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This invention relates primarily to apparatus adapted
to simulate the operation of a post office coding machine.

In a post office coding machine, a pair of letters to be
coded are displayed before the operator in a pair of win-
dows. He reads one address, determines from his mem-
ory the correct code for this address, and then applies
this code to a binary type keyboard. While performing
this latter operation he switches his attention to the ad-
dress on the second letter and prepares to code it. When
the first coding operation has been completed the first
letter is removed and is replaced by a third letter. This
change takes place while the operator is directing his at-
tention to the second letter, and the third letter is ready
for him when he is ready to direct his attention to it,
which he does while coding the address on the second
letter which is then promptly replaced by a fourth letter,
and so on.

In another type of post office coding machine, the let-
ters are moved simultaneously. When the operator has
completed the coding of a letter in one window, that let-
ter disappears and is replaced by the letter previously
seen in the second window, this second letter being re-
placed by a third letter. In this case, the operator can
glance at the second letter before completion of the cod-
ing operation for the first letter; then, when coding for
the first letter is completed, the operator’s eyes can follow
the second letter from the first window to the second
window. The term “coding” is used to refer not only to
the application of code markings to a letter itself, but
also to the performance of a sorting function which is
controlled by signals from the operator’s keyboard, such
signals then constituting a sorting code,

The object of the invention is to provide apparatus
for simulating one or other of these forms of operation
for the training of operators.

This object is achieved by apparatus comprising:

(a) A film strip having a plurality of serially arranged
frames,

(b) And a projector for displaying said strip, includ-
ing means for displaying one said frame in its entirety at
one time and means for advancing the film to display a
second said frame in its entirety at a second time,

(c) Each said frame containing two separate, discrete
and different images,

(d) And each frame having one image identical with
an image of one adjacent frame and a second image
identical with an image of the other adjacent frame.

Machines used for training and testing which operate
by projecting an image, which automatically score the
student, and which automatically replace a projected im-
age by another image, and thus constantly replace the
problem before the student by a new and different prob-
lem are known. However, such devices have been found
lacking for the training and testing of operators of ma-
chines which require manual dexterity on the part of the
operator, as none of the above machines is able to present
information to the student without introducing a notice-
able pause in which the student must become accustomed
to the new information projected.

It is desirable to give the student the opportunity to

2

preview the information he must next process during the
period that he is processing the current information.
Limitations of the previously known devices are espe-
cially felt in the training of operators in the use of man-
ual coding machines, as previously known devices are

- not able to present information in the manner most ad-
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vantageous to the operator.

The previously known equipment is not the most suit-
able for training the operator of a machine which re-
quires speed and dexterity, as these systems deprive the
student of the valuable opportunity to preview the in-
formation which is next to be processed. At each change
of projected information the student must become ac-
customed to the newly presented information and then
decide on the correct series of manual responses required.
Thus a series of operations which could normally be
done continuously is broken down into a number of
disjunctive operations. The particular arrangement of the
present invention in which identical images are located
on adjacent frames (so that each image is projected
twice) and the arrangement whereby two images are
always projected simultaneously, provides a solution to
this difficulty.

Although the present disclosure has been directed pri-
marily to the simulation of a post office coding operation,
it will be apparent that the apparatus is equally applicable
to the simulation of other situations where an operator
to be trained or tested is required to have two images
displayed before him simultaneously and one is to be
replaced while the other remains with no apparent inter-
ruption.

Other features of the invention are described below.

Referring now to the drawings, one manner of carry-
ing the invention into practice will be explained in detail
and by way of example only. The scope of the inven-
tion is limited only by the appended claims.

EIGURES 1 to 4 and 2a each show portions of film
strip.

FIGURE 5 shows a perspective view of projection of
such a film strip onto a screen.

FIGURE 6 illustrates the projector and screen arrange-
ment in more detail. )

FIGURE 7 shows film advancing mechanism diagram-
matically.

FIGURE 8 shows in block form the electronic circuitry
for controlling operation of the apparatus.

The film strip 10 shown in FIGURE 1 consists of a
series of frames 102, 103, 104, etc. Each frame has two
different images: i.e., frame 102 has images 165 and
106, frame 163 has images 107 and 108, frame 104 has
images 109 and 110, and so on. These images will be
addresses, if the film is to be used for the training of an
operator of a code-sorting machine. Reference letters
A, B, C, D and N represent specific addresses and it will
be observed that each pair of adjacent frames has one
image that is the same. Thus image A appears on both
frame 162 and 103; image B on frames 183 and 104 and
s0 on. The film strip 10 also has binary code markings
111 in each frame. These patterns of code markings
are projected simultaneously with their corresponding
images. The markings consist of three rows of dots (or
absence of dots) arranged in 3 columns. -

The images may be arranged in other ways as shown
in FIGURES 2, 3 and 4, which illustrate film strips 10A,
10B and 10C. Strip 10A is the same as strip 19 except
that the relative positions of the two images are reversed
in alternate frames. Thus frames 182 and 104 are the
same as before, while frame 183 has its images B and
A in reversed position. In FIGURES 3 and 4 the images
are arranged side-by-side in frames 182 to 164 on stripe
10B and 10C, and again the difference between these two
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arrangements is reversal of the images of each alternate
frame (compare frames 103 of FIGURES 3 and 4).

FIGURE 5 shows film strip 18 being projected onto a
screen 113 by projector 150. When frame 102 is being
projected, the image 105 (address A) appears on upper
section 114 of the screen, and image 106 (address N)
appears on lower section 115 of the screen. When the
film is advanced to project frame 103, image 107 (again
address A) is seen on section 114, and image 108 (ad-
dress B) is projected onto section 115, In this manner
the viewer has the impression that only the image on
section 115 has changed. When the film is advanced one
more frame address B is retained in section 115 while
address A is changed to address C.

When strip 18A of FIGURE 2 is projected the chang-
ing of the projected images is different. When frame 163
is projected onto screen 113, address B appears on up-
per section 114, and address A appears on lower section
115. When the film is advanced to the next frame 104,
a new address C is projected on section 114, while the ad-
dress B now appears on the lower screen section 115, Thus
each address appears to the viewer first on the upper
section, then moves down to the lower section, and finally
is entirely replaced. The film strips 16B and 10C shown
in FIGURES 3 and 4 when projected produce the same
effect as strips 10 and 10A, except that the vertical juxta-
positioning of the images has been replaced by a hori-
zontal one.

Another method of achieving the effect of strip 10A
of FIGURE 2 is to use a film strip on which each image
appears only once, and to project two such adjacent im-
ages simultaneously. The film would be indexed for-
ward each time by only the widith of one image. Such
an arrangement is shown in FIGURE 2A. Each frame
102, 103, 104 of strip 10D overlaps its adjacent neighbours
on both sides, not being a separate and discrete frame
in the manner of FIGURE 2. Nevertheless, for the pres-
ent purposes, each frame 102, 183, 104 etc. represents
and can be considered as ome of a plurality of serially
arranged and different (if not discrete) frames.

Details of the projector 156 and the screen 113 are
shown in FIGURE 6. Film strip 10 is unwound from
spool 11, passes over a tension roller 12, and a loop-
forming sprocket 13. The film 18 then describes a free
loop 76, passes through gate guides 15, and is engaged
by a drive sprocket 16. After describing a second free
loop 75 formed by a loop-forming sprocket 98, the film
16 continues over a second tension roller $9 to a take-up
spool 17. The lamp and lenses 80, 81 of the projector
project the images on the film onto the screen 113 in the
usual way.

Screen 113 consists of two translucent sections 114,
115 on which addresses are projected for the benefit of
a student who is seated in front of the screem, that is
facing the screen as it is seen in FIGURE 5. He has a
keyboard 261 by which to transfer each address to binary
code form. Photo-sensitive elements 208 detect the code
markings 111 on the film.

FIGURE 7 illustrates the mechanical arrangement of
the projector and the controller. A single speed motor
20 drives to a one turn clutch 22 which when operated
by solenoid 51 powers a geneva mechanism 19. The
geneva mechanism is directly coupled to the sprocket 16
which drives the film. Since the geneva mechanism has
a V4 turn output for every one turn input, and Y4 turn
of the sprocket 16 corresponds to one frame on the film,
the film is advanced one frame for every complete revolu-
tion of the one turn clutch 22. On the output side of
the one turn clutch 22, a cam 21 is located which op-
erates a shutter 23 and a micro-switch 24. The micro-
switch 24 controls a solenoid 26 for energising another
one turn clutch 27 which drives the loop-forming sprock-
ets 13 and 98 through a differential 28. The input to
one turn clutch 27 is driven by the motor 26 through
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4
a belt drive 61. One turn of the clutch 27 acts through
the differential 28 to turn the loop-forming sprockets a
Y4 turn, which corresponds to one frame advance. Dur-
ing single frame operation a lock 68 prevents any turn-
ing of the other shaft of the differential 28.

Thus, when one frame is advanced by the geneva mech-
anism 19, the loop-forming sprockets 13 and 98
turn through a % turn to add one frame to loop 76
and remove one frame from loop 75. In this way the
geneva mechanism 19 is always driving the same mass
of film. Spring belt drives (not shown) extend in a
conventional manner from each loop-forming sprocket
through ratchets and friction clutches to the spools 11
and 17. When a loop-forming sprocket puils a quantity
of film from a spool, it does so against the resistance
of a friction clutch, In this way the film is always
kept tightly wound on the spools.

Rollers on pivoted arms 37 and 96 engage the film
with light spring tension, being positioned between each
loop-forming sprocket and the drive sprocket 18 to take
up shock during single frame operation. During each
single frame advance, the cam 21 makes one revolution,
to actuate the shutter 23 so that the light is cut off dur-
ing the time the film is moving. This time interval may
be as low as 10 milliseconds. Single frame advance is
controlled by a relay 50 which energises the solenoid
51 and also a solenoid 52 which unlocks a lock 61a on
the output from clutch 27.

For the purposes of fast forward or reverse operation
there is provided a relay 55 which actuates a solenoid
53 to unlock lock 60 and hence the output shaft of a
fast forward and reverse motor 32. Relay 55 also ener-
gises a solenoid 39 to move the film gate guides 15 to
disengage the film from drive sprocket 16. It also ex-
tends roller arms 37 and 96 to hold in tension the length
of free film between loops 75 and 76. The movements
of the film gate guides and the arms are interconnected
so that the film does not completely move away from
the sprocket 16 until the arms 37 and 96 have spread out
enough to have the film 19 under control; similarly when
the arms move inwardly, the film gate guides 15 take
charge of the film before the arms 37 and 96 allow it
to go slack.

A centrifugal switch 56 keeps power on the solenoids
53 and 39 as long as the motor 32 is rotating. Thus,
when the circuit for fast forward or reverse is broken
by relay 55, and motor 32 begins to slow down, the
solenoids are held closed by the centrifugal switch 56
until the motor has stopped or come down to a very low
speed.

Three control inputs are provided. One on input
line 82 to relay 50 for single frame operation, and two
on lines 83 and 84 to relay 55 for fast forward and fast
reverse operation respectively.

A block diagram of a control lay-out is shown in
FIGURE 8. Signals representing the coded address pass
from keyboard 201 along line 229 to storage and com-
parison circuit 202, Assuming that these signals are to
be compared with the code markings 111 on the film
frames, the photo-sensitive assembly 208 is used to feed
corresponding signals along line 221 into the storage
and comparison circuit 202. If preferred this standard
of comparison may take other forms, such as a punched
or magnetic tape synchronized with the film. When the
keys of the keyboard 201 are depressed, information is
stored in the elements of the storage and comparison
circuit 262 corresponding to the keys depressed. When
all the keys are released, indicating that the input of
information is completed, or the operator depresses a
special key to indicate completion of the operation, a
signal passes on line 222 to a pulse generator 203 which
generates single gating pulses which are sent in timed
sequence to photo-sensitive assembly 208, storage and



3,218,921

5

comparison circuit 202, an error detector 204, and a con-
troller 206 for the purposes now to be described.

The gating pulse in line 223 to the assembly 2068 causes
it to pass its output signals to the storage and comparison
circuit 202. The gating pulse in line 224 to this circuit
202 causes a comparison to be made between the signals
from the assembly 208 and the information held in stor-
age and previously received from the keyboard 261 and
for the result of this comparison to be fed along line 225
to the error detector 204. Upon gating of detector 204 by
a pulse in line 226 from generator 203, any error is passed
along line 227 to error indicator 207 which may take the
form of a display or a recorder or both. Counters (not
shown) may be used to count the total number of frames
processed, the frame processing rate, or other informa-
tion indicating the student’s performance.

The fourth gating pulse from generator 203 travels in
line 228 to controller 206 which (in normal operation)
then advances the film one frame by pulsing line 82 to en-
ergise relay 50 (FIGURE 7). The controller 206 can in-
clude programming means by which frames may be re-
peated or skipped under high or low error conditions.
Error signals received in line 229 from error detector 204
will be counted over a number of frames. If the errors
exceed a given number, the controller will reverse the film
over a given number of frames in order that the exercise
may be repeated. Similarly, if the errors are lower than
a given number, the controller 206 can advance the film
to avoid needless practice on an exercise satisfactorily per-
formed. Normally the film strip will begin with the easier
exercises and progress to the more difficult ones.

Another mode of operation may be useful in initial
training. Any error in detector 204 is passed by line 230
to stop circuit 209 which de-energises pulse generator 203
by line 231 to cause operation of the device to cease and
an error light 211 to be 1lit, To resume operation, the op-
erator must press a reset button 210, then key in the cor-
rect code at keyboard 201. Mode selection 212 determines
whether stop circuit 209 is operative or not.

Push-buttons may be used to operate relay 50 or relay
55 for manual control of the film-changing mechanism.

Alternatively, instead of having the film advance deter-
mined by the operator through pulse generator 203, the
controller 206 can be programmed to advance the film
automatically by one frame after a fixed time interval.
This would test the operator for machines which present
new material to the operator at a constant rate.

What we claim is:

1. Apparatus for presenting successive two-image visual
displays to an operator for said operator to respond to one
said image while previewing the other said image prepara-
tory to responding subsequently to said other image in a
next display, said next display presenting to said operator
said other image and a new image, said apparatus com-
prising:

(a) a film strip having a plurality of serially arranged

frames,

(b) each said frame containing two separate discrete

and different images,

(c) a projector for displaying said strip, said projector

including
(i) means for displaying one frame in its entirety
at one time with each image of said one frame
displayed discretely from the other image of
said one frame and adjacent such other image,

and
(ii) means responsive to an input signal for advanc-
ing said film by one frame upon occurrence of
said input signal for displaying a second frame
in its entirety at a second time, until receipt of

a further input signal,

(d) and each frame having one image identical with
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an image of one adjacent frame and a second image
identical with an image of the other adjacent frame.

2. Apparatus according to claim 1, wherein

(a) said frames are separate and discrete from each
other,

(b) each frame contains two images disposed in a pair
of respective locations in the frame, such locations
being the same for every frame,

(¢) the image in the first location in a first frame being
identical with the image in the first location in a sec-
ond frame adjacent the first frame,

(d) and the image in the second location in the first
frame being identical with the image in the second
location in a third frame positioned adjacent the first
frame on the side thereof opposite the second frame.

3. Apparatus according to claim 1, wherein

(a) said frames are separate and discrete from each
other,

(b) each frame contains two images disposed in a pair
of respective locations in the frame, such locations
being the same for every frame,

(¢) the image in the first location in a first frame being
identical with the image in the second location in a
second frame adjacent the first frame,

(d) and the image in the second location in the first
frame being identical with the image in the first loca-
tion in a third frame positioned adjacent the first
frame on the side thereof opposite the second frame.

4. Apparatus according to claim 1, wherein said frames
overlap each other, each frame sharing an image with each
adjacent frame,

5. Apparatus according to claim 1 including means for
generating a said input signal at regular time intervals,
such time intervals being selected for said operator to
complete a said response therein.

6. Apparatus according to claim 1 comprising

(e) a screen associated with said projector for display-
ing images projected therefrom,

(f) means actuable by said operator during his response
to said one image for generating a first signal repre-
senting the content of said one image,

(g) code markings on each frame associated with each
image and representing the content of each image in
coded form,

(h) photosensitive elements, and means mounting said
photosensitive elements for energization by the pro-
jected image of said code markings to generate a sec-
ond signal representing the content of said one image,

(i) means coupled to said means (f) and (h) for com-
paring said first and second signals and for detecting
discrepancies therebetween, and

(j) error indicating means coupled to said means (i)
for recording the presence of such discrepancies.

7. Apparatus according to claim 1 including

(e) means sensitive to completion of response of said
operator to a said image for generating a said input
signal upon such completion, thereupon to cause
advancement of said film by one frame.

8. Apparatus according to claim 7 wherein said means

(¢) comprise means manually operable by said operator
upon completion of said response to an image.
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