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2,196,166 
a take-up reel 36 and may be advanced by suit 
able driving connections cooperating With shafts 
3 and 38 by means of Suitable film feeding 
sprockets 39 and 40 secured to the said shafts, 
respectively, which sprockets cooperate with the 
film feed apertures 24 in the film. The film is 
fed past the analyzing station comprising the. 
sensing aperture 25 and transilluminated by the 
light rays emanating from the light source 27 and 
directed thereto by the condenser 28. The said 
scanning aperture is arranged to present an open 
ing sufficient to permit the scanning of a single 
transverse row of data or control spots only and 
is provided to extend transversely across the film 
record to any desired extent so as to permit the 
desired sections on the film to be sensed. The 
reference characters 29a, 4a and 42a designated 
in Fig. 4 represent the plurality of rows of photo 
cells which are disposed at the analyzing station 
and controlled by the light rays impinging 
thereon. Each row of photocells, in the present 
illustration, comprises three photocells, for ex 
ample, in Fig. 3, they are designated 29a to 29c. 
It is understood for each columnar area on the 
film, three individual photocells are provided and 
arranged as described. For each row or order 
of photocells a three way light conducting mem 
ber 30 is provided, said member comprises a 
quartz rod member having three conducting legs 
for transmitting the light rays from the sensing 
aperture 25 to the associated photocells. The 
Said quartz members are suitably supported by 
the block 43 and as mentioned the legs thereof 
extend from each photocell to the analyzing sta 
tion where the common legs are positioned adja 
cent to One another along the sensing aperture. 
The Spacing of the common legs of the quartz 
members along the said aperture is so arranged 
that each leg is positioned opposite one of the 
columns of control spots disposed on the film. 
In this manner the light rays directed to the 
Sensing aperture can be conducted to the asso 
ciated photocells to condition the latter for ma 
chine control operations during the sensing 
Operations. 
As mentioned before, individual color filters 3 

to 33 are provided to be interposed between the 
individual legs of the quartz members 30 and 
the associated photocells. In Fig. 3, the color 
filters designated 3 f to 33 are the cyan, magenta 
and yellow color filters referred to hereinabove 
for the purposes set forth. It is understood that 
the three filters are provided for each order and 
interposed between the legs of the quartz men 
bers and associated photocells as shown in Fig. 3. 
The film feeding means and control means 

therefor comprise generally the clutch magnet 44 
and the associated pivoted armature 45 to which 
is Secured a latch lever 46 normally engaging an 
extension 47 of the member 48 secured to shaft 38, 
and the clutch pawl 49 pivotally supported by 
member 48 and normally disengaged from the 
clutch element 50 by means of the said latch lever. 
Upon energization of magnet 44, the latch lever 
46 is caused to release the pawl 49 to engage the 
clutch element 50 which is rotatably mounted on 
shaft 38 and rigidly secured to gear 5 which is 
driven by suitable means such as the drive pulley 
53, secured to gear 52, and the associated driving 
connection 54. It is desired to feed the film With 
an intermittent motion therefore intermittent 
motion driving means is provided and comprises 
member 5 a which is secured to gear 5 and 
member 52a which is secured to gear 52. Thus 
it is seen that whenever the driving connections 

3 
are operated and the magnet 44 energized that 
shaft 38 is rotated and in addition thereto gear 
55, which is secured thereto, to rotate gears 56 
and 57 the latter being secured to shaft 3i, 
thereby rotating said shaft and causing the re 
spective feed sprockets 40 and 39 to feed the film 
to the analyzing station. The control SpotS dis 
posed on the film are then effective to modify the 
light rays emanating from the light source as 
described hereinabove for controlling the condi 
tioning of the associated photocells. 
The continuously rotating shaft 5 also drives 

the main drive shaft 78 of the reproducing unit 
by means of gear 76 which is secured to the latter 
shaft and gear 52 which is secured to shaft 5. 

It should be mentioned that film supply con 
trol contacts 60 (Fig. 5) are provided and adapted 
to be closed by the suitably pivoted lever 6 as 
long as the film is presented to the analyzing 
station; however, when the film supply is ex 
hausted the said lever swings to the left as viewed 
in Fig. 5 to open the contacts 60, the purpose of 
Which will be understood as the description pro 
greSSes. On shaft 37 a cam 63 is provided for 
controlling the contacts C (Fig. 10a) so that the 
Said contacts are closed only at the times the 
indeX point positions are presented to the ana 
lyzing Station as indicated in the timing chart 
in Fig. 9. 

Film reproducing unit 

Referring now to Figs. 6, 7 and 8 the film re 
producing unit is shown to comprise a plurality 
of displaceable bars 55 which are suitably sup 
ported by the combs f56 and 57 so that the bars 
may be raised and lowered by means of the indi 
Vidual levers 58 which are connected to the re 
lated bars 55 by the interconnecting links 59. 
The bars 55 are provided with a plurality of 
ratchet teeth 60 which cooperate with Stopping 
pawls f6. So that the upward movement of the 
bars may be interrupted at various positions to 
present the indicia slides 62 associated there 
With opposite the different apertures 63 provided 
in the mask member 64. The pawls 6 nor 
nally are held in a latched position by latch 
members f65 so as not to engage the teeth pro 
Vided in the said bars, but upon energization of 
the related magnet f 66 the latch member I'e- 
leases the said associated pawl due to its partial 
rotation to the right as viewed in Fig. 6 by means 
of the connecting link 67 and COOperating ex 
tension member 68 of the magnet armature f69, 
thereby causing the associated pawl to interrupt 
the upward movement of the related bar. 
The displacement of the said bars is Controlled 

by the cam member 70 which is secured to the 
shaft ill, and upon rotation thereof the cam 
Causes the cooperating yoke f 72 and the shaft 
73 to which the yoke is fastened to oscillate. 

The levers 8 are pivotally mounted on the shaft 
f73 and are urged against the crossbar 74 by 
Springs. T5, which crossbar is mounted in the 
Oscillated yoke 72. Now, when the crossbar is 
raised, due to the rotation of can 70, the indi 
vidual levers 58 are urged in an upward direc 
tion and cause the connected bar 55 to be raised. 

It is to be noted that the film 2.0 (which here 
inafter will be referred to as the master film) is 
fed past its sensing station by the film feeding 
means described so that the differentially posi 
tioned spots thereon are sensed in a timed rela 
tionship with the upward movement of the bars 
55, that is, for example, when a control spot is 
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ter film, an impulse is initiated at that time which 
is impressed upon the control magnet 66 to cause 
the related pawl 6 to be released and interrupt 
the upward movement of the said bar. The posi 
tion of the interrupted ball is such that its a S 
Sociated indicator slide 62 is positioned opposite 
the aperture 63 in the mask 64 which is indi 
cated '9'. By virtue of the said Spiring connec 
tions, the bal's 55 may be interrupted without 
interfering with the upward movement Of the 
crossbal' i? which has an invariable extent of 
movement controlled by the can 3. 
The positioning of the indicator slides 32 op 

posite the different apertures in the mask deter. 
nines the position of the control Spot which is to 
be formed on the detail photographic film 3 
When the camera Section of the reproducer linit 
is operated. It should be inentioned that ain 
individual bar 55, Slide 32, and set of apertures 
333 are provided for each column of data Sensed 
on the master film. The mask 64 with the sets 
of apertures 33 is illuminated by the light 
Sources T3 and is suitably disposed Within the 
focal range of the lens System SO that upon 
operation thereof by means of link 3, a photo 
graphic record of the indicia Set up appearing 
On the mask 38 is inade. Disregarding for the 
imonent the color values of the Spots, it is evi. 
dent that the record formed on the detail film 
j6 will be a reproduced record of the Sensed 
record of the master film. Assume that the rec 
ord 'a' of the master film 2 (see Fig. 1) is fed 
past the sensing stations and that the differen 
tially timed impulses initiated upon Sensing of 
the control spots 22 are impressed upon the indi 
vidual magnets 66 to interrupt the movement of 
the bars so that the positioned indicator Slides 
: 62 are opposite certain of the apertures 63 to 
form a pattern of control spots on the mask 64 
to conform to the pattern of control spots sensed 
on the said record of the master film. Now, upon 
operation of the lens system the said pattern 
formed on the mask is recorded upon the detail 
film 76 which record upon development and 
printing thereof will have the differentially posi 
tioned control Spots formed thereon in the same 
positions as those of the control Spots on the Said 
record of the master film. In this manner any 
desired number of records may be reproduced 
upon detail films. 

rovision is made whereby the lens System is 
not operated until all the indicator slides 62 
have been positioned in conformance With the 
Sensed control Spots. This means comprises the 
link 78, lever 80 and cam 8?, the latter being 
secured to gear 82, and secured to gear 82 is a 
mutilated gear 83 carrying a Geneva drive disk 
A 84. The said cam 8? and gears 82 and 83 are 
rotatably mounted on a stud 85. Gear 82 is in 
mesh with the gear 86 which is loosely mounted 
on the continuously rotating shaft 8. Secured to 
shaft 8 is a clutch disk 87 which drives the as 
sociated pawl i88 upon release of the pawl. This 
pawl is pivotally mounted on a member 89 which 
in turn is fastened to gear 86. The pawl 88 
and member 89 normally are latched by the 
latch member 90 which is shown as an integral 
part of the armature 9 of magnet 92. Upon 
energization of the said magnet the pawl is re 
leased to engage the clutch disk 87 and be driven 
thereby to rotate the associated gear 86 and in 
turn rotate gears 82 and 83, cam f8 and disk 
84. Rotation of can 8 causes the shutter 

of the lens System 77 to be cocked by means of 
the can follower lever 80 and link 78 and when 
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the lever 80 drops off the high point of the cam 
causes the shutter of the lens to be Operated, ex 
posing the detail film to the indicia set-up on the 
mask. The cam 8: is positioned so that this 
operation occurs near the end of the machine 
cycle. Upon exposure of the detail film it is ad 
vanced sufficiently SO that the next frame is in 
position for recording the following indicia Set 
up formed by the indicia slides. The film ad 
vancement is effected by the gear 83 and disk 
: 34 which, during most of the machine cycle, en 
gages the complementary disk 93, the lattel' disk 
being Secured to gear 94. Upon disengagement 
of tine Geneva disks the effective Sectol Of the 
gear 83 engages gear 9 and rotates the latter 
sufficiently thereby rotating the film feed sprock 
et E 95 which is secured to gear 94 and advanc 
ing tile detail film 26 to present an unrecorded 
Section thereof to the lens System. 

ihe detail film 'S which in the instant appli 
cation is a colol' film Similar to the master film 
described is fed from the Supply reel 96 by the 
feed Spocket 95 to the lens System 77 and 
thence to a take up i'eel i97. Suitably disposed 
contacts 33 are provided and held in a closed 
position by lever 99 as long as the film Supply 
remains unexhausted for purposes to be set forth 
hereinafter. 

It should be mentioned that gear 86 when lo 
tated by shaft i3 also drives the gear 200 Which is 
fixed to shaft is to rotate the can 10 for con 
trolling the positioning of the said bars 55. 
From the description up to this point it is seen 
that the feeding means for the master film, the 
feeding means of the detail film, the operating 
means of the lens system ill, and the operating 
means of the indicia slides 62 are all operated in 
a predetermined timed relationship due to the 
described interconnecting gearing arrangement. 
The mechanism for setting up the color code 

of the indicia slides 62 will now be described, 
Each of the differentially settable indicia slides 
: 62 comprises a tubular member which is divided 
into differently colored sections. In Fig. 8 four 
differently colored sections are indicated by the 
reference characters 62a to 62d and the colors 
selected for the said Sections in the present illus 
tration al'e black, red, blue, and green respective 
ly. The indicia, slides not only are slidably ar 
ranged on the supporting shafts 20? but are also 
keyed thereon and capable of being rotated by 
the said supporting Shafts. 
On the shaft fl a gear 202 is secured, which 

gear is in mesh with gear 203, the latter being 
rotatably mounted on the stud 204. Secured to 
gear 203 is a can 205 provided with a suitable 
cam groove for OScillating the associated fol 
lower yoke 206 about the shaft 207. A yoke 208 
similar to yoke 206 is oscillated by the latter by 
means of the interconnecting links 209. Indi 
vidual arms 20 are provided and at one end are 
Secured to individual tubular shafts 2 ? , which 
shafts are connected to individual levers 22. 
Now, it is Seen that arms 2 to are adapted to 
follow the movements of the yoke 208 since the 
said arms are constantly urged against the yoke 
208 by means of the individual springs 2 3, each 
of which are secured at one end to yoke 206 
and at the other end to arm. 20. In this manner 
the related tubular shafts 2 are rotated to dis 
place the aSSociated levers 22 which in turn 
are effective to displace the racks 214 by means 
of the connecting links 25. The settable racks 
24 are adapted to rotate the settable gears 26 
which in turn are in constant engagement with 
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2,196,166 
the elongated gear 27. The degree of rotation 
imparted to gear 2 is dependent upon the 
movement of the related arm 20. The means 
for controlling the movement of the arms 20 
will presently be described. Upon rotation of 
gear 27, which is secured to shaft 20, the in 
dicia slides are rotated irrespective of their 
vertical position on the shaft 20 to present to 
the apertures in the mask 64 the desired colored 
sections of the tubular member which comprises 
the indicia slide. It is understood that individual 
gears 26 and 27, shafts 20 and slides 62 are 
provided for each column of data sensed on the 
master film and desired to be reproduced on the 
detail films. It is evident that the degree of 
rotation of the indicia slide determines the color 
of the data set up or formed on the mask. This 
degree of rotation is determined by the move 
ment of arm 20, and the extent of the move 
ment of the said arm is controlled by the as 
sociated magnet 28. During the movement of 
the arms 20 in a clockwise direction the related 
magnets 28 are energized by impulses initiated 
at differential times in the cycle, which timed im 
pulses are representative of the different colors. 
When a magnet 28 is energized the pivoted 

stop pawl 29 is caused to engage one of the 
notches 220 formed in the arm 20 thereby in 
terrupting further movement of the said arm, 
and in this manner determining the degree of 
rotation to be imparted to the related indicia 
slide 62. In this manner a color code is set 
up or formed on the mask in accordance with 
the initiated differentially timed impulses which 
are representative of and determine the color 
code to be recorded on the detail films by the 
reproducing unit. 

It is to be noted that the gears 26 are mount 
ed on elongated sleeves 22 supported by the 
shafts 222. At one end of each sleeve provision 
is made whereby a related pivoted selecting lever 
223 can cooperate with the sleeve to position 
the related sleeve and gear 26 in four different 
positions in accordance with the position of le 
ver 223. In this manner the movement of any 
desired rack 2 f4 can be transmitted to the in 
dicia slide in accordance with the setting of the 
associated gear 26. It should also be mentioned 
that suitable cams similar to the one desig 
nated 224 are secured to the shaft 7 to control 
the operations of the associated CC contacts . 
(see Fig. 9). 

Operation of the machine 
Referring now to Figs. 9, 10a and 10b the de 

scription of the operation of the machine will 
be given. Assume that it is desired to repro 
duce on a detail colored film the colored con 
trol spots as they appear on the master film 
and in the same color code. ' Assume that the 
colored photographic films are properly arranged 
in the sensing and reproducing units, that the 
light sources 27 and 79 are energized, and that 
the switches S are closed when the start key 
SK is depressed to close the associated contacts 
225. A circuit is then established from conductor 
226 through contacts 227 of the stop key SK2, 
contacts 225, relay Rd, and magnets 44 and 92 
to conductor 228, energizing said relay and mag 
nets. Closure of contacts Ra sets up a holding 
circuit for the said relay and magnets through 
the normally closed contacts 227 and the con 
tacts 60 and 98 which are closed at this time, 
thus conditioning the machine for continuous 
operations. Energization of the magnet 44 is 
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effective to start the master film feeding means 
into operation thereby advancing the individual 
photographic records past the sensing aperture 
25 SO that sensing and analyzing of the differene 
tially positioned and colored control spots repre 
Senting the data can be effected as described 
hereinabove. Energization of the magnet 92 
starts the operations of the film reproducing 
unit which is effected in timed relationship with 
the sensing operations. The different index point 
positions on each record of the master film are 
presented to the sensing station in synchronism 
with the displacement of the indicia slides 62. 
When the '5' index point position is sensed on 
a record of the master film, the indicia slide 62 
is displaced at this timed interval to be op 
posite the '5' aperture of the mask 64. 
Now assume that the first records sensed on 

the master film 20 have the differentially posi 
tioned control spots formed thereon in red color. 
Upon sensing the differentially positioned red 
control spots the light rays are prevented from 
impinging on the photocells opposite the cyan 
Color filters in each of the columns in which the 
red control spots are sensed. In the present ill 
lustration, it is then understood, that the photo 
cells 29a, 4 ?a, and 42a are not exposed to the 
light rays upon sensing the red control spots. It 
is understood that under these conditions the 
amplifiers 34 associated therewith are ren 
dered conductive to energize the relays AR, 
BR, and CR. 
Due to the closure of contacts AR?, BR, and 

CR differentially timed impulses are initiated 
at the times the said relays are energized and 
impressed upon the related magnets 66 which 
control the positioning of the associated bars 55 
and indicia Slides 62. One of these circuits can 
be traced as follows: conductor 226, contacts Cf, 
contacts AR, conductor 229, magnet 66 to con 
ductor 228, energizing said magnet and causing 
the related stop pawl 6 to engage the associated 
bar 55 and interrupt further displacement there 
of, thus effecting the positioning of the associated 
indicator slide 62 opposite the aperture 63 cor 
responding to the data represented by the sensed 
control spot on the master film. 
Upon closure of contacts AR3, a circuit is 

established from conductor 226 to contacts C, 
AR3, AB3 and coil of relay. R3 to conductor 228, 
energizing said relay and establishing a holding 
circuit therefor through can controlled contacts 
CC (closed during all of sensing portion of cycle) 
and contacts R.2a. The said relay is kept ener 
gized until near the end of the machine cycle, 
that is until contacts CC are opened (see Fig. 9). 
Relays R7 and R. are energized and maintained 
energized exactly in the same manner as described 
for relay R3. 

It is noted that relays R2, R6 and R O repre 
sent the color black for the respective columns, 
relays R3, RT and Rif represent red, relays R4, 
R8, and R2 represent blue, and relays R5, R9, 
R3 represent green, that is, upon sensing these 
colored spots in the individual columns of the 
master film the said relays associated with those 
columns are energized accordingly. Now, closure 
of the contacts R3b, R1b and Rifb partially com 
plete or condition for energization the circuits 
extending to the control magnets 28. The mag 
nets 218 are energized at differential times in 
accordance with the closure of the can con 
trolled contacts CC2, CC3, CC4 and CC5. When 
ever these contacts are connected in a conditioned 
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closure, initiate differentially timed impulses 
which are indicative of certain colors, for example, 
the timed impulses initiated by contacts CC2 
represent black, those impulses initiated by con 
tacts CC3 represent red, impulses initiated by 
contacts CC4 represent blue, and those initiated 
by contacts CC5 represent green. 
The configuration of cam 205 (Figs. 6 and 7) 

is such that the arms 2fO are displaced during 
the portion of the machine cycle when contacts 
CC2 to CC5 are closed and in Synchronism with 
the operation of these contacts, that is, for ex 
ample when contacts CC3 are closed, the arms 
2O are positioned so that the indicia slides are 
rotated Sufficiently to present the red colored 
Section of the tubular member opposite the 
apertures of the mask. 

It is now understood that upon closure of the 
CC3 contacts the partially completed circuits just 
referred to are now completed as the positioned 
indicia, Slides are conditioned to present the red 
Sections thereof to the apertures in the mask. 
Magnets 28 are then energized to render the Stop 
pawls 29 effective to hold the arms 20 in the 
position so that the indicia slides represent the 
color red until a recording of the data pattern 
formed on the mask is made. The circuits for 
effecting energization of the magnets 28 are as 
follows: conductor 226, contacts CC3, conductors 
230, contacts R3b, Rib and R, f b, conductors 23 
and magnets 28 to conductor 228. 
Now it is seen that the indicia slides are dif 

ferentially positioned in accordance with the data, 
sensed on the master film and the Said slide are 
also conditioned so as to conform in color to the 
colored control Spots Sensed on the master film. 
The colored pattern formed on the mask 64 cor 
responds to the pattern of colored control SpotS 
sensed on the master film. A recording of this 
pattern is now made and occurs shortly before 
the end of the machine cycle when the cam 8 
(Fig. 6) is effective to operate the lens System 
77, thus, recording the colored pattern upon the 

unrecorded frame of the color detail film T6. 
As described herein above immediately after re 
cording of the data set-up is effected, the film 

6 is advanced by means of the Geneva drive 
(gear 83, disks 84 and 93) to present an un 
recorded section of the color film to the lens 
System. Contacts CC are then opened near the 
end of the machine cycle to effect deemergization 
of those energized relays of the group R2 to R?.3 
thus permitting the arms 20 and indicia slides 
62 to be restored to the normal position. The 

restoring of the displaced parts to normal posi 
tion is effected during the last four points of 
the machine cycle as indicated on the timing 
chart. The configuration of the bars 55 are such 
that the top portions thereof are adapted to 
restore the latch levers 65 and pawls 6 to nor 
mal positions. 
In the description just set forth reproduction 

of the exact color pattern was considered only, 
however from the description set forth it is under 
stood now that the color pattern reproduced. On 
the detail film need not correspond to the 
color pattern or code of the master if So desired. 
One method of selectively altering the color pat 
tern recorded on the detail film is by Selectively 
setting the levers 223 so that the associated gears 
26 engage different racks 24, thus it is seen 
that the color of the spot recorded in each column 
of the detail film can be selectively controlled. 
Another method of selectively controlling the 
color pattern recorded is by transposing 
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the plug connections from the cam controlled 
contacts CC2-CC5 to the contacts R2b-R3b. 

Still another method of selectively controlling 
the color pattern recorded on the detail film is 
by controlling the color selections automatically 
under control of a supplemental colored con 
trol spot which is shown and indicated by the 
reference character 2 in Fig. 1. ASSune, for 
example, that this supplemental Spot is in the 
'0' index point position whenever it appears on 
the individual records and for the moment as 
sume that its color is the same as the color of 
the amount data control spots 22. 
Referring now to Fig. 10c and assuming that 

the machine is conditioned for continuous opera 
tion as described hereinabove, and that the color 
of the control spots (supplemental and amount 
data control spots) in each frame or record of 
the master film are all similar, that the color of 
the spots on the records, which are sensed at this 
time, are formed in red color, and that it is de 
sired to reproduce only the amount data on the 
detail film. 
Upon sensing the red control spots at the differ 

ential times the AR, BR, and CR relays are ener 
gized similarly as described hereinbefore. 

Closure of the contacts BR and CR, effect 
energization of the control magnets 66 to posi 
tion the indicia slides 62 to correspond to the 
differential positioning of the control Spots rep 
resenting the amount data on the master film. 

Closure of the contacts AR3 at the '0' index 
point position causes relay R3 to be energized and 
maintained energized through its contactS R3a. 
similarly as described hereinabove. 
also established from conductor 226 to contacts 
C, AR3, AB3, conductor 235, contacts CC, coil 
of relay Rf4 and conductor 228 energizing said 
relay to establish a holding circuit therefor. The 
said holding circuit which extends through con 
tacts R. 4a and CC6 is maintained until near the 
end of the machine cycle (see Fig. 9). Energiza 
tion of relay R4 causes the 'C' contacts to be 
closed and 'b' contacts to be opened. Now it is 
seen When the CC2-CC5 contacts are closed. Se 
quentially that a circuit is established from con 
ductor 226, contacts CC4, conductor 236, contact 
“c', conductor 237, contacts R3b to magnet 28 
and conductor 228. The timed impulse impressed 
upon the said magnet represents blue, that is 
magnet 28 is energized to interrupt the related 
arm 2 O so that its rack 2 f4 is displaced Suffl 
ciently to position all those indicator slides which 
are connected to the rack by the gears 26. The 
color pattern now set up or formed on the mask 
is one in blue instead of red as on the record of 
the master fin. 
When no supplemental control spots are sensed 

on the records on the master film, or if the said 
supplemental spots are formed in Colors other 
than red, relay Rf4 is not energized, therefore 
the 'b' contacts of relay R4 remain closed and 
the original color record on the master film is 
reproduced on the detail film just as described 
herein above. Of course it is obvious that the red 
supplemental control spot can be formed on other 
records wherein the data control spots are formed 
in black, blue, or green colors. The wiring dia 
gram in Oc is arranged that the red amount data 
spots are changed to blue whenever a red Supple 
mental control spot is sensed, blue amount data 
spots to red, black amount data spots to green, 
and green amount data spots to black. It is not 
intended to be limited to the specific example 
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spots on detail films in colors other than those in 
Which the amount data are formed on the master 
film. From this description it is seen that many 
plugging arrangements for the interconnecting 
Conductors can be made so that many additional 
color code combinations can be formed. For ex 
ample by duplicating the control elements de 
scribed in Fig. 10c the colors of predetermined 
columns on the records can be selectively altered 
with respect to each other. In fact each control 
spot in the different columns can be of varying 
colors rather than all be formed in the same 
color as assumed in these illustrations. Auto 
matic controlling from the colors of the spots in 
any column can then be effected exactly as just 
described to alter its color when recorded on the 
detail film. It is also obvious that more than one 
detail film can be produced at one time, by pro 
viding a plurality of the reproducing units de 
scribed and connecting the control magnets in 
multiple in the circuits described, a plurality of 
detail films can be reproduced at one and the 
same time. 
While there has been shown and described and 

pointed out the fundamental novel features of 

it will be understood that various omissions and 
substitutions and changes in the form and details 
of the device illustrated and in its operation may 
be made by those skilled in the art without de 
parting from the Spirit of the invention. It is 
the intention, therefore, to be limited only as in 
dicated by the scope of the following claims. 
What is claimed is: 
1. A data reproducing machine of the char 

acter described controlled by individual records 
having data designations disposed thereon which 
are formed in different colors On the different 
records comprising means for sensing the colored 
data designations, said designations on each rec 
ord being disposed at different positions on the 
record to denote the different values of the data, 
means included in the sensing means for analyz 
ing the colors of the different designations, and 
recording means for reproducing in color the 
data designations, said recording means compris 
ing differentially settable members, each member 
having a plurality of different colored sections 
formed thereon, means under control of the Sens 
ing means for controlling the differential settings 
of the said members, additional means under 
control of the sensing means for controlling the 
settings of the said differently colored sections 
of the members to conform to the color of the 
Sensed and analyzed data designations, and 
means for recording photographically in color the 
colored pattern formed by the settable members. 

2. The invention Set forth in claim 1 in which 
means are provided for rendering the said addi 
tional means effective for controlling the setting 
of the said differently colored sections of the 
members only after the said differential setting 
of the members has been effected. 

3. A data reproducing machine of the char 
acter described comprising means for feeding 
individual records having data designations dis 
posed thereon which are formed in different col 
ors on the different records, said data designa 
tions on each record comprising colored control 
spots which are disposed at different positions on 
the record to denote the different values of the 
data, means for sensing at differential times the 
differentially positioned colored control spots in 
cluding means for analyzing the colors of the 
sensed control spots, and recording means for 
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reproducing in color the data designations, said 
recording means comprising settable indicating 
members, each member having a plurality of 
different colored sections formed thereon, means 
for displacing the members in a timed relation 
ship with the sensing of the differentially dis 
posed control spots on the records, means under 
control of the sensing means for interrupting 
further displacement of the said members upon 
sensing of the related control spots, additional 
means under control of the sensing means for 
controlling the setting of the said differently 
colored sections of the members to conform to 
the color of the sensed and analyzed control 
Spots, and means for recording photographically 
in color the colored pattern formed by the said 
interrupted members. 

4. A data reproducing machine of the char 
acter described comprising means for feeding 
individual records bearing data designations 
which are formed in different colors on the 
different records, said designations on each rec 
ord comprising colored control spots which are 
disposed at different positions on the record to 
denote the different values of the data, means . 
for sensing the differently positioned and col 
ored control Spots comprising a source of light 
rays and light responsive means conditioned by 
the light rays modified by the said control spots, 
additional means included in the sensing means : 
for analyzing the colors of the sensed control 
spots for controlling the conditioning of the light 
responsive means, and recording means for re 
producing in color the data designations, said 
recording means comprising an opaque mask 
having individual apertures disposed along a ver 
tical line, settable indicating members disposed 
on one side of the mask, each member having a 
plurality of different colored sections formed 
thereon, means under control of the conditioned 
light responsive means for controlling the differ 
ential setting of the said members with respect to 
said apertures, additional means under control 
of the said conditioned light responsive means 
for controlling the setting of the said differently 
colored sections of the members to present cer 
tain of the colored sections of the apertures, and 
means disposed on the other side of the mask for 
recording photographically in color the colored 
pattern formed on the mask by the settable mem 
bers. 

5. A data reproducing machine of the char 
acter described controlled by individual records 
bearing data designations which are formed in 
different colors on the different records, said 
designations on each record being disposed at 
different positions thereon to denote the different 
values of the data, means for sensing the colored 
data designations disposed on the individual rec 
ords, means under control of the sensing means 
for initiating differentially timed impulses to 
represent the data formed at the different posi 
tions on the records, means included in the 
sensing means for analyzing the colors of the 
different designations, and means under control 
of the last mentioned means for initiating addi 
tional timed impulses for representing the dif 
ferent colors sensed, and recording means for 
reproducing in color the data designations, said 
recording means comprising differentially setta 
ble members, each member having a plurality of 
different colored sections formed thereon, means 
controlled by the said differentially timed im 
pulses for controlling the differential setting of 
the said members, additional means controlled 75 
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by the said additional timed impulses for con 
trolling the setting of the said differently col 
ored sections of the members, and means for 
recording photographically, in color the colored 
pattern formed by the settable members. 

6. In a data reproducing machine of the char 
acter described controlled by a photographic con 
trol element having a plurality of individual rec 
ords bearing data designations, said designations 
comprising Colored control Spots which are dif 
ferentially positioned in various columns to rep 
resent by their relative positions therein the dif 
ferent values of the data, means for sensing the 
Said control Spots comprising individual light 
Source means and light responsive means for each 
column to be sensed, means included in the sens 
ing means for conditioning the related light 
responsive means in accordance with the color 
of the sensed control spots upon sensing of the 
control spots, and recording means for repro 
ducing in color the sensed data designations, said 
recording means comprising individual settable 
members, one for each column sensed, each mem 
ber having a plurality of different colored sections 
formed thereon, means under control of the con 
ditioned light responsive means for controlling 
the differential settings of the said members in 
accordance with the data values sensed in the 
Corresponding columns, additional means under 
control of the conditioned light responsive means 
for controlling the settings of the said differently 
Colored sections of the members, and means for 
recording photographically in color the colored 
pattern formed by the settable members. 

7. In a data reproducing machine of the char 
acter described controlled by a photographic con 
trol element having a plurality of individual 
records bearing data designations, said designa 
tions comprising colored control spots which are 
differentially positioned in various columns to 
represent by their relative positions therein the 
different values of the data, means for sensing 
the Said control spots at differential times com 
prising individual light source means and a plu 
rality of light responsive means for each column 
to be sensed, means included in the sensing means 
for conditioning selectively certain of the light 
responsive means in accordance with the colors 
of the Sensed control spots, means under control 
Of the Sensing means for initiating differentially 
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timed impulses at such times when the said light 
responsive means are conditioned upon sensing 
the said Spots, additional means under control of 
the sensing means for initiating additional timed 
impulses representing the analyzed colors of the 
Sensed control spots, and recording means for 
reproducing in color the sensed data designa 
tions, Said recording means comprising individual 
Settable members, one for each column sensed, 
each member having a plurality of different col 
ored Sections formed thereon, means controlled 
by the said differentially timed impulses for con 
trolling the settings of the said settable members, 
means controlled by the Said additional timed 
impulses for controlling the settings of the differ 
ently colored Sections of the said members, and 
means for recording photographically in color the 
colored pattern formed by the settable members. 

8. The invention set forth in claim 7 having 
further means controlled by the said additional 
timed impulses for controlling the settings of the 
Said colored sections of the members to indicate 
the data designations in colors different from the 
colors of the Sensed control spots. 

9. In a data reproducing machine of the char 
tecter described controlled by individual records 
having data designations disposed thereon which 
are formed in different colors on the different 
records, said designations on each record being 
disposed at different positions thereon to denote 
the different values of the data, certain of the 
said records being provided with Supplemental 
colored designations, means for sensing the col 
ored data and Supplemental designations includ 
ing means for determining the colors of the 
sensed designations, data reproducing means un 
der the control of the sensing means comprising 
means for reproducing on individual records in 
color the sensed data designations, and means 
under control of the sensed supplemental desig 
nation for determining the colors in which the re 
produced data designations are to be formed 
irrespective of the colors of the sensed data des 
ignations. 

10. The invention set forth in claim 9 having 
further means for rendering the said last men 
tioned means effective only when the Sensed Sup 
plemental designations are formed in Selected 
predetermined colors. 

JAMES W. BRYCE. 
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