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CHARACTERISTICS
General Information
The Tektronix Type 6RL Digital Unit presents, in digital

form, measurements of time between percenteges of pulse
amplitudes, measurement of voltege, and the measurement of
time difference between similar pulses when used with a dual-
trace plug-in. The unit provides for autqmatic amplitude
and time measurements with L-digit readout plus unit of
measure.

The Type 6Rl ies designed for use in the Tektronix Type
567 Readout Oscilloscope. In conjunction with the "3"
geries of plug-ins, a wide Variety of measurements can be made.
Operating Characteristics
Input
Internally from horizontal and vertical plug-in units.
Units of Measure
Volts: Readout in microvolts, millivolts, and volts. )
Amperes: Readout in microamperes, milliamperes, and amperes.
Time: Readout in nanoseconds, microseconds, milliseconds,
and seconds.
Numerical Range
Readout from .0001 to 9999
Accuracy of Readout
' The number shown on the readout is accurate to within.3% & 1
count.'
Display Time
Variable from 2/3 second to 6 seconds.
Preset Limits
Front-panel controls set lower and upper limits. Front-

panel lights show whether the number on the readout is between
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the limits, or outside the limits.

Start and Stop Timing Switches

These switches consist of 7 fixed percentages (10% through
90%), which are accurate to within 1%, an uncalibrated manual
control, and a Helidial which measures crt divisions from the
0% Zone and is accurate to within 1%.

Maximum Sweep Rate

Non-sampling tyfe plug-ins.........10 pusec/div.

Sampling type plug-ins.............not limited.

External Programming

The Type 6RL can be programmed externally from remote or
automatic sequences.

Mechanical Specifications

Construction--Aluminum-alloy chassis.

Front panel--Photo-etched.

Net weight--10.2 pounds.
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OPERATING INSTRUCTIONS

General

The Type 6R1l Digital Unit is an accurate readout device
for time and amplitude measurements. The Type 6R1 is designed
for use with the Tektronix Type 567 Oscilloscope.

To get the most from your instrument, it is important
to understand the function of each front-panel control. This
section of the manual describes each control and its use in
the operation of the instrument. As each control is des-
cribed, note its location on the front panel of the Type 6R1.

For the purpose of this procedure, it is important that
you understand the meaning of the terms "Intensified Zone"
and "Slope". The following explanations define these terms
as they apply to the Type 6RL.

The Type 6Rl produces three intensified zones on the
display of the Type 567 Oscilloscope. Each zone appears as
a brightened portion on the trace.

The first Intensified Zone is the 0% ZONE and appears
at the start of the trace. This point is fixed on the
display. The 0% Memory circuit tekes a voltage sample at
this point for use as a reference.

The second Intensified Zone is the START to STOP zone.
The length and position of this zone depends on the setting
of the START and STOP switches. When the MODE switch is in
the TIME position, this zone shows the portion of the wave-
form being measured. The START to STOP Intensified Zone is
extinguished when the MODE switch is set to a VOLTAGE position.

The third Intensified Zone 1is the 100% ZONE. The length
of this zone is fixed and its position is variable with the
A or B 100% ZONE SET control. The 100% Memory circuit takes

a voltage sample at this point.
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s

The 0% and 100% or the START to STOP zones can be turned
off with the INTENSIFIED ZONES switches.

The term “"Slope" refers to the rising or falling portion
of a waveform. There are two kinde of slopes: a rising
slope (positive going) and a falling slope (negative going).
The SLOPE switchee select the slope on which the measurement
(time) starts and stops. The FIRST-SECOND switch selects
either the first or second positive-going slope if the ¢
SLOPE switch is in the + position. If the * SILOPE switch is.
in the -~ position, the FIRST-SECOND SLOPE switch will select
either the first or second negative-going slope on the display.
To use the SECOND SLOPE position you need at least 2 pulses
or cycles since the second slope refers to slope on the
second pulse or cycle, displayed on the oscilloscope (see
Fig. 2-1).

FUNCTION OF CONTROLS
START BLOCK

The switches and controls in the start block are only
used for time measurements. They are not used‘in voltage
measurements.

FIRST-SECOND SLOPE Selects the first or second slope
on the display at which the measure-
ment begins. To start on the
second slope you need at least two
cycles or pulses displayed on the
crt. Always keep this switch in
the FIRST position unless you are
making a second slope measurement.

+ SILOPE Starts the measurement on the posi-
tive (+) or negative (-) slope of

the waveform. To measure on a



TIMING START

Page 2-3

positive-going slope, use the +
position. For messurement on &
negative slope, use the - position.
This switch, in conjunction with a
similar switch in the STOP portion
of the instrument, gives a variety
of combinations. Keep in mind that
you must set the START to precede
the STOP, otherwise, the displsy
will be meaningless. Detailed use
of this switch ig covered later in
this section.

MANUAL: In this position of the
TIMING START switch, turn the red
knob control on the front of the
switch and manually set the start
point of the measurement. (Be sﬁre
the SLOPE switches are in FIRST and
+ positions.) For example, if there
were two pips on a waveform and you
wanted to measure the time between
them, first use this control to set
the start of the intensified zone
at the first plp, then use the
MANUAL control on the TIMING STOP
switch to set the end of the inten-
sified zone at the second pip. The
readout would give the time between
pips.

A TRACE %: This precisely sets the

percentage point at which the time

6R1
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measurement will start on the A
channel trace. For example, in a
risetime measurement, set this
switch to A TRACE 10% to start, and
set the TIMING STOP switch to A
TRACE 90%. The readout would give
the risetime of the waveform.

B TRACE %: This starts the measure-
ment on the B channel trace when
dual-trace plug-ins are used. Nor-
mally when you start on B TRACE %,

~ you also stop on B TRACE %. However,
there are various combinations of A
TRACE % and B TRACE % which will be
described later in this section.

Do not use B TRACE % positions with
single~channel plug-in units.

TRACE A-B--START VOLTAGE: In this
position of the TIMING START switch
you use the Helidial Jjust below ﬁhe
switch. Each major division on the
Helidial is calibrated to represent
1 vertical division on the oscillo-
scope graticule, and will stert the
intensified zone at the point set
by the Helidial. For example, with
the Helidial set at 1, the time
mes.surement wili start 1 vertical
division up from the 0% ZONE. The
A-B refers fo Aor B channel.and is

set to the channel in use.
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Helidial

MODE Switch

B VOLTAGE

A VOLTAGE

RESOLUTION Switch
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Set to the polarity of the waveform
being measured. Only used with the
TIMING START Switch in A-B TRACE
position.

Calibrated to move the intensified
zone 1 vertical graticule division
up or down for each major division

on the Helidial.

TIME STOP (-) START: Position used
for all TIME messurements.

VOLTAGE A-B: Positions used for
voltage measurements. The A and B
refer to the appropriate channel of
the vertical plug-in unit. With
gingle-channel plug-in units, always
use the A position.

EXT. PROGRAM: Used when the instru-
ment is set up to operate on external
commands .

Set to the polarity of the waveform
being measured when the MODE switch
is on B channel.

Set to the polarity of the waveform
being measured when the MODE switch

is on A channel.

AVERAGE OF TEN SWEEPS--IO ~ HI:
Counts ten continuous sweeps, and
moves the decimal point to indicate

average. Right-hand digit (units)

6RL
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blanked in LO, visible in HI.

ONE SWEEP---I0 - UNSCALED: Measures
one sweep of the displayed waveform.
UNSCALED turns off unit of measure
indicator (right side Nixie tube).
Also, the count is direct and does
not pass through the divide by 1,

2, 5 circuit. The number on the

readout must be divided by 2 or 5

~ when the TIME/DIV. switch is in a

2 or 5 position.

Varies the time from cne readout

display to the next. During this
period the readout holds the last
number counted. No further coﬁnt
will be made until the display

period ends.

CRT DISPLAY SWITCHES

A 100% ZONE SET

B 100% ZONE SET

Sets the 100% zone (intensified) of
the channel A waveform.

Sets the 100% zone of the B channel

waveform.

INTENSIFIED ZONES SWITCHES

0% AND 100%

START TO STOP

Turns off the intensified portion
of the waveform in the 0% and 100%

Zones.

Turné off the intensified part of

the waveform between start and stop.

6R1
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STOP BLOCK

The switches and controls in the &top block are only

used for time measurements. They are not used in voltage

measurements.

FIRST-SECOND SLOPE

’ * SLOPE

TIMING STOP

Selects the slope on the waveform

at which the measurement stops.

For example, the time of one cycle

is found by setting the TIMING START
switch to 50% FIRST SLOPE and set-
ting the TIMING STOP switch to 50%
SECOND SLOPE.

Stops the measurement on the posi-
tive (+) or negative (-) slope of

the waveform.

MANUAL: The red knob control on
the front of the switch sets the
STOP point on the displayed wave-
form. (Be sure the SLOPE switches
are in FIRST and + positions.)

A TRACE %: Sets the percentage
point on the A channel at which the
measurement will stop.

B TRACE %: Sets the percentage
point on the B channel at which the
measurement will stop.

TRACE A-B--STOP VOLTAGE: In this
position of the TIMING STOP switch,
use the Helidial just below the
switch. Each major division on the

Hellidial is calibrated to represent

6R1
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Helidial

LOWER LIMIT SET -
READOUT LESS THAN

MID-ZONE

UPPER LIMIT SET -
READOUT GREATER THAN
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1 vertical division on the oscillo-

" scope graticule, and will stop the

intensified zone at the point set
by the Helidial. For example, with
the Helidial set at 35, the measure-
ment will stop 3 divisions up or
down from the 0% zone.

Set to the polarity of the waveform
being measured. Only used in the
TRACE A-B position of the TIMING

STOP switch.

Calibrated to move the intensified

zone 1 vertical graticule division
for each major division of the Hell-

dial.

In go-no-go (accept or reject) type

measurements, this switch sets the

" lower acceptable limit. If the

number on the readout (Nixie tubes )
is less than the number shown on
this switch, the lower limit lamp
will light. This information is

also present at the external program

plug for automatic reject mechanisms.

This light comes on when the number
on the readout is within the limits

set by the LOWER LIMIT SET and the

- UPPER LIMIT SET switches.

Sets the upper acceptable limit.

If the number on the readout is

6RL
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greater than the number shown on
this switch, the upper limit lamp
will light. This information is
also present at the external pro-

gram plug.

The numbers (Nixie tubes) are read
direct.

The right-hand Nixie tube gives the
unit of measure in NS pS, M3, 5, pA,
MA, A, pV, MV, and V. This tube
will be dark when the RESOLUTION
switeh is in the UNSCALED (MAX)
position.

The decimal point is automatically
placed in the proper position by
the TIME/DIV. switch when you meas-
ure time, or by the MV/DIV. switch
when you measure voltage, on the
accompanying plug-in units. No
interpolation 1s necessary since

the reading 1s always direct.

MEASUREMENTS WITH THE TYPE 6R1 DIGITAL UNIT

The following shows how to use the Type 6R1 Digital Unit.

Four basic measurements are described. Once these basic

techniques are mastered, you should be able to set up the

instrument for other measurements.

In addition to the Type 567 Oscilloscope and two plug-in

units (3S76 end 3T77), a signal source is required. A Tek-

tronix Type 109, 110, or 111 Pulse Generator or a similar

type generator, will serve this purpose.

6R1
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Set the fropt-panel controls ss follows:

START
SLOPE switches
TIMING START
START VOLTAGE
Helidial
STOP
SLOPE switches
TIMING STOP
STOP VOLTAGE
Helidial
MODE
B VOLTAGE
A VOLTAGE
RESOLUTION
DISPLAY TIME
CRT DISPLAY
A 100% ZONE SET
B 100% ZONE SET
INTENSIFIED ZONES
0% AND 100%
START TO STOP
IOWER LIMIT SET
UPPER LIMIT SET

Risetime Measurément

First and +
A TRACE 10%
+

0

FIRST and +

A TRACE 90%

+

.

TIME STOP (-) START
Up

Up

ONE SWEEP LO

Fully clockwise

Fullj counterclockwise

Fully counterclockwise

Up
Up
0000

0000

Risetime is the time it takes a waveform to rise from

10% of its amplitude to 90% of its amplitude. For example,

assﬁme you have a 100 millivolt peak-to-peak pulse. The

pulse begins at zero and starts to rise. When it reaches 10

millivolts (10% point) the count starts (microseconds,

6R1
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milliseconds, etc.). When the pulse amplitude reaches 90
millivolts (90% point), the unit stops. The readout indicates
the risetiﬁe of the pulse. |

To meke a risetime measurement proceed as follows (any
control not mentioned should remain in the position called
out in the preliminary set up):
1. Apply the signal to the vertical amplifier plug-in A
channel and display a single pulse on the crt. (Adjust the
delay or trigger on the sweep plug-in so that the start of
the pulse and the 0% zone coincide.)
2. Adjust the A 100% ZONE SET to place the 100% intensified
zone at the peak of thé waveform. Be sure the TIMING START
switch is set to A TRACE 10% and the TIMING STOP switch to
A TRACE 90%.
3. Turn the DISPLAY TIME control to mid-range. Each flicker
of the readout represents & new count.
. Read the risetime directly from the readout. This is
the risetime of the pulse (see Fig. 2-2). |

Notice the three intensified zones. First, on the left
is the 0% zone. Next is the zone between 10% and 90% (start
to stop zone) which was just measured. Iast is the 100%
zone. You can turn off the 0% and 100% zones by moving the
INTENSIFIED ZONES 0% AND 100% switch to OFF. This switch is
located in the center, bottom portion of the front panel. 1In
the OFF position, the 0% and 100% zones will not be intensified.
Falltime Measurement

This 1s similar to the risetime measurement except that
this is the time it takes the pulse to fall from 90% of its
amplitude to 10% of its amplitude. In the case of a positive
pulse, the measurement is on the first negative slope of the

pulse. (For a negative pulse, use the first positive slope
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for this measurement.) Return all controls to their preliminary
position.
1. Adjust the A 100% ZONE SET control to set the intensified
100% zone at the peak amplitude of the displayed pulse.
2, Set the SLOPE switches in the START block to FIRST and -.
3. Set the TIMING START switch to A TRACE 90%.
k. Set the SLOPE switches in the STOP block to FIRST and -.
5. Set the TIMING STOP switch to A TRACE 10%.
6. Read the falltime on the readout.

This measurement shows one important thing. Starting
on the left side of the crt and moving to the right, you
must always meet the START intensified zone first. In the
above measurement, moving from left to right on the trace,
you encounter the 90% zone on the negative slope before you
reach the 10% zone on the same slope (see Fig. 2-3).
Voltage Measurement
| Using ﬁhe same pulse as for the risetime measurement, the
following steps show how to measure the peak amplitude (volt-
age) of this pulse.
1. Set the MODE switch to VOLTAGE A.
2. S8et the A VOLTAGE switch up. (If the pulse were negative-
going, this switch would be down.)
3. Turn the A 100% ZONE SET control until the intensified
zone is on the peak of the pulse. (In cases where the pulse
has overshoot, set the 100% zone on the flattened part of
the pulse beyond the overshoot.)
. Read the voltage shown on the readout. This is the peak
amplitude of the pulse. (To include the overshoot, if any,
move the 100% zone to the peak of the overshoot and note the
réading. For amplitude of the overshoot only, subtract- the

first reading from this, the remainder will be the amplitude
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of the overshoot.)

Thie measurement shows that voltage readings are taken
between the 0% and 100% zones. Since you can move the 100%
zone to any point, you can measure the amplitude at any point
on a waveform. This may also suggest a way of checking the
calibration of the vertical amplifier plug-in.

Frequency Measurement

This measurement counts the repetition rate or pulses
per second. The counter starts at the 50% point on one pulse
and stops at the 50% point on the following pulse. This
gives the time of one pulse. The reciprocal of the time, in
seconds, equals the frequency in pulses per second ( % =F ).
Return all controls to thelr preliminary position.

To mesasure frequency, proceed as follows:

1. Adjust the horizontal plug-in to display two cycles or
pulses.

2. Adjust the 100% ZONE SET control to place the 100% inten-
sified zone on the peak of the first pulse. |

3. Set the MODE switch to TIME STOP (-) START.

k. Set the TIMING START switch to A TRACE 50%.

5. ©Set the SLOPE switch in the STOP block to SECOND.

6. Set the TIMING STOP switch to A TRACE 50%.

7. Read the time of one cycle on the readout. Divide 1 by
the indicated time to get the freﬁuency in cps or pps.
Phase or Time-Difference Measurement

The following steps show how to measure the time differ-
ence between two similar pulses, one in channel A and the
other in channe; B. You measure the time from the 50% point

on the channel A pulse to the 50% point on the channel B
pulse. This is the time difference between channel B and A.

Return the controls to their preliminary setting. To make a

6R1
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time-difference measurement, proceed as follows:
1. Set both START and STOP slope switches to FIRST and +.
2. Set the TIMING START switch to A TRACE 50%.
%, Set the TIMING STOP switch to B TRACE 50%.
4. The number shown on the readout is the delay of channel
B with respect to channel A (see Fig. 2-k4).

In this exémple you could have had channel A delayed,
in which case you would start on B TRACE 50% and stop on A

TRACE 50%.
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MOPE. SWITCH | Q52-2
¢ EXTERNAL pmam N
CoNNEmCTOR)

VERT. SIG. IN ) RSB-2
(FROM PIN12,P32, | zTe
CONNILTOR YO
INDICATOR. UMIT) & &—= +I2BV

) +i25v —\00ov
&— + 20V R63-2
| 391K
4 &——» —100V R&0-2Z
| 10K F128Y
AAA Do2-2
+ O% IN YWy
(FROM © %, zoue) +20 aen-2 RBO-2 R8I-2
J Il SoTds :
; |
+2.0 RID-2
ov 10k 8 V33-2

-0% IN !
(FROM 0% ZONE)

Q7 3-2
ZN 1304

-100v ) ©<_p.aa-1
0% MEMORY OUT 7 ='Sq0 -
TO TIMING START
£ STOP SWITCLHES, QA8e-2
MEOB SWITCH, § S DRAWIN !
EXTERNAL PROGRAM. REFERENCE RA ]
CONNECTOR) PLUG-IN CIRCUIT BOARD CONNECTORS R88-2

271
TYPE ©RI 0% & 100% MEMORIES

-joov



7 &—————» +300V

+125v

24-3
4 +125Vv hicse Y
R Seese——
RI-3 Q28-2 RZ8-3
&.8 2N1749 30K
1 M’VW “+20V
- , RrR23-3 RrRZ9->
L 22Zuf 10K /@ 12K
19 & AMA -
Vil >
TO + START D27-3
START VOLTAGE: VOLTAGE "
SWITCH 0 = CAL:
20 € +125v
az2-% +i2sy
E) R4-3
RTS5830 160K
-12.2v Qas-» R8-3
20K
R234-3
© —12.2v A . 2N1749
RS- R9-3
2 —-100V oK .',,1’!'@ T \zie
Tc “+ -
DI-
STOP VoLTAGR V%I’?fc—.E. “1/ ®
SWITLH l - CAL.
+20 +20V +20V
o Qa4-> +zov Qig-3
Q40-3 OCiT0 +4izsv be4-3  RTS230
INI74D cso-2 -\2.1v
&-8 REI-3 -
200k RAG-D
13 < 0 . Y QAS4-2 160K
250-3 2N1T754
R40-2 o - v - :
Py % R sy o) toev RAMP SLOPE
INT, CLOCK GND = =
(FRow: Mopz swiTed 18 € 523 +128V +300V
= R T ‘
NEeT s = R RI02-3 Dilz-3
R 20w X eoTs
EXT. CLOCK 1N E e _L
(FRO® Piwm [, P32 8 «— e RIL-D cig-3
CONNECTOR TO . T 2 500k 0. =R
N LEATOR, UNITY :g§‘3 .
EXT. Aok &aND S RIUUI=D
(Frow mape swited 12 it 2
OR. EXT. PROGRAM. +20v +20v 5%
CONNECTOR , J34) 4 M 4
CLOCK OUT | <— QI04-3 %moo-a - —
©8 -3
TO STARTX $TYoP < R54-3
(ste.mu_ caimmrom :>ﬁ:'uc 2NITR4 AV 8 Vi0o5-3 .0J 8
£ MASTER. GATE) L RIDI-B mmee T vin-3
. 3.3k W4
(TG MODE SwWiTcH) +20v R104-2
+20 &
R20-3 L
8 ’ ov 101 aos 3
+ GATE IN £ Wy P
Fro 7, 2LNI204
M 0% ZOME) | 20v m
) <—j——— +20 RBO-3 I
. D85-3
PRINT - ov Ao c8s-3
COMMAND IN Wi s Qloa-»
(FROM MASTER GATE) ‘ 3 o [ D
' Qss-3 pebia
10 &——— —100V 2N 1204 psz2 = R®53 : RB6-3 B
Ak = 10K B2k
. - i - 100V
_/‘._/L_. ov
RAMP OUT 17T <
(Tc‘sxh:‘rm;%os:g& REFERENLE DRAWING R;_jg;} gi
CONMECTOR) PLUG-IN CIRCUIT BOARD CONNECTORS
TYPE GRI T VOLTMETER -100v




4128V

+20V
1;
RCE-4- = R6T-4
g SLK 200K
Y] NL
" v
D684
+125V
+20V R171-4 +20V
QG65-49 200K
2N404 Q75-
2N4O
+20V +¥20V )
N
Rp2-4 RGL-4- RI6-4
120V Y +125Y
LK 22K 72K i r20v
<go-
Q34-4 Doae, 39 RE -4
281754 A Zpisa coe-g yg-4 = 220K
27K 330 320 ARA L
= RE0-% i~
3l il TR L K_
22 S SREL4L ~p..4
<22-4- 4 RIS 4 S5k FETIE
8 % INSOS
AY!
F 4 +128v
=20V
cqo-4
39 5‘?1\04
42-4 |
[ RAc- 4
3t Pty
Q524
Q44-4 2LN404
1 <RA%4
J P T1495% Ssuv
SR8
j>s7.o
= ) Q43-4
crock N 1G€ LN40%
7€ =
4 £ TO GND THRU 18T SLOPE SWITCH
=;_CH7:Av
Lo
5 £ TO GND THRU 282 5, OPE SWITCH
Lcers
Lo -
2 ya
RB4-4 <
8< 2,7.&2[
1q < =
20¢
TYPE 4R SIGNAL COMPARATOR.




_]— +20
ov

PRINT COMMAND 13 T ey
euT 14— 28V Q24-5 125V 125V
R25-8 2N398A 220-5 Lawe-s
15< 18K R2-5 100K =—lﬁ'|5 243k
WA'S .00 W
teq l +125V R20-5 A 3
l'!< . 28 Q23-5 120
+230 RT 5203 L
‘ D28-1 SRI8-5
\ns | <27-5 R24-5 4T
s 0.1
RESET PULSE s ! 100 K.
ouT N 2 R11-5 =
| 22K
' = +20V
b} Q'!3-5
1 . RIT-E RI10-5 2¢
r +20 D2-5 Da-5 33K e éi(l”aDA-
B |_ ov C";j 2015 Vi
—GATE 7 ’l' - +20V i
e S Pt
1071-45 Qs-s +125V BV 120V
+ 20 2N40G +2.0V
L c3-5 T R35  os-s Q35-5 R4T-5 R3T-5 QA45-5
P i 37 0 a 2N1T54 150K 1501 2NIT54
Q - s <& S =
+ GATE ‘ 53-8 ;:;;‘_f 120V :‘/ \\b
j0é———> -100V eens ;y e32-5 R32-5 Da1-5 R36-5 PTZ-.‘»’ZE
____l}—'_“,“ +20V -lo0v 100 5ek s07s i
3t . {
START COMP. 2 T +20V SRIS-S €34-5 46-5
| ca2-5 »42-5 042-5 22K 120 120
j I 1‘{9 56K f:j‘ls =
-0% ! " Lrass
LI— +29 20y +12BY  +12.5V +20v :L'L.‘LK
ov - = —
U Q55-8 RG1-5 R51-5 Q63-5 =
2N1754 150K 150K INIT54
+20V y \1\1
*"“’“U'—U_csz-s R52-5 p52-5 ru‘s;;s "‘fsbazs
ov 270 56K ©0Ts ¢ 20V
-0% 20 s e Q33-5
+20V SRE5-5 c5e-5 2NI304
S2aK 20 120
f——*w ce2-5 R62-5 D62-5 |
ov 100 YA 0TS <
iq - o Pt
Pl 25V
———[—_‘————‘ + 20 +20V
, .2 R70-5 Q73-5
START STOP 18€ T 4K ZM6db
1 o { {_Jzso4
cLock IN 4 & N
+20V
R_\~§ Qe3-5 128V
|| ——A— +20V N30 +20V cn-s
N *Aecl1-5 RI2-5 41
T 22uf ’?};‘14‘1:5 ™
j -5 RU-5 2 RI3LE
o e S
CLOCK OUT 5& a5 RIA-E =
100 2.2
©.3VAC
G o Q23-5 =
VIs-5 2N 1954
EY (r S
TYPE GRI MASTER GATE

o]



0% 100% OFF ON oW

A100%7 IN

—~ CHOP IN

B100% IN

+ CHOP 1IN

- 0% N

TRACE BRIGHTENING
PULSE

START STOP IN

TYPE ©RlI

WA —{%.2v
s F20v mero
+2.0
R2-G a%-6 23K
h ov 10K
4 < AWy ZN1304
| +20V
ety For”
10K .
12 < il Iyes +zov +128Y +720V
DI2-& LR42-6 &D52-6
Q13- ©075 =t ¥iieas 20V o= // QG946
2ZN1204 ; —d { ZN404
RI3=6 gy RS3-6 pa-6< . lcal-4
i +20 %2‘7"‘ 3.9 e =T 22 \'
R20-G =
I—J ov 10K Q226
2 Ay 2NI1204 F;;f'é Qs3-6
| +20v i 2N404
gl ine R0
ov 10l L
4 "I'AY
)
D326
Q33-& ©0TS
2N 1204 . Kt
R32-% L R43-6
+20 z.21 = 2.2k
i L R-<40-6
. |U I - ok N p4a-0
| | 2IN404
+20 -
U |—| ’— ov
7 &
' | R82-6 L RI4-6
1 33K =72.21
| : - AMy—= —12.2V L
,—l ]-—l +20
13
+20V
& &— + 113V R63-6 D82-6
2.ak N ¥ neaa
+20v R60-6 -
W s eos Qon 6 D36
2N4 04 D62-6
- RB80-&
3 s —|2.2¥Y 10K f— QaB>-e
L ROZ-6 A ) 2n404
Ny 33K
10 =AM~ 20V
+20v =
R73-6
ERT -
I R70-6 073-6 RS .
° < 10K Q73-o ® =8 €
w404 | o I
RI2%-l
= 23K
5 AN\~ + 20V

ANALOG DISPLAY



I =5 ‘;Il
1 < H +230
+125
RESET PULSE IN 2 € ‘
< RIT-T 4 R3T-7 L RE7- -
| =200 =700k =550 B
3< ’ +128v +125V $125V +12BV
| +20V + 20V +20V
45-7 :
420 1N404 +20v Q657
Q25-7 Q55-7 2N404
2N404 Jlpaer 2N404
RS8-7
226 22K
12¢ Kt —3}
o58-8 coa-T
5075 3%,
RS2-T +20v
L 47
. c4o-7 £56-T T Ro2- cee-T -
BGK 470 470 R =z oerT P et
1
4< L R4S -7 = RGBT
ca- Z2.2% =z2.2
INPUT ) Clbgg-,
—GATE St )
0727
| < R55-7 015
A %——'»‘{'I'LS 2.2k
P—I-‘r\ =
©.8
T +20 20V
+1l ci-7
-T2z
2 I .t Q837
<—_[? L IN1204
S RIS-T
CARRY OUT 4 T
R83-7
ERY 2.2k
7<
8<
10€
TYPE GRI - 10




= =5 |
| +238 l [ ]I
—”-— 125
RESET PULSE 3 E——
+20v
$R37-8 £R57-8
R1-8 | a T'%0" 0388 Rr38-8 [isex
1 Y +2.0v eoTs eors e
+cile 20V +125v [+zov R3ZA-8 +L0V
-]: 22 uf Q25-8 47K
= INI754 Q45-8
i QUs-8 Q35-8 2N1754
14 ¢ + 25V 2NI75<4 420V ZNIT54
c28-8
: 150
R22-8 % p22-8 O
56k %6975 + 2.0V
2-8
120 sek =
! c42-8
ov c22-8 47
Lotk In 3 r.-)zg-s <7 — Dj\;‘. .
N Ut - <4 2355-
4 < 8 ©075 =RI15-8 = R3IS-8 5075 -‘; 2.2
5 ¢ T2z I 2.2 =
2<
:,p.sv-&
12< +20V +128V  Zisok 4z0v +20v
+12BV
i QAs-8 - -
2< 2NIT754 ‘};gf Q7I5-3 'Mwasi csioza
15¢ 2N1T754 Q44-8 foor
16 < +20V \‘j 2NITS4 AMA
R&6-8 RIG-8 A R50-8 . R45-8
17< |PeZe=pez-e 151 Sk +2ov —] Lrs2-2 47K 2h0%
8 Vi +125v =62k L
< c7o® Q14-8 ¥ iore B
RG5-8 Coe-8 CTo-8 22 - -
19< | ol 22 - 150 = MR T 2NITS4
20< e = A
; YNV
| D'I?: 8 5- 2 ::l,;-e <
- =R75- >R72~
| @o75 =2.2K i:PE:f“ &
| = +20v
19 +125V
. ceo-a C12°8 = Da4-8
| 22 o O-luF 075
! = o,
| .0
l'A'A' 5
| R80-8 L
47 RBL-B
| o2k Qs4-8
x | 2NITS4
L cg2-8
‘ T orlet
’ +20 =
oV
CLOCK OUT G ¢
<R44-8
=22k
+
7
4cs2-8
3 &—n L Ol
TYPE ©R| -




|

| +2
] o -
CARRY OUT 18 ’l
RESET PULSE &
RIT-9 2 Q75-9
= r3T-9 > -
150k = ok B =y Q65-9 ZrI7-a INITS4
= 150%
7< +20V rizev +20V +125v ENITS
+20V +20V 425V
5-9 A +20v
Q QI5-9 Q35-9
n¢  2MITB4 2N1754 INITS 4 Qssa 1
+ 20V -
Q25-9 . N Q45-9 2NI754 dpse-9
2N1T 54 2 ZNITSS =
+20V - o ® |
+20V 235 %mq-q “es7 csa-a
B 4Tk
R2-4 , +20v s
56k =o=2-9 R22-9 N rR59-9 +20v
6095 ce-a cle-a ok P - R42-12 p42-9 4T
100 022-9 C¢36-9 - -
c2a \oo P =) oo 56k Fop75 53‘; Q csers R62-9 = pe2-9 G- cre~a
2 221 L caz-9 56 FuoTs 100 100
INPUT ) 3t D 7 ar N cL2-
~ (! S
+asv o2a Ot 'naﬁq B os3-4 By N —
0TS eos ‘ IDT{LQ
GoTs
STAIRCASE OUT 2 Ra-q rR22-9 1
R34 RAD=q I
‘ oo 100K 100K g R&3~F
‘ . 50K
(mcrend =T 3?{;{2 =53¢ rip= e %R.ZE-‘\ nse-a L lpas-a ReBoq 4 %R44 @ rsa-qd I
-N L , =7 == == - = - - <+ R55- 4-9 = = -
Tei-o 4aKk =243k 47 ==4. = R& ZRes5-9 R74-9 = . R75
> gyor PR < e S>3k Z. s 43K = 4.2k 43K 1;2?;:
+<
2 <
15
~
|9 QAI0I-3 [
QI02=~2 RTS 8O
5 ¢ Qlos -2 RTS8>0
e Qio7-o RTSS30
Qloa-9 RTS230
|4 &—— +125V RT5830
16 ¢ + 2.0V ZRioa-9
:t 75
o]
17
QIOO~-2 1
0 QI02-9 9 RYS®D0 Z RI00-3
o< Q045 RTS820 d r102-4a T's0
e =50 =
TS5830 P -
> Se? oy 2hies e
alos=5 | 5830 Zroe2 I
RTSE20 =RI108-9 -
< 150 -
~ -
Rnos-q <
75 =
L
TYPE G©R!
COUNTER




. STAIRCASE EROM (3&

UNITS COUNTER

rrri_r'f +20

Q44-10
IN12TY
I +3
10
D34-10
15 N \‘?/ S
Q44-10 =
2N4.04.
STAIRCASE FrROM 5 sy
TENS COUNTER (l +20
Q54-10 24310
ZNIRTT
+3
| \':
D410
14 - I~ S
Q84-10 _F k/ b
N4ca
STAIRCASE FROM | 1L < (73-10
HUNDREDS coonter ! { +20 ey « 573-10
- A J)
Q9410 R83-10 Db
2N13T7 39K
173 =2 N
Qio4-l0 _F \_
+125V
gé——o—-}-\z_sv
Q140 R103-10
2M1377 39K Dll4-10
A AL
Qin4-10 = \/ Dr
2N404. -
STAIRCASE FROM s - T
THCUSANDS COUNTER f +20 sy ans 'D@ 513-10
@QI34-10 RI23-10 [ o —
241377 33K k/
+3
s = DWWZ-10
av R141-10
2.1
OUTPUT TO GATED 8
LAMP=- DRIVER R143-10 )
1o Dig4a-io
Qi4.3-10
eé_l- 2N4-04 v ! SRid-io
L A I—H—-—-—A pd . D14-10 < 32K
: diai-lo  ZRIZ40 PRYETIED S oo ZEEL0 - d
FEL— =122V g0y b ‘l, 1 -12.2v
TYPE GRI -1e2v -12.2v -2y

LOWER LIMIT NO-GO



@4-1t

IN404
13 25y
+20
Q 14~ A
2NI13TT 3eK
STAIRCASE FROM 10 +3
UNITS WOUNTER ~
Q24-11
2N404-
el
| N +120 +\2.8V
_A"Ir Q341
_,.l"J 3T D34 -\\
STAIRCASE FROM =& +3
TENS COUNTER N . b e
Qa4-1t
2N4.04
1€ F125V
Qes-u T
2N404 rzg-ts—gz\
1a& +1
4\ +2.0 25V
Q74=11
2M1277 D141t
STAMRCASE FROM || & +3
HUNDREDS Couuﬁz”\ . b o |
Qs4-il
1N404 Q12-11 =
& +125V BT3-1)
Qo4a-l T |
IN 404 Q24-11 —P—
Z NI3TY VK
4<& 20 +125V
Qild-i e
J;'IHIF 2NIBTT Sok Dua-
STAIRCASE FROM & *+3
THOUSANDS COUNTER R b >t
Ql24-\t T
Zh404 Q13-
5<€ +25 v Bha-n
[ [N
Qi34 RI23-11 \/
6%»4—!1“ 2M1377 kA —di—
£ \5
RI42-11
72K
OUTPUT To GATED §
LAMP - DRIVER -
) DI4&-1)
3 Q143-1
< 2ZN404 ) .
. P " L 1 Dia-1 E:;‘;:’
pld=n S Rriz4-1 DI >Re4-1l Draz-u R54-0) 1
B 12,29 %3 Sian Y =
12,2V 2.2y
—12.2v -12.2v

TYPE GRI

-12.2v

UPPER LIMIT NO-GO



TYPE 6GRi

LAMP DRIVER
DRIVERS GATE
QG312
2ZN301
TO MID - ZONE
LAMP le‘i-l‘l.
- Q23-12
. o 122y R20-12 2N404
ok
FROM UPPER-LIMIT 4 & kS A
No-6o BoAms  +< \l':
Q33-12
LN301
j S
To UPPE:;LIMIT \4
- R33-
A ' Lraz-z
2w 2K
-12.2v ReO-12 T Qea-i2
8 IN4O4
' \§
Q53-12
ZN301
° S R4
T 227k
. < i)
TO LOWER-WIMIT |3 S Re4-IT
LAMP Qi_sl-n. SIK
1< 2w
Z( -12.2v
R40-12, Q43-12
1 e 10K 2N404
FROM LOWER-LIMIT 5/ L
NO - @O0 BOARD b
14
1<

8< s
+20
J L o

PRINT COMMANO FROM ‘-/

MASTER GATE BOARD

Il%»-a—zav
36——— -12.2v

Rt
(.74 )

QI3-12
2N1377

~-12.2v

— 1

LIMIT LIGHT

DRIVER



