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The present invention relates to recorded statis-
tical information and more particularly to a sys-
tem for the comparison or analysis of information
which has been represented on a tape or the like
in the form of punched holes so arranged as to
identify a particular piece of informative data.
Thus, for example, a continuous strip of material
may be utilized for keeping records of checks pass-
ing through a bank, each check heing represented
by perforations punched in the strip and serving
to identify the number of the check, the amount
of the check or any other information required in
connection therewith. After such a tape has been
perforated with the desired information it be-
comes g permanent record from which any check
recorded can be found or the number of checks
by the same payer can be integrated. -

In comparison systems heretofore in use it has
been the practice to employ individual punched
cards for each check, transaction or collection
data, each such card having an identifying per-
foration whereby when mixed in with a batch of
other cards it can be readily found by running
the batch through a sorting machine, or if the
identifying perforation serves as a class designa-
tion the cards can be counted by running them
through a tabulation machine. Such sorting and
tabulating depends upon electrical circuits con-
trolled by contacts operated by pins passing
- through the perforations.

Some of the objects of the present invention
are: to provide an improved system for comparing
and analyzing information previously punched on
cards, tape or other medium for recording infor-
mation in the form of arranged perforations; to
provide & system for automatically selecting one
data unit from a plurality of data units; to pro-
vide a comparison and analyzing system for data
punched on a card or tape wherein a non-reflect-
ing material is associated with a. reflecting
medium and serves as a selecting means for locat-
ing certain information mingled with other in-
formation; to provide a comparison and analyzing
system for data punched on a record strip, card
or the like, wherein & photo-electric assembly is
arranged to function in conjunction with reflect-
ing and non-reflecting surfaces; to provide com-
parison means in which the recorded information
moves through the comparator continuously and
at high speed; and {o provide other improvements
as will hereinafter appear,

In the accompanying drawings, Figure 1 rep-
resents a schematic assembly of an information
comparator embodying one form of the present
invention; Figure 2 represents a portion of a tape
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. 2
showing a group of perforations for identifying
one unit of information; Figure 3 is a schematic
diagram showing one form of circuit control; and
Figure 4 represents an enlarged sectional detail
showing the respective control registration per-
forations in register,

Referring to the drawings, the preferred form
of the invention comprehends the reflection
method as a comparison means for obtaining
information from a prepared tape or strip {0,
which, in the present instance, is a white paper
having a succession of group perforations therein,
each group representing the record of certain
informative data different from some or all of
the remaining group. While white paper prefer-
ably serves as s’ light-reflecting medium, other
material may be used a5 long as one surface there-
of is capable of reflecting light.

For positioning the tape 10 for analyzing the re-
corded data thereon and feeding it past a sensing
station, a support plate or background |1 is pro-
vided having a non-reflective upper surface over
which the tape is fed in one direction through the
medium of a driven roller 12 and opposed idle

25 roller 18, adjacent one end of the support plate {1,
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and in the opposite direction through the medium
of a driven roller 14 and opposed idle roller 15,
adjacent the other end of the support plate I{.
The roller 12 has its shaft 6 journalled in links 11
suitably pivoted at {8 to swing towards or away
from the tape 10 between the roller 12 and the
idle roller §8. The roller i4 has its shaft 20 jour-
nalled in links 2{ suitably pivoted at 22 to swing
forwards or away from the tape 10 between the
roller {4 and idle roller {5. Motion is alternately
transmitted to the respective rollers 12 and 4 by
the projecting ends of a shaft 23 of a reversible
type motor 24, one end of the shaft 23 carrying
a worm gear 25 meshing with a gear 26 on the
shaft 16, and the other end of the shaft 23 carry-
ing a worm gear 2T meshing with a gear 28 on
the shaft 20. When the motor 24 is running in
one direction the thrust of the shaft will press
the proper feed roller against the tape and idle
roller to feed the tape in the selected direction
while the opposite feed roller is withdrawn from
the tape, and when the motor is running in the
opposite direction the reverse action of the feed
rollers will take place so that the tape is fed in
the opposite direction. This provision eliminates
the necessity of rewinding the white tape 10 after
each operation.

For sensing information as to a particular group
of the group of data on the tape 10, a strip 29
having & non-reflecting surface 30, is fed from a
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reel 81, through a key punch 32 and thence across
and superposed with respect to the tape 10 on the
plate 11, The reflecting surface of the tape i0
is Juxtaposed to the strip 29, and the latter has
_its non-reflecting surface 30 uppermost and ex-
posed. Positioning pairs of rollers 83 and 34, re-
spectively located at opposite ends of the plate 11
serve to hold the tape 10 and strip 29 in contact
with each other and also with the plate 11.
In Figure 2 one arrangement of punched per-
~ forations in the tape 10 is shown as representative
of one group of the several groups of data, in this

instance, being Number 6,829,547, and as this is
the group to be located, or to be counted on the -

tape 10, the black strip 29 will be punched to cor-
respond to this number, in order to-register for

comparison with the selected group. Also, a regis-

tration or control perforation 35 is provided on
the tape 10 in assodiation with the group, this

aperture being in relatively close proximity to the
mergin of the tape 10. The black strip 29 also
is punched with a control perforation 36 at the
proper location to register with the control per-
foration 35. When the black strip 29 is in posi-
tion for analyzing, its control perforation 36 there-
on will register with the perforation 35, while the
latter will register with a hole 317, through the
_plate {1 and in alinement with a lamp 38 arranged
to be lighted, as will be explained.

In order to analyze the data on the tape 10,
as it travels across the plate 11, below the sta-
tionary strip 29, an open bottom housing 40
is mounted above the plate 11 in close proximity
to the strip 29, and encloses & casing 41 having
a photo-electric cell PC—2 therein upon which
light reflected from the reflecting surface of the
tape 10 is focussed by a lens 42, Two sources of
light in the form of glow lamps T—2 and T—3

are arranged respectively at opposite sides of

the casing 41 and concealed from the cell 42 but
serving to lluminate those portions of the tape

10 reflecting surface which are exposed by non-
registering perforations of the tape 10 and strip -

29.
A control photo-electric cell PC—i is mounted

in an open bottom receptacle 46 in alinement

with the hole 37 and above the strip 29 so that
licht beams from the lamp 38 can be focussed
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thereon by a lens 41. Both the housing 40 and .

receptacle 46 are arranged to prevent stray light
beams from entering the respective photo-electric
chambers. ) :

Generally considered, the circuit controlled by
the registration perforation 35 includes the photo-
electric cell PC—I, & detector tube T—I, prefer-
ably of the grid bias type, wherein the grid is
normally biased to cut-off, and two glow lamps
T2 and T—3 in the plate circuit of T-~1 and
in series with a relay R—I{. This relay R—I

controls contgets C—1 and C—2, the former
sefving to control a circuit of the operating
motor through the medium of a tube T—4 and

relay R—4, while the latter serves to control a

circuit having & lamp or counter through the
_medium of a relay R—3, which controls 2 pair
of locking contacts C—5 of the circuit selectively
common to the lamp and counter. Selection of
the lamp or counter may be made at will by a
switch SW. The closing of the circuit for the relay
R—3 is by way of a relay operated contact c—3
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the perforations in the strip 29, the relay R—2
maintains the contact C—3 open and conse-
quently the indicating lamp or counter is not
operated. However, when all perforations in
both the tape 10 and the strip 29 are in register,
the black background of the plate Il causes no
reflection and in consequence the relay R—2 is
deenergized and the contact €—3 closed to there-
by close contact C—5 to operate the counter or
the indicating lamp. A contact C—8 of the lock-
ing type Is in & shunt circuit of R—3.s0 that when
closed by the energization of R—3 it will main-
tain the R—3 circuit energized and the lamp

" lighted under the reset is manually operated to

break the R—3 circuit. _

The operation of the system is as follows:
assuming the apparatus is to be used for check-
ing the presence of a particular number in a list
of numbers previously punched in the white
surface tape 10, the tape 10 will be threaded
through the feed rolls 14 and (6 and brought
across the top of the background plate (1. The
number to be checked is then punched in the
black strip 29 by means of the keyboard punch
32 and is then indexed forward to the correct
position above the white surfaced tape 10 on the
plate {1, This operation of indexing the paper
forward is arranged to start the motor which -
thereafter continuously feeds the white tape
across the plate 11. The black strip 29 is so posi-
tioned that the registration aperture 36 lies
directly above the aperture 31 in the plate il
in register with the lamp 38, As the motor driven
white tape 10 moves across the comparator plate
i1 the registration aperture or perforation of
each number passes the registration aperture in
the black tape and allows a pulse of light from
the lamp 38 to be projected into the photo-cell
PC-—2. This operates to drive the grid of the
tube T—1{ positive. Thus, the pulse of light on
the photo-cell PC—2 serves to.produce & corre- -
sponding flash of light from the glow tubes T—2
and T—3 and at the same time closes the pairs
of contacts C—{ and C—2 of relay R—{. If the
perforations in both tapes are identical, no light
will be reflected into photo-cell PC—2 since all
light passing through the perforations in the
black tape is absorbed by the black background
of plate 11 below the white tape. Under this con-
dition, relay R—2 does not operate and contact
C—3 remains closed. Since contacts C—{ have
been closed, by the operation of relay R—{, the
relay R—3 is operated to thereby close the circuit
of the indicating lamp or to operate a counter as
the case may be. Relay R—3 also carries a pair
of locking contacts C—5 which maintain the indi-

~cating lamp in operation until the reset button
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is pushed. On the other hand, if any perfora-
tion in the black tape does not register with a
smiliar perforation in the white tape, then the
licht from T—2 and T—3 is reflected from the
white tape and operates photo-cell PC—2, thereby
opening contact C—3 by means of the relay R—2

. and preventing the energization of the relay R—3
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which is controlled by a relay R—2 in the plate - -

. circuit of a detector tube T—5 in the circuit

controlled by the photo-electric cell PC—2, As
long as a signal is received by the tube T—5 due
to the light reflected from the tape #0 through

75

and consequently operation of the indicator lamp.

" As long as light is reflected from the tape 10 by

non-registering perforations, both PC—I and
PC—2 will operate the respective circuits of tubes
T—I| and T—5 to hold contact C—I{ closed and
contact C—3 open.

In order that the motor operation may be made
automatic, the relay R—I also controls the pair
of contacts C—2, which serve to charge con-
denser ¢ shunted by resistor 7. The time con-
stant of this circuit ‘will be in the order of 12
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second. Thus, as long as the white tape Is being
driven through the comparator head and regis-
tration pulses are driving relay R—I{, contacts
C—2 serve to maintain the grid of T—4 below
cutoff, and contacts C—4 remain closed, thereby
maintaining the motor in continuous operation.
The motor-start contactor would be operated by
the lever which indexes the tape into position in
the comparator head. 'Thus, the motor would be
started by the act of positioning the tape in the
comparator head and it would continue to run
until all information punched on the white tape
has been checked. - Under the foregoing condi-
tion the motor will run continuously, which Is
the desired condition when counting a plurality
of the same pattern of perforations and at this
time the switch SW will be thrown to bring the
counter under control of the R—3 circuit.

In case it is desired to re-run the tape, provi-
sion is made for running the tape in the re-
verse direction for counting or locating other re-
corded data, by including in the motor circuit a
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relay having a contactor 50 in one motor lead -

§1 which includes a pivoted contactor 52 ar-
ranged to be controlled by a relay R—b8 in the
motor lead §3 by either the motor start button or
the contact C—4. The contactor 52 carries a
pawl 54 so positioned as to actuate a six point
star wheel 85 whenever the contactor 52 is moved
to closed position, thereby turning shaft 56 of a
three point cam 57, which is positioned to con-
trol the motor reversing contactor 50 and re-
tain the motor running continuously in one di-
rection as Iong as the -motor start button is
closed. When the tape has reached the end of
its travel, or whenever its direction requires re-
verse travel, the motor start button is momen-
tarily opened and then closed again, whereupon
the star wheel 55 turns the cam 87 to the posi-
tion where the contactor 50 is between two of the
cams and the motor circuit is closed to run the
motor in the opposite direction.

From the foregoing it will be apparent that a
complete unitary statistical system has been de-
vised wherein either a single pattern group of a
series of varied pattern groups on a tape can be
automatically located or the number of like pat-
terns on the tape totalled by means of a counter,
In the former instance, the single pattern when
located is indicated by a lamp, buzzer, or other
indicating means, and in the latter instance by
setting the control to operate a counter,

I claim as my invention:

1. In a statistical comparator apparatus, the

combination of a background having a non-re-
flecting surface, a length of tape having a light
reflecting surface and a plurality of groups of
perforations, each group representing certain
informative data different from some or all the
remaining groups,-a strip of non-reflecting ma-
terial juxtaposed to said tape and having per-
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forations corresponding in number and arrange-

ment. with one group on said tape, means for
feeding said tape across said background and
relative to said strip, an indicator, and light con-
trolled means for operating said indicator when
said tape and strip perforations are in register.

2. In a statistical comparator apparatus, the
combination of a background having a non-re-
flecting surface, a length of tape having a light
reflecting surface and a plurality of groups of

perforations, each group representing certain in- -

formative data different from some or all the re-
maining groups, a strip of non-reflecting mate-
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rial juxtaposed to saild tape and having per-
forations corresponding in number and arrange-
ment with one group on said tape, means for
feeding said tape across sald background and
relative to sald strip to alternately expose re-
flecting and non-reflecting surfaces according to
non-registration and registration of the two sets
of perforations, an indicator, and sensing means
responsive positively or negatively as a function
of the reflection characteristics of said surfaces
for controlling said indicator.

3. In a statistical comparator apparatus, the
combination of a background having a non-re-
flecting surface, a length of tape having a light
reflecting surface and a plurality of groups of
perforations, each group representing certain in-
formative data different from some or all the re-
meaining groups, a strip of non-reflecting mate-
rial juxtaposed to said tape and having perfora-
tions corresponding in number and arrangement

‘with one group on said tape, means for feeding

said tape across said background and relative to
said strip, an indicator, and means operating as
a function of reflection and non-reflection of said
surfaces to control operation of said indicator
whereby light reflection prevents operation of
said indicator and non-reflection of light oper-
ates said indicator.

4, In a statistical comparator apparatus, the
combination of a background having a non-re-
flecting surface, a length of tape having s light

reflecting surface and a plurality of groups of

perforations, each group representing certain in-
formative data different from some or all the re-
maining groups, a strip of non-reflecting mate-
rial juxtaposed to said tape and having perfora-
tions corresponding in number and arrange-
ment with one group on said tape, means for
feeding said tape across said background and
relative to said strip, an indicator, and means
operating as a function of reflection and non-
reflection of said surfaces to control operation
of said indicator, whereby in one light condition
said indicator is inoperative and in the other con-
dition the indicator is operated.

5. In a statistical comparator apparatus, the
combination of a background having a non-re-
flecting surface and a registration hole, a length
of tape having a light reflecting surface, a plu-
rality of groups of perforations and a registra-
tion control perforation positioned to register
with said hole, each of said groups representing
certain informative data different from some or
all the remaining groups, a strip of non-reflecting
material juxtaposed to said tape and having per-
forations corresponding in number and arrange-
ment with one group on said tape, and also hav-
ing a registration control perforation positioned
to register with said hole, means for feeding said
tape across said background and relative to said
strip, an indieator, an electrical circuit including
a light sensitive means responsive to light re-

-flected from said tape for controlling said indica-

tor, and a second electrical circuit including a
light sensitive means responsive to register of
said control perforations with said hole for ini-
tiating operation of said indicator control cir-
cuit.

6. In a statistical comparator system, the com-
bination of a source of light, a background hav-

-ing a non-reflective surface disposed toward said

light source, a tape having a light-reflecting sur-
face also disposed toward said light source when
on sald background, said tape having groups of
perforations therein, each group representing
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different statistical data different from some or

all of the remaining groups, & strip superposed

on said tape having a non-refiective surface dis- - -

posed toward said light source and also having
g plurality of perforations corresponding in num-

ber and arrangement with one of said tape -

groups, means for moving sald tape relative to

said strip, an indicator, and means operated by

" sald Hght source for operating -said indicator
when said tape perforations are in register with
said strip perforations. o :

7. In a statistical comparator system in com-
bination of a light source, s background having
a non-reflecting surfade disposed toward said
source, & strip superposed on said surface hav-
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ing a non-reflective surface disposed toward said :

_ light source, said strip having perforations there-
through arranged in a predetermined relation, a
tape Interposed between said strip and said hack-
ground having a light-reflecting surface juxta-
posed to said strip, said tape having a plurality
of groups of perforations therethrough with at
jeast one group corresponding in number and
arrangement to sald strip perforations, means
for feeding said tape relative to said strip and
background, an indicator, and means operated
by said light source for operating sald indicator
when said one perforated group on said tape
comes into register with said strip perforations.

8. In a statistical comparator system the com-
bination of a-light source, a background having
s non-reflecting surface disposed toward said
source, & strip superposed on said surface having
& non-reflective surface disposed -toward said
light source, said strip having perforations there-
through arranged in a predetermined relation,
a tape interposed between said strip and said

- background having a light reflecting surface jux-
taposed to said strip, said tape having a plurality
of groups of perforations therethrough with at
least one group corresponding in number and ar-
rangement to said strip perforations, means for
feeding said tape relative to sald strip and back-
ground, an indicator, means operated by said
light source for operating said indicator when
said one perforated group on said tape comes into
register with said strip perforations, and means
associated with said light source for sensing a
prelocated perforation of said tape as a control
for said indicator operating means.

9. In a statistical comparator system compris-
ing three elements having respectively a non-re-
flecting surface, a second non-reflecting surface,
and g reflecting surface, sald reflecting surface
element being interposed between said non-re-
flecting surface elements, one of said elements
having perforations arranged in a predetermined
pattern and another element having perforations
arranged in groups at least one of which corre-
sponds in number and arrangement to the said
predetermined pattern, means for moving said
group element relative to the other two elements,
a source of light, an indicator, and sensing means
controlled positively or negatively by said light
source as a function of the reflective character-
istics of said surfaces for controlling operation of
sald indicator. .

'10. In a statistical comparator system com-
prising three elements having respectively a non-
reflecting surface, a second non-reflecting sur-
face, and a reflecting surface, said refiecting sur-

. face element being interposed between said non-

reflecting surface elements, one of said elements
having perforations arranged in a predetermined
pattern and another element having perforations

20

arranged in groups at least one of which corre-
sponds in number and arrangement to the sald -
predetermined pattern, means for moving sald
group element relative to the other two elements,
a source of light, a counter, and sensing means
controlled positively or negatively by said light
source as & function of the reflective character-
istics of said surfaces for controlling operation
of sald counter. .

11, In a statistical comparator systein, the
combination of & non-reflective background hav-
ing a registration hole, means for projecting lght
rays through said hole, a source of light, a length.
of tape having a refiecting surface disposed to-
wards said light source and a registration per-
foration located to register with said hole in one
position of said tape on sald background, said
tape also having groups of perforations, each
group forming & pattern representing informa-
tive data different from some or all of the re-
maining groups, a strip having a non-reflective
surface juxtaposed to said light source when said
strip is on sald tape, and having a registration
perforation located to register with sald tape
and hole registration perforation when the lat-
ter are in registration, said strip also having per-
forations arranged in a pattern similar to at least

- one of said tape group patterns, an electrical cir-
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cuit, means responsive to the projected light rays
passing through said two registration perfora-
tions and said hole for closing said circuit to en-
ergize said light source, an indicator, and sens-
ing means responsive to said light source and
operative only when said strip pattern registers.
with & like group pattern for actuating said indi-
cator. . o
12. In a statistical comparator system,  the
combination of a non-reflective background hav-
ing a registration hole, means for projecting light
rays through said hole, a source of light, a length
of tape having a reflecting surface disposed to-
wards said light source and a registration per-
foration located to register with said. hole in
one position of said tape on! said background,
said tape also having groups of perforations,
each group forming s pattern representing in-
formative data different from some or all of the
remaining groups, a strip having a non-reflective

-surface. juxtaposed to said light source. when

sald strip is on said tape, and having a regis-
tration perforation located to register with said
tape -and-hole registration perforation, when the

latter ‘are in registration, said strip also hav-
 ing perforations arranged in a pattern similar to

55

-at least one of said tape group patterns, an

electrical circuit, means responsive to the pro-
jected light rays passing through said two regis-.

" tration perforations and said hole for closing said
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circuit to energize said light source, an indica-
tor, and means controlled by said light source
for sensing the registration of said tape pattern
with a like group pattern for actuating said in-
dicator. e :

13. In a statistical comparator system, the
combination of a non-reflective background hav-
ing a registration hole, means for projecting light
rays through said hole, a source of-light, a length-
of tape having a reflecting surface disposed t0-~-
wards said light source and a registration per-

foration located to register with said hole in . B

one position of said tape on sald background,
said tape also having' groups of perforations,
each group forming a pattern representing in--

formative data different from some or all of the - .

remaining groups, & strip having a non-reflective
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surface juxtaposed to said light source when said of said tape pattern with a like group pattern

strip Is on said tape, and having a registration for actuating said indicator.

perforation located to register with said tape 15. In a statistical comparator system, the

and hole registration perforation, when the lat- combination of a non-refiective backeground hav-
- ter are in registration, said strip also having 8 ing a registration hole, means for projecting light

perforations arranged in a pattern similar to at rays through said hole, a source of light, a length

least one of said tape group patterns, an elec- of tape having a reflecting surface disposed to-
trical circuit, means including a photo-electric wards said light source and a registration per-
cell responsive to the projected light rays pass- foration located to register with said hole in one
ing through said two registration perforations 10 position. of said tape on said background, said
and said. hole for closing said circuit to ener- tape also having groups of perforations, each

gize said light source, an indicator, and sensing group forming a pattern representing informa-
means responsive to sald light source and opera- . tive data different from some or all of the remain-
tive only when said strip pattern registers with ing groups, a strip having a non-reflective sur-
a like group pattern for actuating said indicator. 35 face juxtaposed to said light source when said
14, In a statistical comparator system, the strip is on said tape, and having a registration
combination of a non-reflective background hav- perforation located t« register with said tape and
ing a registration hole, means for projecting light hole registration perforation, when the latter are .
rays through said hole, a source of light, a length in registration, said strip also having perfora-
of tape having a reflecting surface disposed to- gg tions arranged in a pattern similar to at least
wards said light source and a registration per- one of said tape group patterns, an electrical cir-
foration located to register with said hole in one cuit, means including a photo-electric cell re-
position of said tape on said background, said sponsive to the projected light rays passing
tape also having groups of perforations, each through said two registration perforations and
group forming a pattern representing informa- g5 said hole for closing said circuit to energize said
tive data different from some or all of the re- light source, an indicator, and means including
maining groups, a strip having a non-reflective a photo-electric cell controlled by said light
surface juxtaposed to said light source when said source for sensing the registration of said tape
strip is on sald tape, and having a registration pattern with a like group pattern for actuating
perforation located to register with said tape and 3¢ said indicator.
hole registration perforation, when the latter are ' WILLIAM A. TOLSON.
In registration, said strip also having perfora-
tions arranged in a pattern similar to at least REFERENCES CITED

one of said tape group patterns, an electrical The following references are of record in the
circuit, means responsive to the projected light 35 flle of this patent:

rays passing through said two. registration per-

forations and sald hole for closing said eircuit UNITED STATES PATENTS

to energize said light source, an indieator, and Number Name Date
means including a photo-electric cell controlled 2,294,120 Dickinson -.___... Sept. 1, 1942

by said light source for sensing the registration 40 2,294,734 Bryce oo Sept. 1, 1942




