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17 Claims.

This invention relates to a data reproducing
machine and more particularly to a machine
capable of reproducing coded data representa-
tions from one type of data carrying medium
to another and different type of data carrying
medium.

The data carrymz mediums may be of the
types or forms suitably adapted for the auto-

- matic control of well-known types of machines,
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such as statical machines, typewriting machines,
- provision of common control driving means and

or the like. . For example, in mechanized ac-
counting systems, employing various types: of
known statistical machines, record cards, having
data representations disposed thereon, are used
for controlling the operations of the machines
used in such systems; when utilizing the well-
known Hollerith type of statistical card, the data
representations usually are in the forms of per-
forations, which are formed at different colum-
nar index point positions. The codes employed
may be of different types, such as the combina-
tional perforation code system, or single per-
foration code system.

It has been suggested to employ dln'erent types
of control records other than the perforated
record cards, for controlling the machines re-
ferred to, for example, one type suggested, be-
ing a record medium having a layer of light sen-
sitive emulsion  disposed . thereon which, when
exposed to suitable recording mechanisms, and
properly conditioned, is adapted to bear the
data representations in the form of imperforate
control spots disposed in various code positions
thereon. These control spots, or index points,
may then serve as light modifying or modulat-
ing areas for controlling the statistical or other
operations of the machines.

It has been found that, when 1t is desired
to employ such machines controlled by different
types of control records, provision must be made,
whereby the data representations carried by one
type of records can be reproduced and formed
on the other type of records, or vice versa. To
simplify the description of the present invention,
the illustration and disclosure thereof, will be
limited to suitable mechanism which may be

 -conditioned, whereby the data representations, in

50

a2

the form of coded perforations on a record con-
trol card, can be reproduced on a photographic
control record in the form of differentially posi-
tioned control spots, or vice versa.

Therefore, one. of the objects of the present

invention resides in the provision of suitable
- mechanism which can be conditioned, whereby

the data representations disposed on one type
of record medium are sensed and reproduced on
a different type of record medium in accord-
ance with the condition of the mechanism. Suit-
able control elements are provided in this mech-

anism, which elements can be conditioned so that

(CL 184—115)

the data representations on the record cards
are sensed and reproduced- as control spots on
the photographic control records, or, so that
the data representations in the form of control
spots on the photographic control records are
sensed and reproduced as suitable index points
on the record cards, and for illustrative purposes
shown as perforations disposed in differential
index point positions on the record cards.
‘Another object of the present invention is the

circuits, which are called into action irrespective
of the conditioning of the machine, whereby the
data is sensed on the individual record cards

- and reproduced on the light sensitive record

medium, or if the data is sensed on the light
sensitive medium, reproduced on the individual

- record cards.

Another object of the present invention resides
in the provision of electrical sensing means and
electromagneticaily controlled perforating means
for the record card, and sensing means compris-
ing light rays and light responsive means, and
photographically recording means for the film
record, and means to convert the electrical values
into light values, or vice versa.

Another object resides in the provision of
manually positionable means for storing data
which may be recorded on the mediums at the
same time, and in addition to, the data sensed
and reproduced. :

Other objects of the invention will be pointed
out in the following description and claims and
illustrated 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 sectional elevation view of the ma-
chine showing the feeding, sensing and reproduc-
ing devices.

Fig. 1a is ar enlarged detail view of contacts
54 and card lever 58.

Pig. 1b is a detall perspective view of the card
lever {1l and its associated contacts.

Fig. 1c 1s an enlarged detall view of card lever
118 and its associated contacts.

Fig. 2 13 a rear elevation view of the machine
showing the driving and assoclated gearing
mechanism.

Fig. 2a is an enlarged detail view showing the
cam controlled contacts P.

Pig. 3 is an end elevation view of the mecha-
nism shown in Fig. 2.

Fig. 4 is a plan view of the drivlng and ass0-

‘cilated. gearing mechanism,

Pig. 5 Is a sectional view along the lines §—§
of Flg. 4.

l"lg 6 is a plan view of the gearing shown in
Fig. §
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2
Pg. 7 a.nd 8 are detail views of several types

- of data carrying mediums.

10

15

Fig. 9 i3 a detail view of the card stacker drum.

Pig. 10 represents a timing chart of several
elements of the machine,

Fig. 11a taken alternately with Figs. 11b and
1lc as directed hereinbelow form several wir-
ing diagrams of the machine,.

General description
Briefly and broadly, the instant application

discloses, by way. of illustration, record card sens-

ing and recording means, photographic film
sensing and recording means, and assoctated con-
trol elements, all of which when sultably con-
ditioned render the device effective, (1) for

sensing the data representations, in the form of-

perforations on:the record card, and thereafter

- controlling the film recording means, at differ-
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80

ential times, thereby reproducing the sensed data
representations on the photographic film, in the
form of discrete control spots, in different index
point positions, (2) for sensing the differentially
positioned control spots on - the photographic
film ‘to control the record card perforating, or
recording means, at differential times, thus re-
producing . the -data. representations sensed on

the record cards in the form of differentially dis- .

placed perforations or the lke.
Manually settable devices are also provided
which: have positionable elements to represent

any ‘desired data, and are effective ‘to control .

the selected record medium recording means to
effect recording of the data, upon the selected
record medium, corresponding to the data set up
in the said devices, in addition to the recording

of the data corresponding to the data sensed

on the related control record medium.
Referring now-to Fig. 1, the data reproducing

mechanism, or-device, is shown to comprise a -

record card magazine, or supply hopper M, from
which the cards are fed singly by the card feed-
ing means, comprising in part, the card picker

47 and 48 and actuating arm &8 therefor, to the -

feed rollers 80 to 83, past the card sensing sta-
tion including the brushes 118, to the card drum
120, feed rollers 122 and 123, and card stacking

- magazine or hopper N, Interposed between feed
. rollers: 80, 8! and 82, 83 is shown one suitable

type of card recording means, for exampvle, the

‘punch plungers 85 and control magnets 66 there- :

for.

‘The photographlc ﬁlm 180 is fed, by means of
the driving sprockets 218, from a supply reel 200
past--a sultable’ sensing and. recording station,
comprising the individual light sources (15, asso-~

~ciated light conducting quartz rods 171 and 182,

65

and suitable light responsive means, such as pho-

- tocells 183, to a. sulta,bly dxsposed take-up reel

201.

_Suitable control and conditioning means are
provided so that the control units: referred to
can be conditioned whereby the cards are fed,
singly, from the supply magazine to the card
sensing station. At the said card sensing sta-

- tion,. the “perforations on the record cards are

70

sensed, at differential times, for controlling the
energization of the corresponding individual light
sources, at the sald differential times, for effecting

.the recording of the control spots on the photo-

- graphic film.  The mentioned control units can

75

also be. conditioned so that the control spots on:

the photographic fiim are sensed, at differential

-times for controlling the operation of the asso-

ciated photocells, which photocells, in turn, are

2,224,761

effective to control the card perforéting control
magnets, thereby effecting perforation of the rec-
ord cards in accordance with the data sensed.

By referring to Figs. 7 and 8, facsimiles of por- -

tions of the perforated record cards and record-
ed photographic fiim ‘are shown. In Fig. 7, the
reference character 53 represents the differen-
tially disposed perforations on the record card 52,

- whereas in Pig. 8, the reference character (8
represents _the differentially disposed ‘control
spots, or light modifying areas, on-the control

film record 180.
o Record card feeding means

Referrlng now to Flgs. 1 to 4, it will be shown,
how the card feed magnets 20 control: the op-
eration of the record card feeding means.: A
motor 21 (Fig. 11a), suitably mounted in the ma-

chine, is effective to rotate the shatt 24, by means

of the interconnecting belt 22, pulley 23 pawl 2%
secured to said pulley, and ratchet 26 which is
secured to shaft 24, and engaged by the pawl 25.
In this manner, the shaft 24 is rotated continu-
ously as long as the motor is operated.. Gear 21,
attached to ‘the shaft 24, is efféctive to drive
gears 28 and, 28 by means of the interconnecting
gears: 30 and 31, both of which are affixed se-
curely to shaft 32.  Gear 29 is secured to shaft
33, thus it is seen, that.shafts. 82 and :33 are
arranged to be rotated continuously, similarly as

.'shaft 24, as long as the motor is operated: A

single tooth ratchet 35 is secured: to. gear 28,
both gear and.ratchet being rotatably mounted

- on the: supporting shaft 34, and to which shaft

an arm 38 is attached. A spring actuated dog
3T is pivotally mounted on the arm- 36, and.ar-
ranged to be held out of engagement with the
ratchet 35 by the armature 38, which ‘armature
is associated with, and controlled by, the mag-
nets :20.
understood, that upon energization of the mag-
net 20, the assoclated armature 38 is displaced
sufficiently out of the path of dog 3T and arm
36, to release these elements, and permit the
dog 31 to engage the single ‘tooth of ratchet 35,
thus effecting rotation of the shaft 34, by means
of the ratchet and associated gearing. ‘Shaft 34
is rotated, as long as the magnet 20' remains
energized, and in turn,: effects rotation of gear

-89 attached thereto, gear 40 and shatt 4 ‘to

which the last mentioned gear is secured.
Complementary cams 42 and 43 (see Fig. 5)
are mounted on shaft 34, and are arranged to
displace - the two :armed lever 44 on shaft 45
thereby rocking shaft ‘45 and the sector arms
46 (Fig. 1) attached thereto. "The sald’ sector
arms are provided with gear teeth which mesh
with racks on the card picker slides 47. “ A knife
edge 48, attached to:the slides, {s adapted to
engage the bottom card .in the supply maga-
zine, or hopper M, and displace the card to the
right (Fig. 1), when the picker slide is recipro-

. -cated by the cams 42 and 43 on shaft 34. :The

ratio of the described gearing is such that gear
28 rotates one revolution for each card cycle.
Associated with the card hopper M are the con-
tacts 54 (Fig. la) controlled by the lever. 55,
which contacts are adapted- to .remaln ‘closed,

as long as cards are provided in the supply hop-

per, and upon exhaustion thereof, the said lever

is permitted to swing in a clockwise directlon tok

open the said contacts.
Upon - deenergization of the magnet 10 the
spring-urged ‘armature 38 is positioned m the

path of dog 37 and arm 38, so that disengage-

From the description thus' far, it is-
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ment:of dog 37 and ratchet 35 is effected. A

locking lever 49 is provided to maintain arm

38 in a predetermined position, thus locking the

shafts 34 and 4! in the normal “D” or home po-
8 sition (see Pig. 10). o

It should be mentioned that cam elements 50
are provided on the shaft 41 (Figs. 2, 2a, and 4)
to control the associated cam controlled contacts
P—1 to P—5; and, that shaft 33 carries cam
elements 5( to control the associated cam con-
trolled contacts C—I to C—4. Upon shaft 33
(see Fig. 4) a suitable cam 66 (see Fig. 11b)
is mounted, which cam is adapted to operate the
assoclated contacts 57, at different times, during
the machine cycle (see Fig. 10), and in addition
thereto, the brush §8 of a well-known type of
impulse emitter 89 (see Fig. 11b) is secured to
the said shaft, so that the individual! conduct-
ing segments 60 are connected to the common
conductor 81, at different times, during the ma-
chine cycle, by means of the rotated brush, the
purpose of which will be described later.

It has now been shown, how the record cards
B2 are fed singly from the supply hopper M, by
means of the card picker mechanism, whenever
the control magnet 20 is energized. For further
detailed description of the card feeding mecha-
nism reference may be made to U. S. Reissue
Patent #21,133 dated June 27, 1939, wherein ele-
ments similar to those just described are shown
in detail. The individual record cards are now
displaced and fed to the first set of feed rolls
80 and 81, which in turn, feed the cards past
the card recording or perforating station. It
will be shown, that the individual cards are po-
sitioned intermittently, by the feed rollers, not

-ly past the card recording station, but also
p.  the card sensing station. This mechanism
will sow be described in conjunction with the
40 card . ~cording or perforating means.

Record card recording means

Referring now to Fig. 1, the card recording
itation is shown to comprise recording means,
45 1llustrated in the form of record card perforating
plungers 65, the operation of which are selec-
tively controlled by the magnets 68. The said
magnets, upon energization, select the associated
plungers so that, during the operation of the op-
50 erating bar 67, the bar depresses or operates all
the selected plungers, and thereby effects per-
foration of the record card. This opeation is ex-
plained in detail, in the patent referred to here-
inabove, and therefore the following brief de-
55 scription thereof is deemed sufficient. It is well
known, that an individual plunger 63 and con-
trolling magnet 66 are provided for each col-
umnar area of the card, and that all the se-
lected plungers are operated or depressed for all
60 columnar areas simultaneously. It will be ex-
plained shortly, how the different index point
positions of the cards are fed, intermittently, to
the punching’ station, and that the perforating
thereof is effected while the cards are stationary
65 thereat. ) L s ‘
The said plungers are shown provided with in-
" dividual - spring-urged pivoted intérposer pawls
68, which are connected to the armatures 69 of
the magnets, by call wires 10, so that, upon ener-
70 gization of a magnet, the connecting call wire is
effective to swing the pawl 68 to the right, as
viewed in PFig. 1, positioning the sald pawl in
the path of the operating bar §1. Upon depres-

10

18

sion of the said bar, which is adapted to co-
78 operate with the notch ¢8a in the pawl, the re-

3

lated pawl is caused to be depressed to perforate
the record card accordingly, and is then quickly
withdrawn therefrom to permit feeding of the
card to the next index point position.

' 'The operating bar 67 is supported by a control
bail Tt which is suitably pivoted on studs 72.
The control bail is attached to arm 13, by means
of an adjustable turnbuckle connection 14, said
arm 13 being secured to shaft 1§ which is also
provided with an arm 718. An eccentric 17T is
suitably disposed and formed on the shaft 24,
which eccentric is encircled by an arm 18, the
upper end of which is pivotally connected to the
said arm T6.

It is now seen that, since the eccentric 11 is
positioned on the constantly rotating shaft 24,
shaft 15 and arm 713 are rocked to depress, at
periodic intervals, the bail Tl and bar 67.. As
the said bail and bar are reciprocated, any of
the pawls may be positioned by the call wires so
as to effect engagement of the pawls and bar.
Then, the connected pawls and plungers are de-
pressed to perforate the -card, and thereafter
withdrawn immediately therefrom to permit the
feed'ng of the card. Referring to Fig. 7, a fac-
simile of a portion of a perforated record card 52
is shown, the index point positions for several
columnar areas are shown to be provided with
perforations §3, at different positions in the col-
umnar areas, to represent different data repre-
sentations.

The feeding of the cards to, and from, the
punching station iIs effected by the feed rollers
80, 81, 82 and 83. The cards are fed, intermit-
tently, by rollers 80 and 81, between a stipper
plate 84 and die plate 85, through which plates
the plungers are adapted to be positioned.

The mechanism for operating the said feed
rollers is as follows—referring now to Figs. 5
and 6, it is seen, that the continuously rotated
gear 2T (also see Fig. 2) is provided with a
Geneva roller 86 and segment 871, which co-
operate with a Geneva disc 88 fixed on shaft 89.
The Geneva disc is provided with seven radial
slots, so that one revolution of gear 21 will rotate
the shaft 89 one-seventh of a revolution, which
partial revolution corresponds to a movement
of one cycle point of the record card. Shaft 89
rotates continuously, with an intermittent mo-
tion, as long as the motor 21 is operated. Ro-
tatably mounted on the shaft 89 is a gear 90,
which has affixed thereto a single tooth ratchet
91, and secured to the shaft 89 is an arm 92, upon
which a spring-urged dog 93 is pivoted. The
spring-urged dog normally tends to engage the
ratchet 91, however, disengagement of the dog
and ratchet is effected by the lever 94 and at-
tached roller 85, which roller as shown in Fig. 5,
engages the tail of the dog to position it, so as to
prevent engagement thereof with the ratchet.
When the said lever and roller are positioned
to the right, as viewed in Fig. 5, and out of
the path of the dog, the dog and ratchet are
permitted to be engaged, thereby effecting ro-
tation of gear 90 which is arranged to drive gears
96 and 97, which gears are fixed to shafts 98
and 99, respectively. Suitably disposed on shafts
98 and 99 (see Pigs. 1 and 2) are gears (00 and
101, arranged to engage gears. 102.and 103, which
are pinned to shafts 104 and 105, respectively.
Shafts 88 and 104 carry the first pair of feed
rollers 80 and 81, respectively, whereas, the sec-
ond pair of rollers§ 82 and 83 are carried by
shafts 99 and 105, respectively.. ‘

1t is evident now, that whenever the lever 94
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is displaced out of the path of dog 93, engage-
. ment of the dog and ratchet 91 is effected to
~drive the feed rollers 80 to 83, intermittently, by
means of the described gearing. As mentioned
& hereinabove, the gear ratio is such, that for each
movement of shaft 89, the feed rollers are ro-
tated to an extent sufficient to displace the card
ofie cycle point which displacement is equivalent
to the distance between index point positions
10 on the record card. The lever 84 is displaced,
50 a5 -to release the dog 83, by the complementary
cams 108 and 107 positioned on shaft 34, which
chms are engaged by the rollers 108 and 108 car-
ried by the horizontal portion of lever 8. It is
15 remembered, that the. rotation of shaft 34 is
cdntrolled by the magnet 20, and that, when-
ever this magnet is energized, shaft 34 is ro-
tated continuously by the shaft 24 and associ-
ated gearing, described hereinabove. The cams
20 108 and 107 are designed, so0 that, if the magnet
20 1s not energized and the shaft 34 is not ro-
tated, lever 84 is positioned in the path of the
dog 83, thereby preventing the dog from engag-
" ing:the driving ratchet 81, However, should the
28 sald magnet be energized, cams 106 and 187 are
turned, ‘lever 84 displaced, permitting engige-
ment of the sald dog and ratchet, and- estab-
lishing a driving connection between the inter-
m'ttently driven shaft 89 and gear 88 for effecting
30 intermittent movement of the card feed rollers
80 to 83.

Adjacent to rollers 88 and 8! is suitably dis-
posed a control lever I, which lever 15 effective
to close a pair of assoclated contacts (18 (Fgs.

35 1a, 1b, and 11a) as long as cards are fed suc-
céssively to, and from, the rollers 80 and 8,
however, when cards are not fed successively
thereto, the said contacts are opened.

Record card sensing means

Referring now.to M. 1, the record cards are
fed from the recording station to the sensing sta-
tion, by the rollers 82 and 83, through the guide
Dlates (18, and past the sultably mounted sens-

43 ing brushes {18 (also see Fig. 11b) cooperating
with the conducting roller (171, It s understood
that the index point positions of the intermit-
tently fed cards are positioned properly at the
sensing station, so that, whenever perforations

5o are present in the cards at particular index point
positions, the corresponding sensing brushes are
adapted to extend therethrough and engage the
conducting roller, thereby completing the circuits
associated with said brushes and roller. The

88 controlling circuits thus established wil’ be de-
scribed later herein. A facsimile of & portion of
a suitable perforated record card 52 is shown in
Fig. 7 provided with the differentially positioned
perforations §3. :

60 It should be mentioned, that at the sensing sta-
tion a suitable and well known type of card lever
118 (see Fig. 1c) is provided for controlling the

" associated card lever contacts 119. Whenever &
card is fed to, and present at, the sensing sta-

838 tion, the sald card lever is operated, by the cards,
to close the card lever contacts, a.d whenever no
curds are present to engage the card. lever, the
card lever contacts are opened. .

70 Record card stacking means

From the sensing staticn, the cards are fed to a
~hopper N (Fig. 1), by means of the card stacker
drum 120, and associated feed roller 121, and feec
rollers 122 and’ {23. The said drum and feed

78 rollers are operated continuously, with an inter-

‘mittent motion, and in & synchronous relation-

ship with the feed rollers 88 to 83. R

Referring .now to Figs. 2, 5 and 6, It is re-
membered, that shaft 89 is rotated continuously
with an intermittent motion, This shaft has se- 8
cured thereto. gear 124, which drives gears 128
and 126, both of which gears are mounted on a
common -hub 121, which is rotatably supported
by shaft 89, By means of the gearing, compris-
ing the gear 128 pinned to idler shaft 120, gears 10
138 and 131 pinned to shaft (32, the gear 128 is
effective to rotate the gear 133 and assoclated
shatt 134 upon which is mounted the stacker
drum (20 (see Fig. 1). :

Pinned to the opposite end of shaft 134 is a 15

gear, not shown, but similar in size to gear 193,

and which is arranged to drive gear 135 and its
related shaft 138, upon which the feed roller 12(
(Fig. 1) is _mounted; thus, it'is seen, that the
stacker drum and assoclated feed roller are 20
rotated continuously, with an intermittent mo-
tion, as long as the motor is energized, and in
synchronism with the operation of the feed rollers
80 to 83, since the controlling drive shaft 89 is
the common drive for both the controlling gear- 238
ings. The gear ratios between gears 124 and 133
are such that one-seventh of a revolution of gear
124 will displace the drum upon which the cards
are held, one cycle point. '

Gear 138 also drives gear 137 and related shaft 30
138, upon which shaft is mounted gear 139 which
drives the gearing, comprising gears 148 and 44

.pinned to shaft 142, gears 143 and 144, the latter

gear being pinned to shaft (45. Upon the shaft
142, & feed roller 123 (Mg. 1) is mounted, and by 38
means of & gear similar to gear {41, mounted on

the shaft {42, the gear 148 and related shaft 147

are driven; feed roller 122 is mounted on shaft

147 and rotated thereby.

- From the feed rollers 22 and 123 (Mg. 1) the @0
cards are stacked in the hopper N, whereat pro-
vision is made to insure ‘proper inrertion of the
cards in the stack, by providing a rubber stacker

roll 148 mounted on shaft 148, which when ‘ro-
tated, by means of the said shaft, irges the cards 1)
to the right as viewed in Fig. 1. ‘

- Referring now to Fig. 9, the stacker drum 126,
mounted on and rotated by shaft (34, is shown to

be provided with a plurality of pivoted gripping
fingers 148. These fingers are urged into card gp
gripping position by the spring pressed plungers

180. “Fixed face cams (8! are provided, to be
suitably disposed so0 as to cooperate with the
fingers, to effect their opening and closing at the -
proper time. The timing of the fingers is -such gg .
that the record card is gripped, after it passes the
feed roller 121, and held securely to the drum as
it rotates to furuher advance the card, and finally
releasing aud discharging it to the feed rollers 22
and (23, :

Film sensing and recording means

Witl. reference now to Fig. 1, the film sensing
means is chown to comprise generally, a light
source comprising the individual lamps {78 sup- 65
ported in suitable enclosures, generally indicated
118, from one side of which, individual light con-
ducting quartz rods 117 are provided, and which
are supported by the frame member 184. Mount-
ed in the same plane as member 184 is another 79
irame member 178 for supporting the quarts rods
182 “extending ' to individual 'light responsive
means 183, such as photo-cells, ‘The said mem-
bers 178 and (84 are provided with a small gap
between them through which the photographic '
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film (80 is fed. In the instant application, the
film is fed intermittently to, and from, the sens-
ing station, by means to be described later here-
in, 80 that the index point positions of the film
are presented successively thereto.. Referring to
Fig. 8, a facsimile of a portion of the film record
180 is shown, wherein the index points 181 are
shown differentially disposed in various index
point positions in the columnar areas. The
quartz rods 177 and 182 are spaced in the respec-
tive members 184 and 118 so that they correspond
to the individual columnar areas in position.

The method of sensing the data representations
on the photographic film record will now be
understood, assuming that the index points, rep-
resenting the data representations, in the form of
control spots are presented, intermittently and
successively, to the sensing position or station,
and that the individual light sources {15 are con-
tinuously energized, it is seen that, when no con-
trol spots appear at the particular index point
positions analyzed, the light conducted from the
light source to the flim record by the one group of
quartz rods is permitted to permeate the fllm,
and be conducted by the other group of quartz
rods to the related photo-cells thereby condition-
ing the photo-cells, in a predetermined manner.
However, whenever control spots appear at the
sensing position, the corresponding beams of light
conducted thereto are modified or blocked off, so
that the light no longer is conducted to, and im-
pinged upon, the related photo-cells, thereby con-
trolling the action or operation of the photo-
cells. It is obvious, since the said control spots
disposed on the film record in different index
point positions, and since the index point posi-
tions are analyzed successively, that the dif-
ferent beams of light are modified, at differential
times, for controlling the operation of the re-
lated light responsive means.

The method of recording the data representa-
tion in the form of differentially positioned con-
trol spots is now evident, since the only require-
ment necessary for this operation is for the light
sources to be normally deenergized. Now, as the
film record is fed to the sensing station inter-
mittently, the individual light sources are con-
trolled, so as to be energized at different times,
thus permitting the beams of light to be conduct-
ed and directed, by the quartz rods 117, to the
corresponding columnar areas, thereby effecting
recording upon the light sensitive photographic
film, at different positions, in the said columnar
areas corresponding to the timed intervals at
which the related light sources are energized.

" Ffim Jeeding means

Referring now to Fgs. 1, 2 and 4, the means

for feeding the photographic film from the sup~
ply reel 200 intermittently to, and from the
sensing or recording station, and to the take-up
reel 201 comprise the following gearing, which

gearing is controlled by the shaft 142, which as.

described hereinbefore, is rotated continuously
with an intermittent motion. A gear 202, pinned
to shaft 142, is arranged to drive the gear 208 ro-
tatably mounted on shaft 284; attached to gear
203 is the single tooth ratchet 208, which is ar-
ranged to cooperate with the dog 20€, pivotally
mounted on the arm 201, which arm is fixed to
the shaft 204. The armature 208 of magnet 208

normally, when the magnet is deenergized, is

]

adapted to be positioned in the path of the said
arm and dog, thereby preventing engagement
of the dog 206 and ratchet 208. However, upon

S

energization of the said magnet, the armature
is displaced sufficlently to release the dog, there-
by permitting engagement of the said dog and
ratchet, thus effecting rotation of shaft 204 by
means of gears 202 and 203.

Secured to shaft 204 is the gear 210 engaging
gear 211, which is fastened to shaft 212, upon
which shaft 242 is mounted the film drive sprock-
et 213. Also secured to shaft 212 is a pulley 214
which, by the connecting belt 215, is adapted to
rotate the shaft 216, upon which the take-up reel
201 is mounted. Thus, it is seen, that the film 180
is fed to, and from, the sensing and recording
station intermittently, by means of the driving
sprocket 213 and the described gearing. It should
be mentioned, that contacts 218 are provided,
and adapted to be closed by the lever 219, when-
ever the film record 180 is present in the sensing
unit, and are arranged to be opened whenever the
film record supply is exhausted.

Certain circuit controlling elements are pro-
vided, which will now be described, and which
must be operated in synchronism with the feed-
ing of the film, but are shown operated with a
uniform motion instead of an intermittent mo-
tion, therefore, the following controlling and
gearing means. is provided. Referring particu-
larly to Fig. 4, it is seen, that the continuously
rotated gear 28 has secured thereto an additional
single tooth ratchet 228, which is arranged to
cooperate with a dog 221, pivotally mounted on
the arm 222, which arm is secured to a gear 223
rotatably mounted on shaft 34. Normally, the
dog and ratchet are maintained disengaged, by
means of the armature 224 of magnet 225, in a
manner similarly as described hereinabove with
reference to the same type of clutch. TUpon en-
ergization of the magnet, the armature 224 re-
leases the dog 221 to engage the ratchet 2280, thus
effecting rotation of gear 223 and the gear 218
engaged thereby (Fig. 2). Gear 228 is secured to
shaft 221, which carries the cams 228 for con-
trolling the associated contacts F', the purpose of
which wil be understood as the description

Operation of machine

Referring now to the circuit diagrams, particu-
larly Pigs. 11a and 110, the operation of the data
reproducing machine will be described. The de-

scription to be given first will relate to sensing
the perforated cards, and reproducing the data

representations sensed upon an unrecorded pho-

tographic film record, In the form of differential-
ly positioned control spots. To effect this type
of data reproduction, the machine must be con-
ditioned accordingly, therefore, let it be assumed
that the main switch MS is closed, that the con-
trol switches S—1{ to S—I0 are positioned in the
CPF positions as shown, that perforated record
cards are provided in the supply hopper M, that
the unrecorded photographic film 188 is properly
inserted in the machine, and that the start key
is depressed to close the assoclated contacts
SK—I. i .

A circuit is then completed from conductor
280, to colls of relays R—1{, R—2, contacts SK—I,
and contacts SK—2 of the stop key to the con-
ductor 251, causing the said relays to be ener-
gized. Upon energization of relay R—I{ the con-
tacts R—Ila are closed to complete a circuit from
the power supply source to the drive motor 21,
thereby effecting operation thereof, to drive the
associated gearing described hereinabove. Upon
energization of relay R—2, a holding circuit
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tacts R—2a now closed, through the normally
closed cam operated contacts C—2. The contacts
R~-2b are also closed, upon energization of re-
lay R—2, to effect energization of card feed con-
trol magnet 20, by the circuit completed by the
said contacts, which is as follows: conductor 280,
colls of magnet 20, switch S—I1, contacts R—2b,
and the normally closed cam operated contacts
C—1 to conductor 25f.

- Upon energization of magnet 20 the shaft 34
is rotated to operate the card picker mechanism,
thereby effecting the feeding of a card to the
feed rollers 80 and 8f. The gearing driving the
feed rollers is also operated, when magnet 20 13
energized and shaft 34 is operated. Thus, the
record card is fed, intermittently, up to the card

‘perforating station, and thereby causes the con-

tacts 1i8 to be closed. A circuit is then com-

pleted, during this machine cycle, from the power

supply conductors 250 and 261 to the coil of re-
lay R—3, energizing said relay; and causing the
contacts R—3a, R—3b, and R—3c to be closed.
The P—2 cam contacts are closed at the time the
contacts 110 are operated, thus a circuit is es-
tablished from conductor 250 to the coll of relay
R—9, contacts R—3c, switch 8—4, and contacts
P—2 to conductor 281, energizing the said relay.
A holding circuit for this relay is completed, upon
closure of the associated contacts R—8a, through
the switch 8—8, and cam contacts P—3 which are
closed at the time contacts 110 are closed, and
are maintained in this condition the remaining
part of the machine cycle,; (see timing ‘chart, Fig.
10). 'This condition occurs near the end of each
machine cycle, so it is understood, that relay
R—98 is energized, near the end of each machine
cycle, and maintained so until after the begin-

‘ning of the following machine cycle.

The purpose of the circuig arrangement (shown
in Plg. 11a) is to cause operation of the relays
R—3, R—4, R—1, R—8, and R—98 so that the

contacts R—34, R—#&a, R—1a, R—8a, and R—8b,
which are connected in series with the contacts.

R—2a, are all closed at one time in the cycle, and
thus provide a bridge circuit for the circuit, in-
cluding the cam contacts C—2, (which are opened

"near the end of each machine cycle) so that re-

lays R—I and R—2 are maintained energized,
thus providing continuous operation of the ma-
chine. .

However, when first starting the machine, it
will be necessary to hold the starting key de-
pressed, for several machine cycles until all the
control circuits are properly conditioned for con-
tinuous operation. This is obvious, since at the
end of the first machine cycle, the first card is
Just approaching the card perforating station.
This being the case, it is seen, that contacts 118
at the card sensing station are still open, thus
preventing operation of relay R—4, and thus
preventing continuous operation of the machine
at this point.

Assume that the start key is kept depressed,
so that another machine cycle is completed, the
feed rollers 82 and 83 are then effective to feed
the first card up to the sensing station, past the
card lever |18 sufficiently. to close the contacts
119, but not under the sensing brushes as yet.
The sensing operation of the firs{ ‘card occurs
Now, at the
end of the second cycle, the following circuits
are edhdltloned relays R—3 and R—4 are en-
ergized, since contacts 110 and 118, respectively,
are closed. Relays R—T and R—8 are energized

station therefor,

2,224,761
theretore is “established by the associated con-

since contacts 54 and 218 respectlvely are cfosed
these contacts are controlled by the supply of

cards in the hopper M, and the film record 180

in the machine.

It is seen now, that at the time, in the second
machine cycle, the cam contacts C—2 are opened
that cam contacts P—3 are closed. It was men-

tioned hereinabove, that shortly before contacts

P—3 are closed, the cam contacts P—2 are oper-
ated to energize the relay R—8, thus closing the
associated contacts R—8a at this time in the
cycle, so that a holding circuit therethrough is
established for the said relay, by means of the
operated contacts P—3; and -as mentioned be-
fore, this holding eircuit 1s maintained for the
remaining part of the said cycle, and during the
beginning of the Iollowing machine cycle. Thus
it 18 seen, that from now on, during each ma-
chine cycle, a circuit is completed from conduc-
tor 280 to coil of relays R—{ and R—2, contacts
R—2a, R—8a, R--la, R—4a, R—3a, R--8b,
switch S—3, and normally closed contacts SK—2
of the stop key, to conductor 25f. This circuit
is completed at a time in the cycle. when cam
contacts C—2 are opened, thus, the relays R—I
and R—2 are maintained energized for the be-
ginning of each following machine cycle.” Also,
near the end of each machine cycle, the cam con-
tacts C—I are closed, and maintained so, until
after the beginning of the following cycle, so
that the magnet 20 is energized at the end of
each cycle, thus effecting a card feeding opera-
tion for each machine cycle.. The machine is
now conditioned for continuous operation, and
at the beginning of the third cycle the card
sensing operations are effected. Therefore, it is
evident at this time, that it will be necessary to
render the film feeding mechanism operative, so
that ‘the fllm is positioned, intermittently, in
synchronism with the progression of the record
card. . This is effected as follows:

Near the end of each machine cycle, the cam

contacts C—3 are closed, therefore, a circuit is

completed from conductor 260 to the cofl of re-
lay R—38, to contacts R—3b, and cam contacts
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C—3 to conductor 281, energizing said relay; at

the same timé, a circuit is completed from con-
ductor 280 to the coil of relay R—S8, contacts
R—4b, R~8c, and cam contacts C—3 to con-

ductor 251, energizing this relay.” These circuits.
.are maintained for the remaining part of the

sald cycle, and during the beginning of ‘the fol-
lowing ‘cycle, by means of cam contacts C—3.
Before these said cam contacts are opened, dur-
ing the said following cycle, contacts P—I are
closed to maintain the relays R—5% and R—#§ en-
ergized, through the associated contacts R—8a
and R—8b respectively, all during the sensing
and recording portions of each cycle.. Contacts
R—bb, R—Bc, R—8d and R—8a, R—8c, R—4d
to R—8f, associated with said relays, are there-
fore operated, at all times, during the sensing
and recording portions of the machine cycles.
“Closure of contacts R—8a completes a circuit
a8 follows, near the end of each cycle, from con-
ductor 250 to coils of magnets 209 and 228, con-
tacts R—#8a, switch 8—2, contacts R—2b, and

‘cam contacts C—! to conductor 28!, energizing
said magnets. Energization of magnet 208 per-.

mits the film feeding mechanism, described
hereinabove, to become effective to feed the film
record (80, intermittently, to its sensing and re-
cording station, in timed relationship, with the
feeding of the record cards §2 past the sensing
Energization of magnet m
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is effective to render the control shaft 221 op-
erative, to control the timing of the F cam con-
tacts, which are controlled by cams 228 mounted
thereon, the purpose of which will be described
later.

The machine is now conditioned to sense the
first card, and all cards following thereafter,
successively, for controlling the film recording
mechanism. It is now seen, as the individual rec-
ord cards are fed past the record sensing station,
the data representations represented by the dif-
ferentially positioned perforations thereon are
sensed, by means of the sensing brushes 116 co-
operating_ with the common conducting roller
111, to coinpletq the following circuits, at differ-

ent times, depending upon whether or not per- .

forations in the various columnar areas are pre-
sented thereto: from conductor 260 to switch
S—1, conductor 282, individual light sources 118,
conductors 258, sensing brushes 116, conducting
roller 111, conductor 254, cam contacts P—J§
which are closed during the sensing portion of
the machine cycle, contacts R—~8c now closed,
contacts 57, which are closed during each card
index point position (see PFig. 10) to conductor
251, energizing the said individual light sources
in accordance with the perforations sensed on
the record cards. Obviously, as many columnar
positions can be sensed, on the record cards, as
desired for controlling corresponding individual
light sources for reproducing all the sensed data
representations on the photographic film record.

It was mentioned hereinabove, that upon en-
ergization of the film feed control magnets 209,
the photographic film record 180 is fed, inter-
mittently, to the recording station, in synchro-
nism with, the intermittent feeding of the record
card to the card sensing station, so that, for ex-
ample, when the “9” index point positions on the
card are presented for sensing thereof, the fllm
record is fed to its recording station, so that the
“g” index point position thereof of the individual
frame, or portion of the film record, is presented
at the film recording station. Therefore, at the
particular timed intervals the light sources are
energized, by means of the card sensing circuits,
the light sensitive record is exposed to the light
rays, at such intervals, to effect recording there-
on in the form of control spots, as indicated in
Fig. 8, at differential positions in accordance with
the data sensed. Purther explanation of this
form of sensing the record cards, and recording
the data, in the form of control spots nn the film
record, is deemed unnecessary in order to com-
prehend fully the scope of the instarnt invention,
with this exception, that provision is also made,
whereby additional data, in addition to the sensed
data, may be recorded in various columnar areas
on tlL.e flm record as desired, by means of manu-
ally controlled data storing devices. These de-
vices are represented generally by the reference
character 285, in Fig. 11b, and each comprise a
common conducting ring 268, and individual con-
ducting segments 287 which are connected as de-
sired by means of the cooperating brushes 258.
The brushes are positioned manually o represent
any desired data, and are effective. hy means of
the common emitter 89, to initiate control im-
pulses at a differential times to corraspond to the
stored data for controlling, in this illustration,
the individual light sources 1715. Assumme now,
that certain orders of the said storing devices are
positioned as desired, representing vredetermined
data to be recorded on the fllm record, at the
same time, and In addition to the data sensed

7

on the re~ord cards. It is seen, that circuits are
completed from conductors 260 and 252 to the
individual lights 118, conductors 2359, contacts
R—6d and R—8f (which are closed during the
sensing portion of the cycle), data storing devices
255, emitter 69, switch S8—I10, contacts F—=&
(closed during the sensing cycle), contacts §7 and
conductor 251, energizing the sald light sources,
whenever the rotating brush 58 engages conduct-
ing segments 60 which are connected to the con-
ducting segments 257, which segments in turn are
connected to the associated common corductor
¢l by the positioned brush §8. The brush 58 of
the emitter is rotated, in synchronism, with the
card sensing operations, by means oi the shaft
33, so that during the intervals the “9” index
point positions are sensed, the emitter is effective
to read out the “9” position of the data storing
devices, thus being effective to establish circuits

for controlling the energization of the light

gources for recording the stored date, upon the
film record, in the form of differentlally posi-
tioned control spots.

10

15

20

In view of the detailed description just set‘

forth, and since the driving mechanism, feeding
mechanisms, and control circuits are operated
and conditioned, in the same manner,; for repro-
ducing the data sensed upon recorded film rcc-
ords on the blank record cards, in the form of
pertorations, the following brief description 1s be-
lieved to be sufficlent. Assume now, that all the
control switches S—i to 8-—(0 are positioned in
the FC position, and that the start key is de-
pressed to close the contacts SK—I, long enough
to condition the machine for automatic opera-
tion. For this description, reference should be
made to the circuit diagrams shown in Figs. 11a
and 1lc.
operation, whereby the recorded film record is
sensed and the sensed data is reproduced or per-
forated on the blank record cards accordingly,
that. upon feeding the film record, the record
cards must be presented at that time &t the
punching station. As it will be scen from the
description to follow, the film record must be
properly positioned in the machine, and two blank
frames thereof are fed to the film cencing sta-
tion upon starting the machine in operation;
of course, it will be evident too that in the event
this is not done, no harmfu! results are effected

with respect to the instant invention, the sug-

gestion is made merely as a practical expedient.
Upon depression of the start key, the relays

R—{f and R—2 are energized, causing operation .

of the driving motor 21, and associated gearing,
by means of operated contacts R—la and cn-
ergization of the control magnets 20§ and 225,
causing operation of the film feeding mechanism,
and the F cam shaft, as described hereinabove.
At this time, cam contacts C—4#& are closed to en-
ergize relay R—I 1, and to establish a holding cir-
cuit therefor, through the closed contacts it— {1a
and cam contacts F—3. Thus, it is seen that,
upon depression of the start key, the card feed
magnet 20 is energized by the following circuit:
from conductor 280 to colls of magnet 20, con-
tacts R—11b, normally closed contacts R~ 3.
switch S—2, contacts R—2b, and contacts C—1
to conductor 25!, thereby effecting a card feeding
operation. Near the end of the first machine cy-
cle, the contacts 110 are operated by the card fed
there past to energize relay R—3, and cause the
contacts R—3e to be closed, thus opening the
circult to the feed control magnet 20 for the fol-
lowing machine cycle. This is effected, since

It will be understood, for this type of-
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contacts R—I0b are not closed unul near the
end of the said following cycle, when cam con-
tacts F—3 are closed to establish a circuit from
conductor 260 to .cofl of relay R—10, contacts
& R—Ilc and R—3f and contacts F—3 to, crnductcr
251, ‘energizing said relay, and establishing a
holding circuit therefor through contacts R—18qa
and cam contacts F—4. Therefore, at the be-
ginning of the third machine cycle;, the magnet
10 20 is again energized through a circuit from con-
ductor 250 to coil of magnet 20, contacts R—10b,
contacts R—3e, switch §—2, contacts R—2b, and
cam contacts C—{ to conductor 264, whereby
card feeding operations are effected, and by

18 means of the feed rollers 80 and 81, the first card *

is now fed, intermittently past the perforating
station. ‘

Upon properly conditioning the machine with

record cards, and a control film record, the con-

20 tacts 54 and 218, respectively, are operated to en-

ergize relays R—1 and R—38, respectively. Thus,

it is seen that a holding circuit, bridging the hold-

ing circult including contacts C~-2, is.established

for relays R—1! and R—2, by the series circuit

28 arrangement of contacts R—2a, R—8b, R—1b.

and R—I{0c, thus establishing continuous opera-
tion of the machine. It should also be mentioned,
that relay R—8 is energized at the beginning of
each cycle, by means of the cam contacts C—3,
30 through the contacts R—3b to establish a holding
eircuit through the contacts R—38a, and cam con-
tacts P—I, which holding circuit is maintained
throughout the entire sensing portion of the cycle,
thus maintaining contacts R—8b to R—8d closed

88 during the said sensing cycle.
It should be understood now, that as the differ-

ent index point positions are advanced to the’

punching station, the corresponding index point
positions on the Alm record are sensed, for ex-
40 ample, as the “9” index point position on the
fllm record is sensed, the “9” index point positions
of the record cards are at the punching station
under the perforating plungers. As the differen-
tially positioned control spots on the fiim record
48 are introduced at the sensing position, the pres-
ence of the control spots is effective to modulate
or interrupt the impingement of the light rays
from the light sources upon the related photo-
cells, It is seen that, by means of switches S—8
50 and 8—8, all the individual light sources are
energized continuously.  Whenever no control
spots are present at the sensing station, the light

© rays are conducted by the quartzrods 171 and 182"

therefrom through the transparency of the film

88 record to the related photo-cells, thus condition-
ing the said cells. These light responsive means
183 are connected to any well known type of
amplifiers, generally indicated at 268, which in
turn are connected to control relays 26f{. The

60 amplifiers are adjusted so that, when light im-
pinges upon the light responsive means, no cur=
rent flows in the output circuit thereof, however,
when the light rays are interrupted, by the
presence of control spots on the film record, the

65 light responsive means and amplifier are condi-
tioned so as to permit current to flow in the out-
put circuit of the amplifier units, this 13 a well
known expedient in the art and needs no fur-
ther explanatinu.

70 It is understood now, that upon the presence
of a control spot at the film sensing station, the
corresponding light responsive means and ampli-
fying means are conditioned so as to effect ener-
gization of the related relays 261 when they, by

74 means of the assoclated contacts 262, complete

circuits through the punch control magnets 66 as
follows: from conductor 280 to switch S—1, punch
magnets 66, contacts 262, common conductor 263,
contacts 87 to conductor 251, energizing the cor-
responding punch magnets 66 Energization of 5§
the said magnets operate the related punch
plungers, to effect perforation of the record card,
at the particular columnar index point positions
corresponding to the index point positions in
which the sensed control spots appeared on the 10
film record. Purther detailed description is be-
lieved unnecessary, possibly with the exception,
that the manually set devices 258 may be used to
effect perforating of additional data on the record
card to the data sensed on the film record.  ‘The 15
desired data stored in the devices is read out, at
differential times, by the emitter §9 to complete
additional circuits to the punch magnets as fol-
lows, from conductor 250 to switch 8—1, selected
punch magnets 66, conductor 284, contacts R-—5b 20
to R—b&d (closed during the sensing cycle), hand
set devices 255, emitter 89, switch S—10, cam con-
tacts P—4, and contacts 8T to conductor 251, thus
energizing the selected punch magnets, at differ-
ential times, corresponding to the data stored in 25
the hand set devices, thus effecting perforation
of the record card-in accordance with this data,

.in ‘addition to the sensed data disposed on the

film record.
. 30

Summary
It ha.s now- been shown and described, how the
same data reproducing machine may be condi-
tioned, whereby it is effective to sense data desig-
nations from one type of record medium and con- $5
trol the recording of corresponding data designa-
tions upon another type of record medium, or
vice versa.

When conditioned for one particular type of
operation, in accordance with the instant illus- 49

“tiop of the invention, it has been seen, that indi-

vidual record cards bearing perforations at differ-
ential columnar positions on the cards, when fed

to the card sensing station, are sensed at differen-
tial times, thereby initiating electrical impulses 45
at such times for controlling the photographic
film record recording means. The electrical en-
ergy comprising the said impulses are then con-
verted into light energy by energizing, at differ- .
ential times, the individual light sources. The 50
light rays are then effective for controlling the
photographic recording of the: control spots upon
the lght sensitive web, or film, which is fed in

‘synichronism with the feedins of the record cards,

so that the corresponding data, sensed on the 65
cards, are reproduced on the film in the form of
differentially positioned control spots.

It has also been seen, that upon proper con-
ditioning of the machine, a photographic film
control record having differentially positioned 60
data designations thereon, in the form of control
spots or light modifying areas, which are posi-
tioned longitudinally of the film so as to represent,
by the!r relative positions the valtes of the desig-
nations, is fed to a sensing station, comprising a
light source and light responsive means, which
are influenced by the data designations on the
fllm record at such times, whenever the control
spots are fed into the path of the light sourc: 70
and effect modification of the light rays. Tte
light responsive means are effective, whenever
such data designations are sensed, to Initiate 2jec-
trical impulses, which in turn are effective to.
control the record card perforating means so as 75
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to perforate the blank record cards fed thereto,
in synchronism with the feeding of the film
record, and thus reproduce the data, sensed on
the fllm, upon the record cards in the form of
differentially positioned perforations in various
columnar areas,

It has also been seen, that manually settable
devices are provided, which have elements which
are positionable s0 as to represent any desired
data, and are effective to control the record
medium recording means for the several types of
reproducing described, so as to effect recording of
the data, upon the selected record medium, cor-
responding to that set up in the manually set-
table devices, in addition to the recording of the
data corresponding to the data sensed on the re-
lated record medium.

While there has been shown and described and
pointed out the fundamental novel features of
the invention as applied to a single modification
it will be understood that various omissions and
substitutions and changes in the form and details
of the device {llustrated 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
indicated by the scope of the following claims,

What is claimed is: ‘

1. A unitary data reproducing machine con-
trolled by individual records having data desig-
nations recorded thereon to be reproduced on
blank records, comprising a first group of record
sensing and recording means, a second group of
record sensing and recording means, means for
feeding blank or recorded records past the sensing
and recording means of the first group, means
for feeding blank or recorded records past the
sensing and recording means of- the second group,
common operating means for operating the said
feeding means for engaging directly hoth feeding
means in synchronism so that the records are

presented to the respective sensing and recording -

means in a predetermined time relationship, com-
mon control circuits, means for alternately con-

necting the sensing means, of one of the said

groups, and the recording means, of the other said
group, to the said common control circuits, and
means controlled by the circuits whereby the
recorded records sensed by the said connected
sensing means are effective to control the con-
nected recording means for recording the data
sensed upon the blank records presented thereto.

2. The invention set forth in claim 1 in which
the first group of record sensing and recording
means comprises perforated record card sensing
means and record card perforating meanrs, re-
spectively.

3. The invention set forth in claim 1 in which
the second group of record sensing and recording
means comprises photographic film record sensing
and photographic recording means.

4. The invention set forth in claim 1 in which
the first group of record sensing and recording
means comprises perforated record card sensing
means and record card perforating means, respec-
tively, and the second group.of record sensing and
recording means comprises photographic flim
record sensing and photographic recording means.

5. A unitary data reproducing machine con-
trolled by individual records having data desig-
nations recorded thereon to be reproduced on
blank records, comprising a first group of record
sensing and recording means, a second group of
record sensing and recording means, means for
feeding blank or recorded records past the sensing

9

and recording means of the first group, means for
feeding blank or recorded records past the sens-
ing and recording means of the second group,
common gear train means for cooperating direct-
ly with both feeding means for operating the said
feeding means in synchronism so that the rec-
ords are presented to the respective sensing and
recording means in a predetermined time rela-
tionship, and means for alternately selecting and
rendering effective the sensing means of one of
the said groups for controlling the recording
means of the other said group, and means for
controlling the selected recording means to re-
produce the data upon the blank record pre-
sented thereto in accordance with the data sensed
upon the recorded record presented to the se-
lected sensing means.

6. The invention set forth in claim 5 in which
the first group of record sensing and recording
means comprises perforated record card sensing
means and record card perforating means, re-
spectively.

7. A data reproducing machine of the charac-
ter described comprising gear train means and
driving means . therefor, means for feeding suc-
cessively individual blank statistical machine rec-
ord cards or perforated record cards having dif-
ferentially positioned perforations disposed there-
on to represent the digital values of the data
thereby, means for connecting the card feeding
means to the sald gear train means, means for
feeding a continuous blank photographic film
control record or a photograpic film control rec-
ord having differentially disposed control spots
thereon representing the values of the data there-
by, means. for connecting the said film feeding
means to the gear train means, record card sens-
ing means and photographic film record sensing
means, record card recording means comprising
perforating means and photographic film record
recording means, and control circuits for condi-
tioning the said sensing means and recording
means whereby perforated record cards are
sensed for controlling the photographic film rec-
ord recording means in accordance with the data
sensed, or whereby the said film sensing means
is effective for controlling the record card per-
forating means in accordance with the data
sensed.

8. A unitary data reproducing machine of the
character described, comprising means for feed-
ing a data carrying medium comprising a record
card and means for feeding another data car-
rying medium comprising a photographic film
record, sald record cards and photographic film
records having differentially disposed data desig-
nations, the differential positions of the desig-
nations representing the values of the data, means
for alternately rendering the record card feeding
means and photographic film record feeding
means effective, individual means for alternately
sensing at differential times the data designations
disposed on either the record cards or photo-
graphic film records fed thereto, and means con-
trolled by the sensing means including individual
means for alternately recording at differential
times data designations on the photographic film
records or record cards, in accordance with the
data sensed on the record cards or photographie
film records, respectively.

9. A unitary data reproducing machine of the
character described including a light source, feed-
ing means for feeding a photographic flim rec-
ord having a plurality of groups of data desig-
nations thereon into the path of said light source,
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each group of designations comprising one or
more light modifying areas differentially dispcsed
‘on the sald film record, and positioned longitudi-
nally thereof, so as to represent by their relative

8 positions the values of the designations, light re-
sponsive means influenced by the data designa-
tions upon the film at such times whenever the
designations are fed into the path of the light

. source, and effecting modification of the light
10 rays, record sheet perforating means and means
for feeding the sheet thereto, common operating

means for engaging both feeding means for op-

erating the feeding means in synchronism for
presenting the groups of data designations on
the film record to the light source in predeter-
mined timed relation with the feeding of the said
sheet to the perforating means, and means con-
trolled by the light responsive means, including
means for rendering the perforating means effec-
“ tive for perforating the record sheet at such times,
whenever the data designations on the film record
are effective to modify the light rays, thereby
reproducing the sensed data upon the record
sheet. ‘ ‘ }

10. A unitary data reproducing machine of
the character described including & light source,
‘feeding means for feeding a photographic fllm
record having coded data deslgnations disposed
thereon into the path of said light source, light
responsive means influenced by the data desig-
nations upon the fllm record at such  times
whenever the designations are fed into the path

15

30

of the light source, and effecting modification -
-of the light rays, record sheet recording means -

35 and means for feeding individusally the sheets

thereto, common operating means for engaging
directly both' feeding means for operating the
.- sald feeding means in synchronism'to present
the coded data designations on the film record
40 to the said light source in timed relation with
‘the feeding of the said sheets to the sald record-

-ing means, and means controlled by the light:

responsive means, including means for render-
. _ing the recording means effective for recording
45 data designations upon the sheets at such times,
whenever the data designations on the fllm are
effective to modify the light rays, thereby repro-
ducing ‘the sensed data upon the record sheets.
. 11, A unitary data reproducing machine of
50 the character described including means: for
sensing & photographic film record having data
designations disposed ' thereon, - comprising a
light source and light responsive means influ-

enced by the light rays modified by the data

63 designations, a record sheet and means for re-
cording data designations thereon, means for
presenting the fllm record to the said sensing
means, means for presenting the record sheet to

the sald recording means, common operating.

60 means for cooperating directly with both feed-
ing means for causing the said feeding means
to be operated so-as to present the film record
to the sensing means in timed relation with the
presenting of the record sheet to the recording

65 means, and means controlled by the light re-
sponsive means, including means for rendering
the recording means effective, whenever the light

- rays are modified by the data designations on
~the fillm record, thereby effecting reproduction

70 of the sensed data upon the record sheet.

: 12, The invention set forth in claim 7 includ-
ing manually settable means comprising posi-
tionable means adapted to be set for represent-

2,224,761

ing different data and means controlled thereby
for controlling the light sensitive web recording
means for effecting recording of data designa-
tions corresponding to the data set up in the
settable means in addition to the sensed data.

13. A data reproducing machine controlled by
record cards bearing data designations, compris-
ing means for sensing the data designations dis-
posed ‘on  individual - record: ¢ards, including
‘means’ for initiating electrical impulses upon

" sensing-the data  designations, means for con-

verting the eléctrical impulses into light energy
upon the initiation of the Impulses, photograph-
ic film records, means for recording photograph-
ically data designations upon the said film rec-
ords by said light energy upon the generation
thereof, manually settable  means comprising
positionable means adapted to be set for repre-
senting different data, and means controlled by
the said settable meéans for controlling the sald

]
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15

20

photographic recording means for effecting re- -

cording of data designations, corresponding to
the data set up in the settable means, in addi-

‘tion to the sensed data. :

14, A unitary data reproducing machine con-
trolled by record cards bearing data designations
in varlous: columns thereon, comprising indi-
vidual means for sensing the data designations
on the record cards, one for each column of data
to be ‘sensed, photographic film records, means
controlled by the sensing means for recording
photographically the sensed data on the said
film records, said controlled means including
individual means for effecting recording of the
data in individual columns on the said film rec-
ords, and individual eircults connecting the in-

~dividual sensing means to the related individual

means of .the said recording means for effecting

- control- of . the recording means in accordance

with the data sensed by the sensing mesns.
15. The ‘invention set forth in claim 14 in
which the sald individual means of the photo-

‘graphic recording means comprises individual

light sources, and means for directing the light

- rays from said light sources to the said film

records.
16. A unitary data reproducing machine con-

‘trolled by record cards bearing data designa-
" tions, comprising means for feeding successive-

ly the individual record cards, means for sens-
ing the data designations on the record cards
fed to the machine, photographic film records,
means for recording photographically data des-
ignations on the film records, means for feeding
the said film records to the recording means,
common- 'gear: train means for cooperating di-
rectly with both feeding means for feeding the
record cards and film records in synchronism,
and means controlled by the sensing means for
rendering the said recording means effective to
record photographically on the film records the
data sensed by the sensing means.

17. 'The ‘invention set forth in claim 16 in
which the said recording means comprises light
source means, and the said controlled means
comprises' means for producing differentially
timed impulses in accordance with the sensed
data for energizing the light source means at
differential times to effect the photographic re-
cording of the sensed data.

ARTHUR H. DICKINSON.
ROBERT 1. ROTH.

23

30

35

40

45

50

65

60

65

70




11

CERTIFICATE OF CORRECTION, .
Patent No. 2,224,761. ' _ December 10, 1940.
ARTHUR H. DICKINSON, ET AL.

It is hereby certified that error appears in the printed specification
of the asbove numbered patent requiring correctionas follows: Page 9, first
'colmnn', lines 4O and 41, claim 1, strike out the words "for engaging direct-
1y both feeding means" and insert the same’ after "means" in line 39, same
claim; and that the sald Letters Patent should be read with-thls correc~
tion therein that the same may conform to the record of the case in the
Patent 0ffice, » :

Signed and sesled this 2lst day of January, A, D. 1941.

_ Henry Van Arsdale,
(Seal) _ Acting Commlssioner of Patents.




