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PURPOSE

This report was written to provide a detailed
description of the preselector system associated with the

spark chamber reader.

Drawing Number
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' 'DESCRIPTION OF PRESELECTOR READER

_The preselector reader is a device to read and
store fhe datéﬁcontained on punched_tapé (diagram A);-to cause
the Spark Chamber Reader to éearqh for a particular frame
and when lqcéted;c;uée it to be digitized or indicate an
error_gondition_if the particuiar frame cannot be found. The
reader consists of three DEC bins'containing,logic cards and
a Rheem paﬁer tape reader.

The following is a description of how the preselector
reader agcomplishes the above.

Load paper:

When loading the reader with tape this switch is
closed placing an inhibit (OV) on NAND 1-18H, NAND 1-14J, 1-14p;
in effectit@rniné théAmachine,down. Upon completion of loading,
the load paper switéh{is opened which applies a -3V level from
1-20E to the above NAND's.

The initial start of the preselector reader must be
preceded By.a manual reset which originétes from the reset
button;located on the console of the DPU. The reset pulse enters
~ the preselector reader éection of the Data Process Unit through
a pulse generator 3-1S. The pulse is inverted by 3-22Z and
resets the Error F/F 1-17X and the Unequal F/F 1-23X. It also

~goes to POR 3-16N which causes the reset of the blank tape F/F P1-23M,
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and the entire frame and reel étorége F/FS Pl;3 to 10 and the
Start/Stop F/F 1-17K. The reset howvleaves the Staft/Stop
F/F 1-17K in the stop position; the 32 "A" F/F's 1-3 through 1-10
in the "0" state; the Sense Biank-PaperaF/F 1-23M in

the "0" position. The "1" side 1-17Z of the Erfor F/F now
inhibits 1-16S and throuqh'inverter 1-21K allows NAND 1-18F..

The Pfééelector Mode switch un the console prepares
the preselector reader for operation. The "ON" position
produces a -3V level, supplied by 1-20F, at NAND 1-18J and
NAND 3-16E. At the same time this -3V level is ‘inverted at
| 1-21N and inhibits [OV] NAND 1-16N, NAND 1l-16V.

A small switch logatéd beneath the D.E.C. bins
selects the type of search. If the tape number (A) is greater
4than the film number (A > B) place the switch in position 2.

If film number is greater than the tape number [B > A] place the
switch in position 1.

Now the preselector reader has been loaded with tape,
the digitizer loaded wifh the corresponding film and the type
of search has been selected.

Next the machine is reset and the.pfeselector "ON"
"OFF" switch placed in the "ON" position. The reade; is now
ready to be Started.‘ The process button located at the console
of the DPU is depressed placing a negative pulse on the selector

request line which tests 3 NAND's. The first NAND, DPU recycle,
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at P<l4l6 is‘inhibited (oV) at terﬁinal_N via the select mode
switch. JTﬁé seéond NAND, error start, P1l-16S is inhibited
by the Error F/F} The third NAND, P1-18 start, is pulsed
at terminal'E,-(f, ﬁ, and J are in tﬁe allowed condition).
The output of ﬁhis gate (K) operates F/F P1l-17 causing the
"1" side to become OV.' This ground condition turns on the
paper tape reader causing tape to be fed.

The tape reader will seek the start code thén read
the punched data into the 32 bit "A" register. After which/
when sensing the étop code, the tape will be stopped and é signal
sent to the DPU to move film. The film frame and reel number
(B register) will be reéd into the comparator and compared
"with the frame and reel number in the A register. If the
comparison is unequal; B>AorA> B, depending on the selection
switch, film will continue to move until the result of the
comparison is equality’A = B. At this time the DPU will digitize
that particular frame and upon completion will recycle the
preselector.

An error condition has been incorporated into the
machine which, at the operators option, can indicate either
A > B or B> A as being an error and will in turn stop film,

and stop digitization.
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élank Tépe Sensing: PAND P1-15 inputs are connected
to the channels of the reader. When any hole is sensed on the’
tape the 51ank tape F/F is operated through NAND P1-16H placing
an allow condition on strobe gate‘NANDPi—l4 K. The stroﬁe
pulse ofiginatihg‘from the feed hole is reduced in amplitude
by divider P1-19 Y-Z and operates delay P3-17 which tests the
strobe gate P1-14E and thé stop code gate NAND PLl-18Y. The
strobe pulse, ‘after the blank tape F/F iS'conditioned, fires
pulse ampiifier'P1—13 via NAND P1-14J.

Read In of Storage F/F's: The inputs to the "A" F/F}s-
are on~line with the<data channels via eight inverters P1-21
and P3-21 thréugh eight voltage dividérs Pl1-19. Pulsevamplifier
P1-13 now pulses the 'shift line to all 32 F/F’s, causing a "1"
to be stored for'each corresponding punched tape hole. The
second strobe- pulse will now cause the data stored in bits
21 - 28 to be shifted one file to the right 13 - 20 and the data
of the second transmission étOréd iﬁ”the left hand column 21 -~ 28,
the third shift pulse will shift all bits.one place to the right
and the fourth shift will fill the "A" register with the most
aignificant bit of the reel number in tape channel 8 in bit "1"
and the least significant bit bfAthe'ffame number in channel 5 in
bit 28. One hole of the start code channel 4, has now set a

"1" in the fourth stage of P1-3. This inhibits further shifting
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of the."A“:étorage F/F's by grdundiﬁg'thé strobe gate NAND P1-14F.
This fourth sfage also puts an allow on Pl41§W and on NAND Pl-16J.
The fifth and last transmission confains a stop code
(1-3-4) which allows NAND PI1-18X via PAND P1-15, NAND P1l-14
and'invefter Pl—21f‘ The’pulse terminal E of P3-17 pulses
NAND P1-18Y and th;e oﬁtpﬁt of Pl—'18-through POR P1-18T goes
to the-DPU commanding’fiim to move. It also resets the
Sense Blank Tape F/F Pl-23N, If the fifth transmission was
not the stop cbde as required,the next feedhole in firing
P3-17 output J will pass through P1-16 and set the "1" side of
~ the .Start/Stop F/F P1-17 thus'stopping tape movement.
The preselector now awaits the arrival of a "Begin
of Frame" pulse from the DPU, indicating that the film frame
and reel numbersthavg been read and are now on the "B" inputs
of the comparator. The B. of F. signal is applied to ﬁAND P3-16F
through inverter P3-5 which operates delay P3-18. The E or
pulse terminal now tests the comparator for A= B, A> Bor B> A
at gates P3-16K, P3-23F, P1l-18L, and Pl-1llv.
If A = B the equality line P3-22R and the sign line
P1-20S are both at the -3V level. This level inhibits PAND P3-23E

and NAND P1-18N via inverter P3-22V, allows NAND P3-16J and with
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'theﬂtest_pulse of 3-18E fires delay P1-24 which operates pulse
amplifiefs P1-12E, N, Z, whichAresets the reader. In the case
of A= ﬁ.no reset signals are sent to the DPU from the preselector
reader and the film Qillvcoptinue to move to the normal position
to be digitized. |

The following t;ble shows the gonditions produced

on the sign and equal lines, by the comparator.

Sign Line Equal Line Meaning
-3v = ' - -3V A =B
-3V oV - . "B >

ov | ov ‘A>B

ov ' -3V Impossible

By means of a selectioh switch (DPDT) either unequal
condition, A > B or B > A can be selected to cause the error
stop. This option of efror‘Stop is provided so that film to
be digitized and its associated punched paper ‘tape may be loaded
in ascénding or descending sequence of frame numbering. Error
stop on A > B indicates that the number read on the punched tape
is larger than the £ilm number and that the frame nunber is in
the.de3cending order in which case a malfunction has occurred.

In like manner error stop on B > A indicates that the number read
on the film is greater than the number read on the punched tape

and the film‘numbering was loaded in an ascending order.
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Fbr both error andAunequal conditions thé'equality‘
1ine'Qill remain at OV which allows PAND. P3-23E and NAND Pl—lBN/
with D.P.D.T. sﬁiﬁch in position "2" and the sign line at —3V;
NAND P1-18R will pulse the error F/F which stobs fi1m and4via o
NOR P3-23M - delay P3-24X - inverter's P3f5E'$nd‘P3—5H'and |
inhibits metering and clears encoder in the DPﬁ; The error F/F
terminal Z also places an inhibit on start gate NAND P1-18F
"and an allow on error start NAND P1-16S. If the procesé
button is operated the preselectof error F/F will reset allowing
the start signal a second try via path P1-16R to POR Pl1-18sS.

For the condition A > B = error the DPDT switéh will be placed

ih positidn "1 which'breaks the path from P1-18R to P1-17W.

A -3V level P1-20H is set on NAND P1-11T. The PAND P1l-15W,

X will sense the equality and sign line heing OV and aliow

NAND P1-11S. The B. of F. now tests the third terminal of Pi;llU

to set error F/F. For all non error unequal conditions PAND P3—23H‘
will pulse NOR P3-23N to delay P3-24X, inverteré 3-5H and E

and on to the stage control to inhibit metering and clear |

encoder countér.

In effect then, the machine does this; if tﬁe number
‘read does not cause an error stop,was it an equal condition,.

it will clear the encoder of the DPU, . stop metering of
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film and allow additional film to be run'through‘the machine
and on the next begin-of-frame again attempt: to make the
comparison as'outiined.

If the error F/F is set the encoder and metering
will be cleared and in addition the film movement in the

digitizer will also stop awaiting operator attention. .



feed
holes

-data which is the hundreds digit of the reel number.
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DIAGRAM A. TAPE FORMAT ‘ o
' ' ‘ - ‘Stérﬁ
. .Code
.'. - ) ‘ B .3,4
Channel e
1 0 1 1 1 X ’
2 ’ X 2 x
\3 -0 4 4 |4 0
© o 0 o ©c o o o e) o Lo
/4 0 8MSB 8MSB | 8 0
5 DLANK X 1LSB 1 1LsB | 1L
6 TAPE - X 2 2 2 2
7 X 4 4 4 4
8 X 8 8 8 | sMsB
Tape Travel —————— Stop 4 digit 3 digit
‘ Code
1
1,3,4 fraTe # | Rje #l
sth 4th  3rd ond 18t pransmission

The punched paper tape contains eight channels and feed holes.
The holes are sensed by photo diodes and'the feed holes provide
strobe pulses. The signals are amplified by the tape reader
and read into the "A" F/F's of the presglector. The tape word

consists of five transmissions. The first transmission will

always contain a start code (3 and 4 hole) and four bits of

The second
transmission contains the tens and units digits of the reel
number. Channels 1 - 4 "being the tens and 5 - 8 the

units digit. Theithird transmission (channels 1-4) contains
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the thousands and the hundféds'diéit (channels 5 - 8) of the
framg ﬁﬁmbe;. The:foufth«transmission (channels 1 - 4) contains
the teﬁs.digit<and £he units digit (channeléAS - 8) of the
frame,numbef. The fifth and final transmission contains the--
stop code (channels 1, 3 and 4). The Xis in diagram A iﬁdicate
thése portions éf the wofd.that are not‘used..’Biank tape is

tape containing feed holes only.
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PRESELECTOR
DESCRIPTION OF COMPONENTS (Figure 1 & 2)

Motion Analyzer: This unit purchased from the Vanguard Camera
Corporation is a film transport and projection system. Film
is advanced and projected on a screen enabling the operator

to view and judge any particular frame of film.

Circuitry Cabinet: This cabinet contains the lngical circuitry
which controls the functions of the preselector. It includes:
the DEC power supply, DEC bins, and a -28 VDC power supply.

-~ It also includes a potehtiometer for adjusting frame registration

~delay time.

Punch Cabinet: This cabinet contains: The Teletype ?aper
Tape Punch, a -bU VDC power supply, a Vanguard control relay,
paper tape take up mechanism, and a small panel containing a
reset button, on/off sw;tch for the tape take~up motor, and two

counters.

On/0ff Switchs This switch applies power to the take-up motor.

The motor operates continuously through a slip-clutch arrangement.

Reset Button: This button located on the panel in the punch
cabinet resets the flip-flops Bl-3 "Yes" flip flop, Bl-5 flip-

flop, the up-down counter B2-4, and the decoding scaler B1l-9,.
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Load Button: This button, located on the panel in the punch
cabinet, when depressed,enables the newly loaded film to advance
until the first frame is displayed and then automatically stops

the film movement.

Yes Button; This button (greeﬁ) is located in the center of
thé console; This button initiates a puqch~out‘on paper tape
of the frame and réel number of phe partiéular frame of

film being viewed. This operation can be accomplished if the

film is static or moving.

No Button:. This button (red) is located -in the center of the
console. It initiates the circuitry which advances the film
to the next frame without punching the frame and reei number.
This operation can also be accomplished if the film is static

or moving.

Yes/No Counters: These are solenoid operated counters which
give an accounting of the number of "yes" and "no" decisions
made. They operate from the -60 VDC supply. They are manually

resetable.

Frame Registration Marks: Two small squares are provided on

each frame of film. These marks as per Figure "A" are sensed by

Cefec e L e L Lot

‘) ( - photo diode circuits which initiate stops
-)(

on the film.

oo o (/ (SR
prs e -

Figure IIA"
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Frame and Reel Number:

- 16 -

This is a four by eight matrix of

squares oﬁvthe fiim which indicate the reel number and frame

this'column

number in B.C.D.

These marks as per Figure "B" are

not read o o -A” g od m D .- 8
to paper tape a o 0O oo D. E O 4 Reel # 080
g GO0 mbo o @O 2 Frame # 1869
0 ’\D ] UA ‘3 o o I/
s Reel . # Frame #

Figure "B"

sensed by photodiode;circuits and punched on paper tape

when a yes decision is made.
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1. General Description of Operation

In generalﬂfilm can be preselected in two modes:

4"Static“ (film is stopped before judgement is made and "én the.
fly" fiiﬁ is moving). |

| In the static mode the film will be stopped énd oﬁe
or more frames will be displéyed on the motion analyzer scréen.
The'opérato£ ﬁust decide Qhetﬁér or nof that particular frame
over the reading portion of the screén‘is to be digitiéed;
If not, the "no" button is depressed.énd the film is advanced
to the next frame. If the operato? decides that it should be
digitized, the "yeé“ butfon is dépressed. The frame and reel
number of thaf pérticular frame will theﬁ be punéhéd out on
paper tapé by:thé teletype punch and the film will be advénced
to the next frame.. | |

While thé fiim is moving the operator may make a

dccision6A if‘it were "yee" then upon receipt of the frame
registration marks the frame and reel numbér will be punched on
paéer‘tape while film continués to move.- If a "no" decision is
made the filﬁ‘jﬁst continues to move to the next framé or until
another decision is made; This enables the operator to maké

decisions without stopping film on each frame.
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2; PreseleCtor Descriptidn

2a. Reset: .Depressi§n of the reset button originafes a
positive going pulse via puisé generator B2-9E and B1l-10T to
the POR B1-6K. It then proceeds to a pﬂlse-amplifier B1-8 Pin E.
This amplifier générates,é lzpsec, positive pulse to feset
B1l-5V, yes F/F‘B1F3M, én@ the decoding scaler Bl—é.F, L, S.
The positive going'pulse froﬁ Bl-lOT also goeé £o Bl;8 pin N
which generatés a 1 usec. pulse to reset the film drive F/F
Bl1-3X and to reset the up—doWn‘counter B2;4 to 00. |

2b. Loading: After reéetting, £ilm isvautomatically
loaded by pressing tHe load button, whiéﬁ fires a schmidt
triggef B2-2E, applying a pulse to the film drive F/F which
starts to move film. This schmidt pulsé isvalso appliea to
Pin N of a POR B2-5. From the  POR the pulse tests the NAND B1l-13.
This NAND is inhibited by the fact that the up-down counter is
in the -0 condition. This same puise is also invérted by Bl-10
and applied to Pin J of B2-4 to step the counter to Ol.
Stepping the counter to 0l puts an allow level on Pin V of B1l-13
and conditions the NAND Bl-13 for receipt of the néxt frame |
registration pulse. The film, during this time, is moving.
When the first frame appears on the screen and the frame
registration marks detécted,a pulse appears oﬁ Pin U‘of NAﬁD Bé—S.
Pins S and T are conditioned by virtue of the 01 in the counter.

The pulse is allowed through and starts to down~-count the counter
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to 00. At the same time the framé registrationrpQISe tests .
Pin U of Bl1-13. Because Pin V has an allow level on it, the
NAND operates and fhe»film driver F/F is set to the 0 position
stopping film; Film is now étopped and ready for the operator.
to make a frame decision..

| 2c. “NOﬁ Decision: If the nb button is depressed a pulse
is applied to.Pin F of the NAND B2-6. Pin E has an allow
level on it,.because the yes F/F is iﬁ the zero position.
Pin H also has an allow level on it by virtue éf the. 0- condition
of the up-down counter. The NAND operates and the pulse is
inverted and operateslthe film driver F/F which starts film
moving. Also the pulse goes to Pin S of B145 and sets the F/F
to the one state. This inhibits any possibility of a punch
out by removing the level on Pin N of the NAND B2-6. (The pulse
from NAND B2-6K also steps the up-down couﬂter to a -1. This
again puts an allow on B1-13 Pin V, B2—5.Pins S and T. The
next F/R pulse will stop the film and down~count the counter to
a 00. At this point nothing -has been punched out and the film
comes to a stop again.

W 7
2d.  : Yes Decision: The yes button is depressed and the

schmidt B2-1E applies a pulse on Pin E of the NAND B2-5. The
up-down counter is in the 0- position putting an allow on Pin F
of B2~5. The yes F/F . is in the "O" position putting an allow

on :Pin H of B2-5. The NAND operates settihg Bl-3 to the "1" state
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It also pulses Pin'S of 52-6 through inVerte:'Bl;loz. Since

- the film is stopped the_pulse gets through NAND B2-6V and sets
Bl-5Y F/F to "0". This F/F puts an allow on NAND B2-6N. The
positive pulse from B2-5K also-is applied to B1-3V starting
the film and is appiied to POR B2-5M which steps the up-

dbwn counter to -1 again a;lowing NAND BZ—S S, T. When the.
"yes" F/I Bl-3 is set to the "1" state NAND B2-6M is allowed.
Inpﬁt N of 32—6 is alloWed as mentioned earlier. A pulse from
the punch occurs evefy 10 milliseconds via pulse generator B1-2F.
At which time NAND B2-6 operates. This puise 6perate§ a 4Ms
Delay Bl1-7X. The 4MS level from Pin J is applied to the pins
of NANDs Bl-11] E, W, S, L and to B1-13K. Since the decoding
scaler (down-counter) is in the 000 position B1l-11K provides a
positive 4MS puléeito the punch coils 1; 3, 4, via POR B2-18
F, M, T, and solenoid drivers B2-20 H, X and B2-22 H. The
thrée corresponding holes‘aré punched and tape 1is advanced by
the feed soleno;d via solenoid driver B2-24X. At the end of
the 4MS level# delay Blf7F provides a .4us pulse to Pin E of
the decoding scaler which shifts the down scaler to 1lll thus
putting an allow on NAND Bl-13 E and F. The next sync pulse
produces a 4MS level to Bl-13 which then punches out the infor-
mation on diodes Gl through H4 in the frame and reel matrix.
On the next transmission information on diodes El through F4

is punched out in a similar manner. On the fourth transmission
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Clrthrough-D4 is puﬁched out and on tﬁe'final transmission Bl
through B4 and the start code is puﬁched out. This last puisé 
.also gbes.from B1-12 F to Delay B2-8Y. This délay then pulées
Pin F of Bl—8 whicﬁ in'turnArecycles [i.e. Resets] the decoding
'_scaler to 000 ahd resets F/F Bl-5V which puts an inhibit on
NAND ﬁ2—6N stopping any more sync. pulses from getting’through
B2-6. It also resets the "yes" F/f Bl-3. This operation of
5 transmissions and a recycle takes about 56_mi11iseconds.
Film is still moving and upon receipt of F-R pulse film will
be stopped.

2e. It is possible to preselect while the film is moving
continuously. Suppose that film is stopped.A The operator
makes a "yes" decision. The frame and reel number is punched
as described in section (2d). Film begins to move
and the up-down counter B2-4 is set to -1 state. Before the
F~R pulse of the next frame occurs shéuld the operator make a
second "yes" decision this again sets yes F/F Bl-3. This sets
a level on NAND B2-6S, but B2-6T is inhibited since film is
moving. A =3V level is set on NAND B2—6W.. The up-down counter
is get to 1l- which removes the leyel from NAND B1l-13V, thus
preventing film from stopping on the first F-R pulse. When the
F-R pulse does come, one path is through NAND B2-6X. B2-62 sets
B1-5 F/F which puts a -3V level on NAND B2-6N. B2-6M has a

level on it by virtue of yes F/F Bl-3 being set in a "1" state.
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This allows that particular f:ame and reel number to be punched
out. A second path of'the.F-R’pulsevddwn counts the counter
to a -1 via NAND B2-5 W, X, Y.
| 2f. Suppose now that a "no" decision is made before the
next F—R.puisé. The "yes" F/F Bl-3 is in £he "0" state putting
a -3V level on NAND B2-6E. The up-down counter B2-4 reads
0- putting a -3V level on NAND B2-6H. The pﬁlse from the
schmidt trigger B2-3E gets through NAND B2-6K. This sets the
up-down counter to 10 which inhibits NAND B1-13V preventing
the film from stopping. The pulse from B2-6K also sets the
F/F Bl-5 to the "1l" state via inverter B1-10F. This prevents
the punch out on the next F-R pulse. .The only path for the
F-R pulse is to down count B2-4 to O0l.

2g. Suppose two "no" decisions are made before receipt
of a single F-R pulse. The first "nof starts film moving,
sets the counter to -1 and puts an inhibit on B2—6N‘through
F/F Bl1-5S. The second "no" merely up=counts the counter to
10. The first F-R pulse only has one path; through B2-5 W, X,
Y, which down counts the ¢ounter to 0l. If no other decision
is made before the second F-R pulse the film will stop upon .
recei?t of the second framé registration pulse,

2h. Suppose a "no" and then a "yes" decision is made.
The "no" decision starts film and inhibits B2-6N through

F/F Bl1-5. It also steps .the counter B2-4 to 0l1l. The next
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"yves" decision puts the counter to 1- and sets the rest of’
the components as described in section. 2e. The F-R pulse
sets F/F Bl-5 through NAND B2-6Z allowing the frame and reel

number to be punched and also it down counts B2-4 to -1.-

- 21, The frame registration pulse is originated in this’
manner 1 : 2 3
an . v Z /

/4 O O O |
FR boxes . 5 ‘
on film 7z /4 / : '
E%ii}) : O <;osition of boxes when pulse ~.
is triggered ) '

The leading edge of lower F-R box triggers a pulse

through inverter Bl-25Y. This pulse then goes to pulse
generator B2-10Z which then goes to a 150 MS delay B2-14. -

After the 150 MS the relative position of the boxes is as

3
shown below. 2 ,

1
/4// OZ O/ o
Z7/4 4 5 position of boxes at

, f/ e(/ the end of 150 MS
4
o“ ) O .

This now gives us a "light" # 2diode and a "darkf # 1 diode
condition. . These conditions supply levels to H and E of
PAND B2~13. This in turn allows NAND Bl-6Z along with the
delayed triggering pulse at Pin Y. The positive output pulse

is then inverted through B2-7J and goes into the associated



PRESELECTOR PUNCH | | o - 24 -

. circuitry, and is called'frame régisfration pulse (F-R). The
delay B2-14 is equipped with an external pot which cén adjust
- the delay time. Since the length of delay‘ié dependent on
:filﬁ speed, this delay must be adjusted_when‘filﬁ speed is .

changed.








