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MODEL ES-550

GENERAL SPECIF ICATIONS

THe PRECISION MopetL ES-550 CATHODE RAY OsciLLOGRAPH 1S A WIDE BAND EXTRA-HIGH SENSITIVITY
INSTRUMENT INTENDED FOR USE IN DESIGN, RESEARCH, AND SERVICE LABORATORIES FOR COLOR TV ANALYSIS

AS WELL AS FOR GENERAL PURPOSE VISUAL CIRCUIT TEST AND ALIGNMENT,

THE CAREFULLY DESIGNED FUNCTIONS OF THE MoDEL ES-550, COUPLED WITH UNUSUALLY HIGH SENSI~-
TIVITY PUSH-PULL VERTICAL AND HORIZONTAL AMPLIFIER CIRCUITS AND LARGE CATHODE-RAY TUBE SCREEN
AREA, PARTICULARLY ADAPT THE ES-550 Y0 RAPID AND EFFICIENT TELEVISION AND FREQUENCY-MOOULATION
ALIGNMENT PROCEDURES, AND PROVIDE VIRTUALLY DISTORTIONLESS DISPLAY OF NON-SINUSOIDAL WAVEFORMS

ENCOUNTERED WHEN TROUBLE-SHOOTING TV SYNC AND SWEEP CIRCUITS.

PRECISION MopelL ES-550 PROVIDES THE LABORATORY ENGINEER AND THE MODERN SERVICE TECHNICIAN
WITH AN INVALUABLE VISUAL ANALYSIS TOOL COMBINING STREAMLINED MANIPULATI®ON WITH AN UNUSUAL

NUMBER OF VERSATILE ADVANCED PERFORMANCE FEATURES, OUTLINED BELOW:

| . PusH PuLL VERTICAL AMPLIFIER:- SINUSOIDAL FREQUENCY RANGE - |0 cycLES TO0 5 MEGACYCLES.
RESPONSE 1S WITHIN | D8 10 3.5 Mc AND WITHIN 3 DB AT 5 MEGACYCLES. |INPUT IMPEDANCE 18
2 MEGOHMS (N PARALLEL WITH APPROXIMATELY 20 MMFD.

2. VERTICAL SENSITIVITY:- 010 voLT (10 MiLLIvOoLTS) RMS PeER INCH. {0 MiLLIvOLTS RMS wHiICH IS
EQUIVALENT TO 20 MILLIVOLTS PEAK~TO-PEAK WILL PRODUCE A DEFLECTION OF ONE INCH OR MORE ON THE
CATHODE~-RAY-TUBE SCREEN WHEN THE VERTICAL GAIN CONTROL IS SET TO MAXIMUM AND THE VERTICAL AT~
TENUATOR SWITCH IS IN THE "XI|™ PosSITION. THIS UNUSUALLY HIGH VERTICAL SENSITIVITY PERMITS
DIRECT ALIGNMENT AND/OR ADJUSTMENT OF LOW GAIN CIRCUITS AND PROVIDES FOR EXAMINATION OF MINUTE
SIGNAL LEVELS.

3. VERTICAL=-INPUT STEP ATTENUATOR:- CALIBRATED VERTICAL~SENSITIVITY ATTENUATOR SYSTEM, OF
THE COMPENSATED RESISTANCE-CAPACITANCE WIDE BAND TYPE. VIRTUALLY NO FREQUENCY OR PHASE

DISTORTION. IN THREE sTEPs (x100, x10, xI).

4, CatHoDE FoLLOWER VERTICAL-INPUT CIRCUIT:- PERMITS THE USE OF LOW-IMPEDANCE VERNIER
VERTICAL-GAIN CONTROL ASSURING STATED VERTICAL AMPLIFIER RESPONSE, REGARDLESS OF GAIN

SETTING.

5. PusH PuiLL HorIZONTAL AMPLIFIER:- 10O cycLes 1o | MeGAaCYCLE. RESPONSE 1S WITHIN ! D8
TO | MEGACYCLE AND WITHIN 3 DB AT 2 MEGACYLES. |[INPUT IMPEDANCE 1S 2 MEGOHMS SHUNTED BY
APPROXIMATELY 20 MMFD. HORIZONTAL SENSITIVITY, 100 MitLivoLTs {.100 VoLT) RMS PER INCH.

6. HORIZONTAL INPUT STEP ATTENUATOR:- FuLL COMBENSATEO DECADE TYPE. CATHODE FOLLOWER
INPUT .

. Buitv-iN, DIRECT READING PEAK-TO-PEAK VOLTAGE CALIBRATOR:~ FACILITATES APPLICATION OF
SCOPE AS A DEPENDABLE MHIGH IMPEDANCE VIVM. ESPECIALLY USEFUL IN NARROW PULSE MEASURING

TECHNIQUES.

8. VERTICAL PHASE-REVERSING SwiTCH:- PERMITS INVERSION OF PATTERNS. (PARTICULARLY USEFUL
IN INTERPRETATION OF TV VIDEO-{F AND SIMILAR PATTERNS, WHEREIN MANUFACTURERS' SERVICE
DATA ILLUSTRATE OSCILLOSCOPE FIGURES IN A PARTICULAR DIRECTION.) THE REVERSING CIRCUIT
MELPS TO ELIMINATE CONFUSION BY DUPLICATING PUBLISHED POSITIONING OF RESPONSE CURVES.

9, INTERNAL LINEAR SAWTOOTH HORI1ZONTAL Sweer:- FROM |0 cycLES PER SECOND TOo 100 KILOCYCLES.
A COMPENSATED MULTIVIBRATOR CIRCUIT AFFORDS UNUSUALLY LINEAR SAWTOOTH-SHAPED SWEEP- ACTUATING
POTENTIALS. LINEAR WITHIN IO% ON ALL RANGES, EXCEPT HIGH-FREQUENCY END OF 16K 10 100K

RANGE AT WHICH LINEARITY IS WITHIN 20% AT 2" DEFLECTION.

{O. Wipe-RANGE HORIZONTAL-PHASING CONTROL:- PERMITS SUPERPOSITION OF DUAL-TRACE PATTERNS IN
FM, TV, or SIMILAR RESPONSE PATTERN ANALYSIS. |

11, QUADRUPLE SYNCHRON!ZATION SELECTION: - PROVIDES FOR EXTERNAL, INTERNAL NEGATIVE, INTERNAL
POoSITIVE, AND LINE SYNCHRONIZATION. AUTOMATIC INTERNAL SYNCHRONIZATION ELIMINATES NEED
FOR MANUAL SYNC-LOCK ADJUSTMENTS. 30 CPS AND 78?5 CPS SYNCHRONIZED SWEEP FOR TV SYNC

PULSE ANALYSIS.

12. INTERNAL LINE FREQUENCY BEAM MODULATION:- A PHASE-CONTROLLED VOLTAGE IS AVAILABLE WITHIN
THE INSTRUMENT. A SWITCH PERMITS THE BEAM—-MODULATION VOLTAGE TO BE TURNED OFF. THE
"SLANKING PHASE" CONTROL FACILITY ALSO PROVIDES FOR CLEAN DISPLAY OF HORIZONTAL OR VERTICAL

SYNC PULSES.
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13.

'y,
15.

16 .
7.
18.

19.
20.

21l .

22.

ExTerNAL BeAM-MODULATION FACILITY:~- PERMITS APPLICATION OF EXTERNAL VOLTAGES FOR

MEASUREMENTY OF PULSE DURATION, RISE TIME, OR SPECIAL BLANKING VOLTAGES.

PAGe 2

ALt U DerFLecTioN Prates DIRECTLY AVAILABLE AT REAR WITH FULL BEAM CENTERING FACILITIES.

TuBe COMPLEMENT:

One [2AVT *V" INPUT CATHODE FOLLOWER AND AMPLIFIER.

ONE 6U8 "V® AMPLIFIER AND PHASE SPLITTER.

Two 6CLE PusH-PuLt VerTicaL OuTtPuT.

ONe 6U8 ™H" |

NPUT CATHODE FOLLOWER AND AMPLIFIER.

ONE 6CU "H" PHASE SPLITTER.

ONe 12BH7 Pusu=-PuLL HorizonTAL OuTtPUT.

ONE 12AVT] WiDE-RANGE, LINEAR SWEEP, MULTI-VIBRATOR.
ONE 6BH6 AUuTO-SYNC AMPLIFIER.

ONE 12AU7 INTERNAL RETRACE BLANKING AMPLIFIER.

One QA2 VoLTA

GE REGULATOR.

ONE SVU Low VOLTAGE RECTIFIER.

Two IV2 HIGH VOLTAGE RECTIFIERS.
ONe SCPI/A CR Tuse

BuiLT-IN LINE FREQUENCY PHASING AND BLANKING CONTROLS.

Uses S5CPI/A riIve

INCH CR TUBE, OESIGNED FOR HIGH SENSITIVITY, HIGH INTENSITY,

CATHODE RAY Osci

LLOGRAPHY,

HiGH-CONTRAST, FILTER TYPE, CALIBRATING GRAPH-SCREEN WITH ADJUSTABLE ILLUMINATION,

ExTRA-HEAVY-DuUTY, RUGGED CHASSIS CONSTRUCTION. CONSERVATIVELY RATED COMPONENTS.

HEAVY-GAUGE ROUND-CORNERED STEEL CABINET WITH FINE-GRAIN MODERN WRINKLE FINISH.,

DEEP-ETCHED, HEA

VY~GAUGE SATIN-FINISH ALUMINUM PANEL, RESISTANT TO MOISTURE AND

WEAR.

FuLLY LICENSED

UNDER PATENTS OoF A.T., ano T., RCA aNo W.E. Co's.
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INTRODUCT ION

THE CATHODE-RAY OSCILLOGRAPH HAS LONG BEEN A VALUABLE TOOL TO THE ELECTRONIC CIRCUIT~-
DESIGN ENGINEER AND ADVANCED COMMERCIAL TECHNICIAN., HOWEVER, THE ADVENT OF THE BROAD-~BAND C|R-
CUIT IN COMMERCIAL TELEVISION AND FM RECEIVERS HAS EMPHASIZED THE OSCILLOGRAPH AS A MOST IMPORT-
ANT AND NECESSARY ADJUNCT TO THE MODERN RADIO SERVICE TECHNICIAN'S COMPLEMENT OF ELECTRONIC
TEST INSTRUMENTS., FURTHERMORE, THE MODERN TV RECEIVER IS REPLETE WITH NON-SINUSOIDAL WAVEFORM
GENERATORS, WAVE-SHAPING CIRCUITS, AND AMPLIFIERS., OSUCH WAVEFORMS ARE CHARACTER!ZED BY SHAPE

AND BY POS!TIVE PEAK, NEGATIVE PEAK, AND PEAK~TO~PEAK VOLTAGES. THE CATHODE-RAY OSCILLOGRAPH
1s THE ONLY INSTRUMENT WHICH YIELDS COMPLETE WAVE FORM AND VOLTAGE ANALYSIS.

FOR GENERAL PURPOSE SERVICE APPLICATIONS INVOLVING MONOCHROME TV AND THE MAJORITY OF
INDUSTRIAL APPLICATIONS, A VERTICAL BANDWIDTH OF APPROXIMATELY 500 KILOCYCLES IN AN OSCILLOSCOPE
IS MORE THAN SUFFICIENT. ALL BROAD BAND SweEeP ALIGNMENT PROCEDURES, AND STANDARD MONOCHROME
AND coLOR TROUBLESHOOTING TECHNIQUES CAN BE ADEQUATELY ACCOMODATED BY A 500 Kc score.

HOWEVER IN THE SPECIALIZ2ED CASE OF COLOR TV THE COMPLETE ALIGNMENT AND SET-UP PROCEDURE
REQUIRES THE DIRECT. AND INDIRECT OBSERVATION OF THE 3.58 MecacvcLe "BURST" SIGNAL. FOR THESE
IMPORTANT APPLICATIONS AND FOR OTHER WIDE BANDO INDUSTRIAL AND LABORATORY USES, THE MooeL ES-550

WITH ITS MEGACYCLES PERFORMANCE SPECIFICATION BECOMES ANOTHER INDISPENSIBLE ITEM IN THE LINE-
UP OF ISION Test EQUIPMENT.

FUNCTIONS AND DESCRIPTION OF PANEL CONTROLS

le "INTENSITY'"CONTROL AND POower ON-OFF

INITIAL CLOCKWISE ROTATION OF THIS CONTROL ACTUATES THE POWER SWITCH AND TURNS THE INSTRU-
MENT ON., FURTHER ROTATION OF THE CONTROL (AFTER THE INSTRUMENT HAS HEATED) WILL CONTROL
THE BRIGHTNESS OR "iINTENSITY" oOF THE CATHODPE RAY TUBE TRACE.

IMPORTANT NOTES:

A, ALWAYS ADJUST THE "INTENSITY” CONTROL TO MINIMUM BRIGHTNESS CONSISTENT WITH GOOD
VISIBILITY IN ORDER TO EXTEND THE LIFE OF THE CATHODE-RAY TusBE.

B. NEVER ALLOW A SMALL SPOT OF HIGH INTENSITY TO REMAIN ON THE SCREEN MORE THAN

MOMENTARILY; IF THIS PRECAUTION IS NOT OBSERVED, DISCOLORATION OR BURNING OF
THE SCREEN WILL RESULT,

2. "Focus" CONTROL

THIS CONTROL ADJUSTS THE "SHARPNESS' OF FOCUS OF THE OSCILLOGRAPH TRACE. A NEW POSITION
OF "Focus" MAY BE REQUIRED EACH TIME THE "INTENSITY" CONTROL IS READJUSTED. |IT SHouLD

ALWAYS BE REMEMBERED THAT THERE IS AN INVERSE RELATIONSHIP BETWEEN PATTERN INTENSITY AND
FINENESS OF TRACE. ACCORDINGLY ALWAYS SET INTENSITY TO MINIMUM REQUIRED POSITION.

3. "V _PosiTioN" aAND "H PosITION" CoNTROLS

THESE CONTROLS PERMIT THE INITIAL LOCATION OF THE CATHODE-RAY BEAM TRACE AT A CENTRAL (or
ANY OTHER DESIRED) LOCATIiON ON THE FACE OF THE TUBE. THROUGH USE OF THESE CONTROLS THE

BEAM MAY BE CENTERED ON THE SCREEN (USUAL PROCEDURE), OR THE OPERATOR MAY LOCATE THE BEAM
AT PRACTICALLY ANY POINT ON THE SCREEN FACE AS MAY BE REQUIRED IN SPECIAL APPLICATIONS,

Y. "Sweep SeELeEcTOR" (APPLIES TO HORIZONTAL DEFLECTIUN ONLY)

A. "LINE" POSITION:~ WITH THE SWITCH SET TO TH#E "LINE" POSITION, A SMALL VOLTAGE OF THE
SAME FREQUENCY AS THAT POWERING THE OSCILLOGRAPH IS APPLIED THROUGH THE HORIZONTAL
AMPLIFIER TO THE HORIZONTAL DEFLECTION PLATES OF THE CATHODE-RAY TUBE, THUS SWEEPING

THE BEAM BACK AND FORTH IN A HORTZONTAL DIRECTION AT THE SAME RATE AS THE POWER-LINE
FREQUENCY,

6. M"EXT.SW." PoSITION:- WITH THE SWITCH SET TOo "EXT.SW." POSITION, THE INTERNAL HORIZON-
TAL SWEEP SYSTEM IS DISCONNECTED, PERMITTING THE APPLICATION oF EXTERNAL HORIZONTAL
SWEEP VOLTAGE THROUGH THE HORIZONTAL AMPLIFIER TO THE HORIZONTAL DEFLECTION PLATES OF

THE CRT. Use TtHe "HORIZ.'" aND "GND" POSTS AT THE LOWER RIGHT CORNER OF THE ES-550
PANEL FOR INJECTION OF EXTERNAL SWEEP VOLTAGES.
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C. THE NEXT 5 POSITIONS PERMIT THE OPERATOR TO SELECT INTERNAL LINEAR HORIZONTAL SWEEP
VOLTAGES AT FREQUENCIES FROM APPROXIMATELY IO cps 170 100 KiLocYCLES. THE FREQUENCIES

INDICATED ON THE PANEL ARE INTENDED FOR USE AS A GUI!DE ONLY? THEY 00 NOT NECESSARILY
REPRESENT EXACT FREQUENCY CALIBRAT{ONS.

O. Tue "TV VERT" aAND "TV HOR" POSITIONS SUPPLY AUTOMATICALLY STABLE SYNC CONTROL FOR
VIEWIRG TV VERTICAL OR TV HORIZONTAL SIGNAL DISPLAY.,

5. THE "SWEEP VERNIER" CONTROL PERMITS THE OPERATOR TO ADJUST THE INTERNAL HORIZONTAL
SWEEP VOLTAGE FREQUENCY TO POINTS WITHIN THE APPROXIMATE RANGES INDICATED ON THE "Sweer
SELECTOR" SWITCH.
SPECIAL NOTE: RE USE OF SAWTOOTH SWEEP IN TV-FM ALIGNMENT
FIELD EXPERIENCE INDICATES THAT ALTHOUGH THE INTERNAL LINEAR SWEEP FUNCTION OF
ES-550 CAN BE USED TO DISPLAY A VISUAL ALIGNMENT CURVE, THIS PROCEDURE IS NOT RE=-
COMMENDED TO THE BEGINNER, INASMUCH AS CONFUSION FREQUENTLY ARISES FROM MULTIPLE
PATTERNS AND SKIPPING OF SYNC LOCK.,
SPECI!AL NOTE: REe SELECTION OF HORIZONTAL Sweep MeETHODS IN TV AND FM ALIGNMENT
IN THE ALIGNMENT OF FM aAND TV RECEIVERS BY MEANS OF A WIDE-RANGE SWEEP-SIGNAL GENERATOR,
TWO OPTIONAL METHODS ARE AVAILABLE FOR OBTAINING HORIZONTAL SWEEP.,
A. THE FIRST METHOD USES THE "LiNE" POSITION OF THE "SweeP SELECTOR'"™, AND THE "LINE
PHASE" CONTROL OF THE ES-550 TO OBTAIN A SUPERIMPOSED STATIONARY DOUBLE TRACE
WAVESHAPE PATTERN,
B. JHE SECOND METHOD USES THE "EXT.SW." POSITION OF THE "SWEEP SELECTOR" AND THE
PHASING CONTROL OF THE SWEEP GENERATOR, THE HORIZONTAL SWEEP VOLTAGE BEING SUPPLIED
BY THE SWEEP GENERATOR., A SUPERIMPOSED DOUBLE TRACE PATTERN WILL ALSO BE OBTAINED
USING THIS METHOD.
6. "SYNC SELECTOR" SwiTCH
(I) WITH THIS SwiTCH SET TO "EXT."POSITION, THE OSCILLOGRAPH PATTERN MAY BE "LOCKED"
OR FIXED MOTIONLESS IN POSITION (STATIONARY PATTERN) BY MEANS OF AN EXTERNAL SYNC
VOLTAGE APPLIED TO THE "EXT.SYNC" yack aND "GND" BINDING POST,,
(2) WITH THIS SWITCH SET TO THE "-INT." OR TO THE "+INT." POSITION, A PORTION OF THE
SIGNAL OR VOLTAGE APPLIED TO THE VERTICAL DEFLECTION PLATES AUTOMATICALLY PROVIDES
INTERNAL SYNCHRONIZATION OF THE OSCILLOGRAPH PATTERN.
NOTE ¢ | _ a
OoT ' Fig. 2
AS ILLUSTRATED iN FiGS. | AND 2, NON-SINUSOIDAL Lol AU

WAVEFORMS MAY OCCASIONALLY HAVE A LARGE NEGATIVE
VOLTAGE AS COMPARED TO THE POSITiIVE VOLTAGE (AND
VICE VERSA). |IF THE POLARITY OF THE SYNCHRONI- + | _ + =
ZATION CIRCUITS IN THE SCOPE WAS NOT SELECTABLE - L ~
FROM THE 'SCOPE PANEL, A WAVEFORM OF THE TYPE

ILLUSTRATED IN FIG. 3 COULD BE SYNCHRONIZED ONLY

BY 1ITS RELATIVELY SMALL POSITIVE PEAK. |IN SUCH

A CASE, INSUFFICIENY VOLTAGE WOULD BE AVAILABLE “INT POS" SYNCHRONIZATION L | LARGE NEGATIVE

FOR SYNCHRON!IZATION AND AN UNSTABLE PATTERN WOULD WILL LOCK THIS WAVESHAPE

RESULT. THE ES-550 THEREFORE LOGICALLY PROVIDES

SYNCHRONIZATION POLARITY SELECTION PERMITTING "INTNEG" SYNCHRONIZATION
THE OPERATOR TO OBTAIN SYNC FROM EITHER THE POSI- WILL LOCK THIS WAVESHAPE

TIVE OR NEGATIVE PEAK OF WAVEFORMS TO BE OBSERVED, l Fie.

SMALL POSITIVE

SMALL NESATIVE

(3) WITH THIS SWITCH SET TO THE "LINE" POSITION, A PORTION OF THE POWER-LINE VOLTAGE
PROVIDES SYNCHRONIZiING VOLTAGE. THE "LINE"™ SYNCHRONIZATION POSITION IS ADVAN-
TAGEOUSLY USED !N MOST CASES WHEREIN THE REPETITION RATE OF THE SISNAL IS INTEGRALLY
RELATED TO THE POWER-LINE FREQUENCY., MORE STABLE PATTERNS ARE OBTAINED iN MANY
CASES, BECAUSE OF THE SINE-WAVE SHAPE AND UNIFORMITY OF THE LINE-SYNC VOLTAGE.

NOTE: THE MoDEeEL ES-550 FEATUSES AUTOMATIC INTERNAL HORIZONTAL SYNC LOCK,

"V, GAI1nd" aAaND "H, GAIN" CONTROLS

THESE CONTROLS VARY THE OVER«ALL GAIN OF THE "W" aAND "H"™ AMPLIFIERS AND THEREBY PERMI!IT THE

OPERATOR TO ADJUST THE VERTICAL AND HOR!ZONTAL S12€ (RESPECTIVELY) OF THE OSCILLOGRAPH
PATTERN,
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8. "™ . ATTENUATOR" AND "H ATTENUATOR" SWiITCHES

THESE 3 POSITION SWITCHES PERMIT THE OPERATOR TO SELECT ONE OF THREE ATTENUATION STEPS
IN BOTH THE HORIZONTAL AND VERTICAL AMPLIFIERS, CONTINUOUSLY ADJUSTABLE THRU USE OF
THE ''V" or "H" GAIN CONTROLS.

WiTH THE "W GAIN" CONTROL SET TO MAXIMUM, THE VERTICAL SENSITIVITY OF THE SCOPE IS¢

x{ POSITION . . . . . |O MiILLIVOLTS RMS PeErR INCH OR BETTER (28 MiLLIVOLTS
Peak-To-PEAK)

x10 POSITION . . . . |00 MiLLIvoLTs PER INCH (280 miLLivoLTS Peak-To-PEaK)

x 100 posITION ., . . . | .0 VvOLT PER INCH (2.8 VOLTS PEAK-TO-PEAK)

WiTH THE "H GAIN" CONTROL SET TO MAXIMUM, THE HOR!IZONTAL SENSITIVITY OFf THE SCOPE 15

x| POSITION « « « o o 10O MILLIVOLTS RMS per INCH (280 MILLIVOLTS Peak-To-PeaKk)
xI0O POSITION . . . . |.0 voLT PER INCH (2.8 voLTs Peak-To-Peak)

x 100 POSITION . . . . 0.0 voLTs PErR INCH (28 voLTs Peak-To-Peax)
9. 60 CycLe "BLANKING PHASE" CoNTROL

TH1S CONTROL WHEN TURNED FROM 1TS "OFF"™ POSITION APPLIES AN INTERNALLY PHASEABLE, 60 CYCLE
VOLTAGE TO THE CONTROL GRID OF THE CRT. THIS PROVIDES 60 CYCLE Z AX1S MODULATION OR
"INTENSITY MODULATION:. ROTATION OF THIS CONTROL ADJUSTS THE PHASE OF THE BLANKING VOLTAGE
AS REQUIRED., A USEFUL SERVICE APPLICATION OF THIS FUNCTION IS THE BLANKING OR INTENSI=-
FICATION OF TV SYNC SIGNALS TO OBTAIN A CLEAN DISPLAY OF COMPLEX PULSES - Stee Fi6.

THIS FUNCTION CAN ALSO BE USED TO ELIMINATE ONE OF THE DUAL PATTERNS WHICH MAY BE OBTAINED
IN THE ALIGNMENT OF TV AND FM RECEIVERS.

TV SYNC PULSE DISPLAY WITHOUT TV SYNC PULSE DISPLAY
BEAM BLANKING WITH BEAM BLANKING

BEAM BLANKING CLEANS UP SYNC PULSE DISPLAYS

FIG. 3

I0. "LiINE PHASE" CONTROL

TH1S PHASING CONTROL OPERATES A BRIDGE-TYPE RESISTANCE-CAPACITANCE NETWORK WHICH PERNITS

THE OPERATOR TO VARY THE PHASE OF THE SINE-WAVE SWEEP VOLTAGE INTERNALLY FED TO THE
HOR1ZONTAL AMPLIFIER OF THE SCOPE (WHEN USING THE "LINE" POSITION OF THE SWEEP SELECTOR
SWITCH). THE PHASE SHIFT 1S ADJUSTED WITH RESPECT TO THE SIGNAL VOLTAGE BEING APPLIED TO
THE "VERTICAL'" POST OF THE INSTRUMENT. THE NATURE OF MANY SWEEP~SIGNAL GENERATORS AND
INDEPENDENT FREQUENCY MODULATORS ARE SUCH THAT THEIR USE IN THE EXAMINATION OF RESPONSE-~-
CURYE CHARACTERISTICS PRODUCES A DOUBLE-PATTERN ON THE SCREEN OF THE OSCILLOGRAPH. SHOULD
THE PARTICULAR SWEEP GENERATOR BEING USED LACK PROVISIONS FOR ADJUSTMENT Of THE OUT~OF-PHASE
PATTERNS WHICH USUALLY OCCUR, THE "PHASING" CONTROL USED IN CONJUNCTION wiTH THE "LjiNg"
POSITION OF "SWEEP SELECTOR! PERMITS SUPERIMPOSITION OF THE TWO OSCILLOGRAPH PATTERNS,

NOTE: IF THE "BLANKING PHASE" CONTROL 1S TO BE USED TO ELIMINATE ONE OF THE
AFOREMENTIONED TRACES, THE FOLLOWING PROCEDURE SHOULD BE USED: WITH THE
"BLANKING PHASE" CONTROL IN THE "OFF" POSITION, SUPERIMPOSE THE TwWO TRACES
USING EITHER THE SWEEP GENERATOR'S PHASE CONTROL OR TH{ "L INE Pwast"
CONTROL OF THE ES-550 (DEPENDENT UPON WHICH HORIZONTAL SWEEP METHOD IS
BEING USED). THEN ROTATE THE "BLANKING PHASE" CONTROL UNTIL ONLY ONE TRACE
1S VISIBLE. (REDUCE "INTENSITY" CONTROL AS REQUIRED.)
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t1.

12,

13.

1Y,

5.

17,

18.

Page A

VERTICAL POLARITY REVERSING SWITCH

THIS SWITCH HAS TWO POSITIONS. MARKEDO "NORMAL™" AND "REVERSE”., THIS FEATURE IS VERY
USEFUL IN INTERPRETATION OF TV VvIDEO IF, AND SYNC OR SWEEP WAVEFORMS. WHEREIN MANU-
FACTURER'S SERVICE NOTES ILLUSTRATE PATTERNS IN A SPECIFIC DIRECTION. THE OPERATOR

CAN DUPLICATE THE POSITIONING OF SERVICE DATA PATTERNS, THEREBY ELIMINATING A COMMON
SOURCE OF CONFUSION,

"EXT. SYNC." JACR

WHEN AN EXTERNAL SYNCHRONI2ING VOLTAGE IS TO BE USED. THE "SYNC SELECTOR" swiTCH s
SET TOo "EXT." AND THE EXTERNAL SYNC VOLTAGE 1S APPLIED TO THE "EXT.SYNC." JAcCK.
NOTE:s MAxIMUM SYNC VOLTAGE 1S |5 VoLts Peak-T0-PEAK,

"BEAM MOD." Jack

APPLICATION OF EXTERNAL AC VOLTAGES TO THE "BEAM MODULATION" JACK WILL INTENSITY-MODULATE
THE CRT BEAM, RESULTING IN SEQUENTIAL BLANKING AND INTENSIFYING OF THE TRACE. THE NUMBER
AND POSITION OF THE DISCONTINUITIES IN THE TRACE DOEPEND UPON THE FREQUENCY AND PHASE OF
THE BLANKING VOLTAGE. USES OF THIS FUNCTION INCLUDE THE MEASUREMENT OF UNKNOWN FRE-

QUENCIES. OTHER APPLICATIONS INCLUDE MEASUREMENT OF PULSE DURATION. AND MEASUREMENT OF
THE TIME OF RISE OF A WAVEFRONT.,

"WERT ." - "GND."™ TERMINALS

ALL SIGNALS OR A.C. VOLTAGES TO BE EXAMINED ON THE CRT SCREEN IN THE USuaL FASHION (usING
THE INTERNAL VERTICAL AMPLIFIERS Of THE OSCILLOGRAPH) ARE CONNECTED TO THESE TERMINALS.

"HORM" - "GND." TERMINALS

THE HORIZONTAL AMPLIFIER WITH ITS FULLY COMPENSATED DECADE ATTENUATOR AND CATHODE~FOLLOWER
INPUT LENOS ITSELF TO MANY SPECIALIZED APPLICATIONS WHEREIN FAITHFUL REPRODUCTION OF
EXTERNAL SIGNALS IN THE HORIZONTAL AMPLIFIERS ARE REQUIRED. I[N SUCH CASES WHEREIN IT IS
DESIRED TO USE AN EXTERNAL HORI20ONTAL SWEEP VOLTAGE. THE "SWEEP, SELECTOR™ SWITCH IS SET

TOo "EXT.SW." AND THE EXTERNAL VOLTAGE IS APPLIED TO THE "HOR.-GND." PoOSTS.

"P-P VoLTAGE'" DialL

THe "P-P CaAL. VOLTAGE" DIAL IS USED IN CONJUNCTION WITH THE "P-P CAL." PUSH BUTTON AND
THE "V ATTENUATOR'" SWITCH TO PERMIT DIRECT PEAK-TO-PEAK VOLTAGE READINGS Of BOYH SINE AND

COMPLEX WAVEFORMS. SEE PAGE O FOR DETAILED INSTRUCTIONS FOR USE OF THE 550 IN P-P
MEASUREMENTS.

DIRECT DEFLECTION PLATE CONNECTIONS 10 THE CATHODE-RAY TusBE

DIRECT CONNECTIONS MAY BE MADE TO EITHER OR BOTH THE HORIZONTAL OR VERTICAL DEFLECTION
PLATES OF THE CRT BY UTIL1ZING THE TERMINAL STRIP AT THE REAR OF THE INSTRUMENT. (For
ACCESS TO THE ODEFLECTION PLATE, LOOSEN THE TWO COVER-PLATE SCREWS AND ROTATE THE COVER
PLATE TO ONE SIDE). DBEFORE MAKING CONNECTIONS, FIRST LOOSEN THE LINK SCREWS WHICH
CONNECT TO THE APPLICABLE CRT DEFLECTION PLATES (AS INDICATED ON EXTERNAL ETCHED BACK
SERIAL PLATE). ROTATE THE LINK RETAINING SCREW TO HOLD THE LINK IN PLACE. (LiNK wiLL
NOW BE IN A HORIZONTAL POSITION.) ACCESS CAN NOW BE MADE TO THE HORIZONTAL OR VERTICAL

PLATES WITH EFFECTIVE ISOLATION FROM ANY INTERNAL CIRCUIT LOAD. DBEAM CENTERING CAN
STILL BE ACCOMPLISHED AS USUAL EVEN WITH LINKS OPEN.

"ScALE JLLUMINATION" CONTROL - TO VARY BRILLIANCE OF GRATICULE IN RESPECT TO TRACE AND/OR

EXTERNAL LIGHTING CONDITIONS,
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EXAMPLE OF BASIC OPERATION

INSERT THE LINE PLUG INTO A

WiTH THE "INTENSITY" coNTrROL IN THE "OFF" POSITION,
| 10-120V, 50-60 cyLce AC OUTLET, UNLESS THIS INSTRUMENT HAS BEEN SPECIFICALLY FURNISHED FOR

OTHER VOLTAGE AND/OR FREQUENCY.
INSTRUMENT REMOVED

DO NOT ATTEMPT TO OPERATE YOUR MoDEL ES-550 WITH THE
FROM ITS METAL CASE, INASMUCH AS DANGEROUSLY HIGH VOLTAGE POINTS ARE

EXPOSED UNDER THESE CONDITIONS.

CAUT ION:

(A) ROTATE THE "INTENSITY" CONTROL TO THE APPROXIMATE MID-POSITION.

(B) SeT THE "BLANKING PHASE" CONTROL IN THE OFF POSITION.

(c) AFTER THE INSTRUMENT HAS WARMED UP, SET THE SWEEP SELECTOR SWITCH TO
"IO To 63" cps, THE "V GAIN" CONTROL TO "O" aND THE "H GAIN" CONTROL

TO APPROXIMATELY #5.

(p) ADJuST THE "INTENSITY" AND "FOCuUS" CONTROLS TO OBTAIN A SHARP MEDIUM-

BRIGHTNESS HORIZONTAL TRACE.

"POSITION'" CONTROLS UNTIL THE TRACE

(e) AopJsusT THE VERTICAL AND HORIZONTAL
LOCATES IN A CENTRAL POSITION.

(F) SET "ScALE ILLUMINATION" CONTROL TO REQUIRED DEGREE OF BRIGHTNESS.

(G) SET THE FOLLOWING CONTROLS AND SWITCHES AS FOLLOWS:
. "SYNC SELECTOR"™ swiTtcH TO "+ INT"™ POSITtON.

2. "W. ATTENUATOR" swiTcH 1O "y IOO",

NEXT TO OBSERVE A SIMPLE SINUSOIDAL WAVEFORM, APPLY |10~-120 voLT 50-60 cPS LINE
VOLTAGE TO THE VERTICAL AND GROUND TERMINALS.

CONTROL UNTIL THE SINUSOIDAL WAVE SHAPE OCCUPIES A REASONABLE

ROTATE THE "V GAIN"
HEIGHT ON THE SCOPE SCREEN.

NOTE THAT

"SWEEP VERNIER™ CONTROL UNTIL THE PATTERN BECOMES STATJIONARY.
"VERNIER"

ROTATE THE
THE NUMBER OF COMPLETE CYCLES TO BE OBSERVED DEPENDS UPON THE SETTING OF THE

CONTROL .
" INT" 1T wiLL BE NOTICED

NOTE ¢ IFr THE "SYNC SELECTOR"™ SWITCH IS NOW SWITCHED TO
THAT THE PATTERN MOVES HORIZONTALLY 180 ELECTRICAL DEGREES, INDICATING

IS BEING EFFECTED THRU USE OF THE NEGATIVE HALF

THAT SYNCHRONIZATION
CYCLE.,

"WERT." TERMINALS OF

OTHER VOLTAGES AT OTHER FREQUENCIES MAY NEXT BE APPLIED TO THE
THE ES-550 IN ORDER THAT THE OPERATOR MAY BECOME MORE FAMILIAR WITH THE MANIPULATION

OF THE BASIC CONTROLS OF THE 'scorPE.
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APPLICATION NOTES

|« IT 1S EXTREMELY IMPORTANT TO REALIZE THAT
SELECTION AND USE OF TEST LEADS OR PROBZS
BETWEEN THE VERTICAL INPUT OF THE 'scoPE
AND THE CIRCUIT UNDER TEST CAN SIGNIF |-
CANTLY AFFECT THE TEST RESULTS OBTAINED,
FOUR MOST USEFUL TYPES OF OsSciLLOSCOPE
PROBES HAVE BEEN DEVELOPED AND MADE AVAIL-
ABLE AS A COMPLETE SET DESIGNATED AS
"PRECISION SERIES SP-5 OSCILLOSCOPE TEST
PROBE SET".

OsciLLoscorPeE TeST PrRoOBE SET: THIS SET
CONTAINS THE FOLLOWING FOUR PROBES:-

(a) }HE HIGH- IMPEDANCE-LOW CAPAC ITY PROBE
TYPE SP-5A) 1S REQUIRED® FOR TESTS IN
RELATIVELY HIGH IMPEDANCE CIRCUITS BEING
ANALYZED, THEREBY EFFECTIVELY CONVERTING
THE INPUT OF THE 'SCOPE FOR GENERAL
PURPOSE HIGH IMPEODANCE TESTING. IT 1S
FREQUENCY-COMPENSATED TO PERMIT FAITHFUL
SCOPE REPRODUCTIONS OF HiGH-HARMONIC-
CONTENT PULSES SUCH AS TV HORIZONTAL AND
VERTICAL SYNC PULSES., THE PROBE IS ALSO
DESIGNED TO BLOCK DC COMPONENTS FROM |
REACHING THE INPUT OF THE scopPe. |IT co- |

INCIDENTALLY REODUCES THE OVERALL SENSI-
TIVITY OF THE SCOPE BY A FACTOR OF |O

(s) THE CRYSTAL-UEMODULATOR PROBE (TyPE SP-5B) pewMiTs THE SCOPE TO BE USED TO EXAMINE

THE MODULATION COMPCNENTS OF AN OVERAL!L RF sS1GNAL. FOR EXAMPLE, THE TV STATION
TRANSMITS A COMPOSITE TV VIDEO SIGNAL WHICH CONSISTS OF AN RF CARRIER MODULATED
BY PICTURE INFORMATION PLUS BLANKING AND ASSOCIATED SYNC PULSES. THE MODULATED
RF MusT BE RECTIFIED (DEMODULATED), BEFORE APPLICATION TO THE OSCILLOSCOPE, SO
THAT THE INFORMATION CONTENT MAY BE VIEWED,

THIS PROBE CAN ALSO BE GENERALLY EMPLOYED TO TRACE MOODULATED CARRIERS IN MOST
COMMUNICATION CIRCUITS AND SYSTEMS.

(c) THE RESISTIVE-ISOLATING PROBE (Tyre SP-5C) FINDS USEFUL APPLICATION IN VISUAL
ALIGNMENT PROCEDURES. THE NAME OF THE PROBE INDICATES ONE OF 1TS ESSENTIAL
FUNCTIONS, NAMELY, TO 1SOLATE THE CIRCUIT UNDER TEST FRCM THE OSCILLOSCOPE CABLE
AND SCOPE IMPUT CIRCUIT,

N ADDITION, THIS PROBE ALSO SERVES AS A SHIELOED tOW—~PASS FILTER TO SHARPEN
BROAD MARKER PIPS WHICH MIGHT OTHERWISE MASK IMPORTANT PORTICNS OF RESPONSE TRACES,

(o) THE SHIELDED DIRECT PROBE (Type SP-5D) PROVIDES CONVENIENT ODIRECT TEST FACILITIES,
NOT ASSOCIATED WITH ANY INTERVENING CIRCUIT COMPONENTS., THIS DIRECT PROBE 18§ TO
BE EMPLOYED IN SUCH CIRCUITS WHEREIN THE CABLE CAPACITY IS NOT IMPORTANT. SucH
CIRCUITS USUALLY ARE RELATIVELY LOW IN IMPEDANCE AND/OR ARE INVOLVED WITH LOW
FREQUENCIES,

THIS TEST PROBE SET FIND CHIEF APPLICATICN IN TV TESTING AND ANALYSIS AND IS AVAILABLE
AS A SEPARATE ACCESSORY TEST SET AT YOUR FAVORITE RADIO AND TV DISTRIBUTCR.

SPECIFIC APPLICATION INSTRUCTICNS FOR USE OF EACH PROBE ARE INCLUDED IN THE INSTRUCTICN
BOOK ACCOMPANYING EACH SP-5 Test Ser.
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[APPLICATION OF THE OSC!LLCOGRAPH AS AN AC PEAK-Tto-PEAK HiGH IMPEDANCE VOLTMETER

IN THE ANALYSIS OF BOTH SINUSOIDAL AND NON-SINUSOIDAL VOLTAGE IT IS IMPORTANT TO KNow BOTH
MAGNITUDE AND WAVEFORM OF THE UNKNOWN VOLTAGES. THE OSCILLCSCOPE 1S OF COURSE INVARIABLY
USED TO DETERMINE WAVE SHAPE; YET IN MANY APPLICATIONS, (PARTICULARLY TELEVISION), MANY
PEOPLE ATTEMPT TO USE A VTVM WITH A PEAK~TO-PEAK INDICATING PROBE TO OBTAIN VOLTAGE READ-
INGS, INSTEAD OF AN OSCILLOSCOPE.,

THE OSCILLOSCOPE IS, HOWEVER, INHERENTLY FAR SUPERIOR TO THE PEAK-TO-PeEAk VTVM FOR RELIABLE
MEASUREMENT OF MANY NON-SINUSOIDAL VOLTAGES ENCOUNTERED IN TELEVISION ANALYSIS, AN APPRE~-
CIABLE NUMBER OF TV VOLTAGES INCLUDE VERY NARROW PULSE COMPONENTS (OF LOW ENERGY CONTENT)
TO WHICH THE USUAL PeEAk-T0-PeEak VTVM wiLL NOT RESPOND PROPERLY. THE 'SCOPE HOWEVER CAN
DISPLAY SUCH COMPONENTS, YIELDING TRUE PEAK-TO-PEAK READINGS,

THe £S-550 CAaTHODE RAY OSCILLOGRAPH FEATURES A DIRECT READING PEAK-TO-PEAK CALIBRATED SCALE
WHICH PERMITS THE OPERATOR TO QUICKLY DETERMINE THE MAGNITUDE OF THE UNKNOWN WAVE FORM IN TERMS
OF PEAK-TO-PEAK VOLTAGE AS FOLLOWS:-

*VOLTAGE MEASUREMENTS USING THE DIRECT PROBE ofF TtHE SP-5 PROBE SET.

|. APPLY THE UNKNOWN VOLTAGE DIRECTLY TO THE VERTICAL INPUT OF THE OSCILLOGRAPH USING
THE DIRECT SP-5D ProsE.

2. SELECT A "V. ATTENUATOR" PosITiON ("x100, 10, ¥xI") WHICH WILL YIELD A GOOD SIZE
PATTERN ON THE SCOPE FACE WITH THE "V GAIN" CONTROL SET BETWEEN APPROXYIMATELY
2 AND 3 oF THE "O-10" "V GAIN" CALIBRATIONS.

3. ROTATE THE "V GAIN" CONTROL UNTIL THE WAVE-FORM OCCUPIES A CONVENIENT NUMBER OF
VERTICAL CALIBRATIONS AS MEASURED ON THE GRATICULE. (10 VERTICAL CALIBRATING
LINES IS SUGGESTED.)

Y, NexTt, DEPRESS THE "P-P CAL"™ PUSH BUTTON (WITHOUT DISTURBING THE "V GAIN™ aND
"V ATTENUATOR"™ KNOBS) AND ROTATE THE "P-P CAL VOLTAGE'" KNOB UNTIL THE SEMI-SQUARE
WAVE PATTERN OCCUPIES THE SAME CONVENIENT NUMBER OF VERTICAL CALIBRATIONS ON THE
GRATICULE AS NOTED IN STep 3 aBove (10 VERTICAL LINES).

IMPORTANT NOTE: THe "P-P RANGE" SwiTCH SETS THE RANGE OF THE "P-P CALIBRATING
VOLTAGE™ 70 ONE OF THREE VOLTAGE RANGES, NAMELY:

0 - .05 vorLt, O - .5 voLT oR O - 5§ VvOLTS

5. |F THE SEMI-SQUARE WAVE VOLTAGE IS EITHER TOO LARGE OR TOO SMALL FOR CONVENIENT
ADJUSTMEWT FOR THE "PEAK-T10-PEAK CALIBRATING VOLTAGE" kNoB, THE "P-P RANGE" swiTCH
SHOULD BE SET TO WHICHEVER ONE Of THE THREe (.05, .5 OR 5) RANGES PRODUCES A CON-
VENIENT SETTING ON THE "PEAK-Tt0-PEAK CALIBRATING VOLTAGE" scaLE.

NOTE: ALL READINGS ON THE "P-P CALIBRATING VOLTAGE" SCALE ITSELF ARE DETERMINED
BY THE SETTING OF THE "P-P RANGE"™ switcH. For ExaMpLE: IF THE "P-P RANGE"
SWITCH IS SeT 10 ".,0H"™ tHe "PEAK-T0-PEAK" scaLE I1s READ AS "O 10 .05". |Irf
THE "P-P RANGE" swiTCH ts SET T0 .5, THE "PEAK-t0~-PEAK CALIBRATING VOLTAGE" .
SCALE 1S READ AS "O 10 5", eTcC.

6. To READ THE UNKNOWN VOLTAGE IT 1S NECESSARY TO MERELY MULTIPLY THE READING ON
THE "PEAK-T0-PEAK CALIBRATING VOLTAGE"™ scaLeE BY THE "V. ATTENUATOR" FACTOR.

#/OLTAGE MEASUREMENTS USING THE LOW CAPACITY (10 10 |) PROBE OF THE SP-5 SeT

L
SAME AS STeEPs | THRU 6 aBoVE EXCEPT THAT THIS PROBE AUTOMATICALLY EXTENDS TNE
CALIBRATED RANGE BY A FACTOR ofF 10, (A FiNaL P-P ReaDING OF |0 voLTS, FOR
EXAMPLE, WIiTH THE DIRECT PROBE, wouLbp BE READ AS 100 voLTs If THE LOW CAPACITY
PROBE WERE USED).
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EXAMPLES OF PEAK-t0-PEAK READINGS

NUMBER READ ON RESULTANT

"P-P CAL. VOLTAGE" "P-P RANGE" "V-ATTENUATOR" P-P VOLTAGE OF
DIAL SWITCH SWITCH UNKNOWN WAVE FORM

2 5V x 100 = 200 VoLTs

2 SOV x 100 — 20 VoLTs

(Note - IN THIS CASE
THE 2 1S READ AS ,2)

3 .05V x 100 = 3.0 VoLTs
3 5V X 10 = 30 VoLrTs
L .5V x 10 = } .0 VoLTs
L .05V X 10 = A Vours
L SV x | = 4.0 VoLTs
5 HV X | = 5 VouLrTs
5 .05V X | = .05 Vourts

To SUMMARI2E THE OPERATION OF THE CALIBRATING VOLTAGE FACILITIES OF THE
ES-A50 usinG THE SP-AD DIrecTt PrOBE OF THE SP-5 PROBE SEeT:-

|. APPLY THE UNKNOWN VOLTAGE, SETTING THE "V ATTENUATOR"™ SwWITCH AND THE

"V GAIN" CONTROL SO THAT THE PATTERN OCCUPIES A FIYED REFERENCE LEVEL
ON THE SCOPE MASK. (1O VERTICAL CALIBRATING LINES IS SOGGESTED.)

2. PRrEss TH§ "P.P CAL" BUTTON (WITHOUT DISTURBING THE "V GAIN" or "V _ATTENUATOR"
SETTINGS) .

3. WIiTH THE BUTTON HELD DEPRESSED, SET THE "PEAK-t0o-PEAK CALIBRATING VOLTAGE™"
KNOB SO THAT THE RESULTING SEMI-SQUARE WAVE FORM OCCUPIES THE SAME REFERENCE
LEVEL AS JUST OBTAINED ABOVE. (Use THE "P-P RANGE" SWITCH TO PERMIT A SET-
TING OF THE "PEAK-T10-PEAK CALIBRATING VOLTAGE" CONTROL SOMEWHERE BETWEEN

NUMBERS | AND 5, IF POSSIBLE),

}, Reap THE CALIBRATING VOLTAGE SCALE AS "O-.05, 0-.5 OorR O-5 voOLTS" DEPENDING
UPON WHERE THE "P-P RANGE" sSwiTCH wAaS SET.

5« TAKE THIS READING ON THE "PEAK-7T0-PEAK" SCALE AND MULTIPLY IT BY THE SETTING
ofF THE "V ATTENUATOR" SwITCH AS DESCRIBED PREVIOUSLY.

NoTte THAT THE LOW CAPACITY SP-5A PROBE EXTENDS THE OVERALL VOLTAGE RANGE BY

A FACTOR OF (0.
* * * * *

TYPICAL APPLICATION OF THE ES-550 TO THE ALIGNMENT OF A BROAD BAND
AMPLIF IER SUCH AS THE }F STAGES OF AN FM RECE|VER.

THE OSCILLOGRAPH, SWEEP GENERATOR AND OPTIONAL MARKER GENERATOR ARE SET UP AND INTER-CONNECTED
AS TYPICALLY ILLUSTRATED IN Fic. 4 Page 10OA.

I .

THE OUTPUT OF THE CIRCUIT UNDER TEST (THE VOLTAGE DEVELOPED ACROSS THE RECEIVER LIMITER
GRID RESISTOR IN THIS CASE) CONNECTS TO THE OSCILLOGRAPH THRU USE OF THE SP-5C RESISTIVE

IsoLATING PROBE.,

THe "HOR."™ anND "GND." POSTS OF THE OSCILLOGRAPH ARE CONNECTED TO THE "HOR|ZONTAL Sweer"
CONNECTIONS ON THE SWEeP GENERATOR PANEL. WHEN SUCH IS DONE, THE "SWEEP SELECTOR"

SWITCH OF THE OSCILLOGRAPH MUST BE SET TOo THE "EXT.SW." POSITION,



- *213
.m “LHSMIAN 01aVYY, ‘,SOINO¥LI3TNI-010VY, ‘,ONIDIA¥IG IN4ISSIIING, (*37815S0d ¥3AIYIHM SNCILI3INNOD ONIOGNNOYD
“u321A83G, ‘,¥37v3Q 321A¥3G 01AVYY, ‘L3INVNILNIVW O0IQVY, TYNOI110GY ¥04 QIVY¥E JD171IVLIW 3SN) °*1S31L ¥IANN LINDYID
SY HONS ‘STIVYNUNOQ 3GVY] TVIINHII] JHL 40 ONANOYY) 3HL OL OSTY GNY SLNIWNH¥LISN! 1S31 G3LI3NNOD
30A0Q GNVY GNY10Qg A8 ,00g vivg O0t1avy, ~¥3LNI H3HLIO0 4O STIVYNIWN¥3L GNNOYY 3HL OL TINVd HLY¥9011ID
¥3G1Y A8 LIVANVW NOISIA313]| S,¥301Yy, -S0 3HL 40 TVYNIMW¥3IL NS4 V 123NNOD 0L 378VHIS3Q SI 1| °¢
Y3AIY A8 L031417dNIS W ‘w031 317dRIS NOISIAITNIY,
¥3G1IY AQ NYOM L1V 38N) AVY 3QO0HLY), *s38nl 4] "W ° 4 IYNOGIAIGNI 3HL 40 31V1d 3HL Ol
G317d4dY 38 AVM 38034 HOLVINGOW3IaQ 9G-dS 3HL S39VLS 4| Ivn
ARdYOIT8IG | ~QIAIGN! 340 LNIWNDITY ¥04 °L1NdLNO ¥O0L12313C GNZ 0301A

3HL 1V 38084 ONILVIOSI 2G-dS 3HL 3SN LN3WNDIIV 4| ¥04 ° |
*SIVILN3L0d HOIH ATISNOYIONYA S3ILVHIN3ID A1ddNS

IOVLITIOA HOIH 3JHL 23SV IVI3IW SL| WO¥J GIAONIY LN3INW
-N¥1SNI 3HL HLIIMA OGG-G3 3HL 31V¥3d0 01 L1dW31iv 10N 0o ¢

SALON AdVINIWAIIANS

1831 ¥30NN 378YD_1Nd1nG
LINJYID 40 LNdNI 1990 dIIMSH | d33MS_ HOH ANANI YINYVN_1X3

$ 378VY  HINYVN

10d1N0 )

A A L 4

O
o] Lo

W
bo Xs)
o e
[\

O

00%-3 S3I43IS NOISIOINd 0-002-3 ¥O 002-3 S3IN3S NOISIOIN

SV HONS SV HONS
1631 H3AONN Y3AI3OHN HOLVH3N3D d33mS HOL1VH3N3D 1VNOIS
¥O

HINUVN AON3ND3YUY 3BVIRIVA

0$S-S3 S33S NOISIOFd
HdY490119S0

HdVHY90TTIOSO0 0SS-S3 S33S ,NOISIO3Ud,, HLIM LN3WNOITV TTVNSIA ¥O04 dN13S "VOIdAL R 94

MODEL ES-5508B



MODEL ES-5508

10.

PaGce |12

NOTE: THE PRECEDING PROCEDURE (USING THE SINUSOIDAL HORIZONTAL SWEEP VOLTAGE
PROVISIONS OF THE SWEEP GENERATOR TO HORIZONTALLY SWEEP THE OSCILLOGRAPH
BEAM) WILL USUALLY PRODUCE A SUPERIMPOSED DOUBLE-TRACE PATTERN.

THE CONTROLS OF THE SWEEP GENERATOR AND OPTIONAL MARKER GENERATOR ARE ADJUSTED IN
ACCORDANCE WITH THE SWEEP GENERATOR INSTRUCTION MANUAL.

THE OSCILLOGRAPH'S "|NTENSITY" CONTROL 1S ADVANCED CLOCKWISE, TURNING THE INSTRUMENT
ON.

THE "SWEEP SELECTOR" SWITCH IN THIS EXAMPLE IS SET TOo "EXT.SW.",

THE "Focus"™ AND T"INTENSITY" CONTROLS ARE ADJUSTED TO GIVE SHARPEST POSSIBLE TRACE
ON THE OSCILLOGRAPH SCREEN AND "ScRrREeEN lLLuM" CONTROL 1S ADJUSTED TO GIVE DESIRED
AMOUNT Of GRATICULE ILLUMINATION COMMENSURATE WITH LIGHTING CONDITIONS.

THE VERTICAL AND HORIZONTAL CENTERING CONTROLS ARE ADJUSTED TO LOCATE THE PATTERN
AT THE CENTER OF THE SCREEN.

THE "V. GAIN™ AND "H. GAIN'™ CONTROLS ARE ADJUSTED TO OBTAIN SUITABLE PATTERN
HEIGHT AND WIDTH,

IF THE PATTERN 1S INSUFFICIENTLY HIGH WHEN THE '"W. ATTENUATOR'" SWITCH IS SET TO
THE "X100" POSITION, AND THE "V. GAIN'" CONTROL SET TO MAXIMUM, THE "x 10" OR THE
"xI" SETTING OF THE "V. ATTENUATOR" SWITCH MAY BE USED.

AFTER HAVING OBTAINED THE OSCILLOGRAPH PATTERN AS DESCRIBED ABOVE, SWITCH IN THE
"BLANKING PHASE" CONTYROL. ADJUST THIS CONTROL TO OBTAIN A SINGLE TRACE OF UNIFORM
BRIGHTNESS. |T MAY BE NECESSARY TO REDUCE THE "INTENSITY' CONTROL SETTING TO OBTAIN
A MED!UM-INTENS!TY PATTERN UNDER THESE CONDITIONS. TH!IS ADJUSTMENT ALSO PERMITS
REDUCTION OF ANY RESIDUAL "BLANKED" TRACE. THE "Focus" CONTROL MAY REQUIRE MINOR
RE~ADJUSTMENT TO PRODUCE MAX{MUM SHARPNESS OF TRACE. (I|F THE SWEEP GENERATOR IN-
CORPORATES RETURN TRACE BLANKING, THE "BLANKING PHASE" CONTROL NEED NOT BE USED).

OVERLOAD NOTE

OPERATORS SOMETIMES ENCOUNTER OVERLOAD
DIFFICULTIES BY ATTEMPTING TO DISPLAY
HIGH~-LEVEL SIGNALS WITH THE "V. ATTENUATOR"
SWITCH IN THE "XI"™ POSITION, AND THE "V.
GAIN" CONYTROL NEAR ZERO. NEVER SET THE

"V, ATTENUATOR" SWITCH TO A LOWER POSITION
THAN ACTUALLY NEEDED. F1G.5 ILLUSTRATES
THE SHAPE THAT A SINE WAVE ASSUMES WHEN EX-
CESSIVE VOLTAGE IS APPLIED TO THE VERTICAL
AMPLIFIER IN THE "x|"” pPoSITION. THIS 1S
DUE TO OVERLOADING IN THE CATHODE FOLLOWER

STAGE, THE RESULT OF WHICH IS CLIPPING. IT HALF OF SME WAVE FLATTENS (GLIPPNG)
IS RECOMMENDED THAT THE FOLLOWING APPROXIMATE EFFECT PRODUCED §Y OVERLOADING
VOLTAGE LIMITS BE USED IN ORDER TO PREVENT CATHOOE FOLLOWER STAGE

THIS CONDITION FROM OCCURRING .
Fig. §

IN THE: -
Xl PosITION 4V. R.M.S. MAX.

X10 postTioN L4OV. R.M.S. Max.
X100 PosiTioN 4OOV. R.M.S., Max.
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EXAMPLE OF USE IN COLOR TV,

THE BASIC APPROACH TO VISUAL TROUBLE-SHOOTING AND ALIGNMENT OF CoLOR TV RECEIVERS IS
IDENTICAL TO THE PROCEDURES USED IN BLACK AND WHITE TV. IN THE CASE OF COLOR HOWEVER THE
SCOPE'S VERTICAL BANDWIDTH MUST BE SUFFICIENT TO DISPLAY THE 3.58 MEGACYCLE OSCILLATOR AND
COLOR "BURST" SIGNALS. THE MooeL ES-550 HAS BEEN SPECIFICALLY DESIGNED TO MEET AND EXCEED

THIS SPECIFICATION,

THE ES-550 1S OTHERWISE NO MORE COMPLICATED IN APPLICATION THAN A STANDARD BANOWIDTH
scoPe SUCH AS PRECISION MooeL ES-520.

THE PROCEDURE FOR ALIGNMENT OF COLOR RECEIVERS AS SET FORTH BY THE RECEIVER MANUFACTURER
USUALLY CALLS FOR ACCURATE MARKING OF VIDEO | .F. RESPONSE WAVEFORMS AND CAREFUL ALIGNMENT
ADJUSTMENTS THEREIN: HOWEVER THE ROLE OF THE *‘SCOPE IN THESE APPLICATIONS IS AS UNCOMPLICATED
AS IN BLACK AND WHITE TV, (IT IS IMPORTANT TO NOTE THAT THE SET MANUFACTURER WILL REQUIRE
THE USE OF A DIODE PROBE OR DEMODULATION PROBE SUCH AS IS INCLUDED IN PRECISION SP-5 Prose SeT.)

THE WIDE BANOWIDTH OF THE ES-550 COMES INTO USE IN THE FOLLOWING APPLICATIONS?

| . CoLoOR AFC ALIGNMENT:

THE COLOR BURST INPUT INDUCTANCE AND THE BURST AMPLIFIER TRANSFORMER IS ADJUSTED
FOR MAXIMUM DC OUTPUT OF THE PHASE DETECTOR, IN A TYPICAL COLOR CHASSIS. AT THIS
POINT THE MANUFACTURER USUALLY RECOMMENDS THAT THE SHAPE OF THE BURST SIGNAL BE
OBSERVED, AND MAY NOTE THAT THE SHAPE OF THE BURST SHOULD NOT CHANGE WHILE ROTATING
THE HORIZONTAL HOLD CONTROL OVER THE SYNC RANGE.

2. 3.58 Mc TRAP ADJUSTMENT:

IN A TYPICAL SET THIS TRAP APPEARS IN THE PLATE CIRCUIT OF THE |ST VIDEO AMPLIFIER.,
IT MAY BE ALIGNED BY FEEDING A SWEPT SIGNAL TO THE GRID OF THE |ST VIDEO AMPLIFIER

TUBE AND BY ADJUSTING THE 3.58 MC POINT ON THE RESPONSE CURVE OBTAINED BY APPLYING

THE SCOPE AND DEMODULATION PROBE TO THE OUTPUT OF THE 2ND VIDEO AMPLIFIER.

AS A SIMPLER ALTERNATIVE PROCEDURE, (IF A COLOR BAR SIGNAL IS AVAILABLE), THE WIDE
BAND 550 SCOPE MAY BE APPLIED TO THE PICTURE TuBE GRIDS (USING PRECISION SP-5A Prose)
AND THE 3.58 Mc TRAP ADJUSTED FOR MINIMUM COLOR SUB-CARRIER INDICATION IN THE VIDEO
SIGNAL .

3. OBSERVATION OF THE BURST SIGNAL AT THE VIDEO 2ND DETECTOR.

WITH THE SCOPE AND LOW CAPACITY PROBE APPLIED TO THIS OUTPUT OF THE VIDEO 2ND
DETECTOR, THE COMBINATION OF HORIZONTAL SYNC PULSE AND 3.58 MC BURST SIGNAL WILL
BE OBSERVED DURING A COLOR TRANSMISSION. RELATIVE PROPORTIONS OF BURST-TO-SYNC
PULSE HEIGHT CAN BE CHECKED AGAINST SET MANUFACTURERS' DATA.

FURTHER WIDE-BAND APPLICATIONS MAY BE NOTED IN THE DETAILED MANUFACTURER'S ALIGNMENT AND
TROUBLESHOOTING DATA.
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COMPOSITE DC ano AC VOLTAGES

THE MOST IMPORTANT FUNCTION OF A COMMERCIAL CATHODE RAY OSCILLOSCOPE 1S THE ANALYS!S
of AC WAVE-SHAPES. HOWEVER CERTAIN AC POTENT'IALS MAY BE A PART OF A ¢tcoMPOsSITE AC anpo DC
POTENTIAL. AS A SIMPLE EXAMPLE, THE VOLTAGE ACROSS THE INPUT FILTER CONDENSER OF A POWER
SUPPLY WILL BE A DC VOLTAGE UPON WHICH IS SUPER-IMPOSED AN AC riPPLE. See Fiec. 6

A
¥
T

TIME ——————>

— VOLTAGE -+

FIG. 6

THE VOLTAGE 1S ACTUALLY A DC VOLTAGE WHICH IS VARYING IN MAGNITUDE AS A RESULT OF THE
CHARGE AND DISCHARGE ACTION OF THE FILTER. THE RIPPLE POTENTIAL "A" 1S HOWEVER AN ALTER-
NATING VOLTAGE IN ITSELF AND WILL AFFECT THE RECEIVER CIRCUITS AS AN ALTERNATING VOLTAGE.
lr THis D.C. POTENTIAL WITH ITS SUPERIMPOSED RIPPLE 1S APPLIED TO THE INPUT TERMINALS OF

THE 'SCOPE THE PATTERN OBTAINED WILL APPEAR AS IN Fiec. 7.

——————

FIG. 7

|

T 1S IMPORTANT TO NOTE THAT THE DC PORTION OF THE TOTAL POTENTIAL IS NOT DISPLAYED BY
THE 'scoPe. DC POTENTIALS ARE BLOCKEO BY THE SERIES INPUT CAPACITOR OF THE 'SCOPE AND BY THE
CAPACITY COUPLING EMPLOYED BETWEEN THE AMPLIFIER STAGES OF THE 'sSCoOPE.
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OBSERVATION OF AC AND DC COMPONENTS

lF IT 1S DESIRED TO 0BSERVE BOTH THE DC AND 1 TS SUPERIMPOSED AC coMPONENT, (WITH THE
PROPER RELATION TO THE ZERO VOLTAGE AXI1S), THE VOLTAGE SHOULD BE CONNECTED DIRECTLY TO THE

DeFLECTION PLATES ofF THE CR Tuse (See PaGce 6 ).

THe DC BLOCKING OF THE AMPLIFIER STAGES IS THUS ELIMINATED, AND THE AC COMPONENT WiLL
APPEAR ABOVE THE HORIZONTAL BASE-LINE OF THE CROSS HATCH MASK TO AN EXTENT DETERMINED BY

THE MAGNITUDE OF THE DC coMPONENT. See Fiag. 9

e e —_—— s e o 1 |
T POSITIVE T
PEAK AREA —> POSITIVE
TO PEAK
PEAK EQUALS VOLTAGE
VOLTAGE
NEGATIVE
0_VOLTS AREA BASE LINEY
it E3
NEGATIVE
NOTE - O VOLTS BASE LINE APPEARS PEAK FIG
WHEN SIGNAL IS REMOVED VOLTAGE .2
FUNDAMENTAL VALUES MEASURED BY DC WITH RIPPLE APPLIED DIRECTLY
SCOPE IN DISPLAY OF TV WAVEFORMS TO CR TUBE DEFLECTION PLATES
- J e _

THE RELATIVE MAGNITUDE OF THE PCSITIVE AND NEGATIVE CYCLES OF A NON SINUSOIDAL
VOLTAGE WAVEFORM DEPENDS UPON THE SHAPE AND PROPORTIONS OF THE WAVEFORM.

AS AN EXAMPLE:- WITH NO SIGNAL APPLIED TO THE 'SCOPE, ADJUST THE HORIZONTAL
'SCOPE TRACE TO COINCIDE WITH THE MIDDLE HORIZONTAL LINE OF THE CORSS HATCH

MASK.

IF A SINUSOIDAL VOLTAGE 1S NOW APPLIED TO THE 'SCOPE, THE POSITIVE PORTION OF THE
SINE WAVE WILL EQUAL THE NEGATIVE PORTION,

IF, HOWEVER A NON-SINUSOIDAL VOLTAGE OF THE SHAPE INDICATED IN FiG. 8 1s NEXT
APPLIED, THE POSITIVE AND NEGATIVE PORTIONS WILL BE REVEALED AS STRIKINGLY UNEQUAL.

THE CONCLUSION TO BE DRAWN FRGM THI!IS DISCUSSION 1S AS FOLLOWS:

"THE AC OSCILLOSCOPE ALWAYS PORTRAYS A NON-SINUSOIDAL VOLTAGE AS IT
WILL BE TRANSMITTED THROUGH AC COUPLED CIRCUITS IN ACTUAL EQUIPMENT."

| . DisPLAaY oF CLEAN SYNC PULSES

|T SHOULD BE OBSERVED THAT THE "BLANKING PHASE" CONTROL PERMITS THE OPERATOR TO OBTAIN
A CLEAN HORIZONTAL SYNC PULSE, OR A CLEAN VERTICAL SYNC PULSE, AS ILLUSTRATED IN FIG. 3
Pc. 5 . IN THIS APPLICATION, THE SYNC PULSE IS DISPLAYED IN THE NORMAL MANNER, AND
THE "BLANKING PHASE'"™ CONTROL IS THEN ROTATED AS REQUIRED TO DISPLAY THE PULSE WITHOUT

INTERFERENCE .

2. Revrrace BLANKING

RESIDUAL TRACE (RETRACE) WHICH IS USUALLY ACCEMTUATED AT THE HIGHER SWEEP FREQUENCIES,
IN MANY COMMERCIAL SCOPES, 1S BLANKED OUT IN THE ES-550 THROUGHOUT THE COMPLETE MORI~

ZONTAL SWEEP RANGE.
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3. APPARENT DISPLACEMENT of MARKER P1PS OBTAINED IN VISUAL ALIGNMENT

UNDER SOME CONDITIONS, THE OPERA-
TOR MAY OESERVE THAT THE MARKER
APPEARS HIGHER UP ON THE TRACE THAN
ON THE RETRACE, AS SHOWN IN FiG. IO
WHEN USING 60-CYCLE SINE-WAVE SWEEP
IN ALIGNMENT WORK.

{T WILL BE OBSERVED THAT THE WARKER |
"DISPLACEMENT" APPEARS GREATER ON |
THE STEEPER PORTION OF THE CURVE,
AND BECOMES LESS AS THE SWEEP WiDTH
IS REDUCED. FURTHERMORE, THE
"DISPLACEMENT! BECOMES GREATER AS’
THE EXTERNAL INPUT CAPACITANCE TO

THE 'SCOPE IS INCREASED. MARKERS, NORMALLY APPEARING AT LEVEL “M
APPEAR AT M, AND M, WHEN INPUT CAPACITY
THIS "DISPLACEMENT'" APPEARS BECAUSE OF SCOPE IS EXCESSIVELY HIGH

EXCESSIVE INPUT CAPACITANCE INCREASES
THE DOECAY TIME FOR STEEP WAVEFRONTS

BEYOND PERMISSIBLE LIMITS. As A | MARKER DISPLACEMENT IS CAUSED
RESULT, THE ELECTRON BEAM IN THE CRT BY INCORRECT TEST CONDITIONS
LAGS THE DETECTOR VOLTAGE, AND FALSE

INDICATION IS OBTAINED ON THE 'SCOPE SEE TEXT

SCREEN. FIG. i0 J

Y. HORIZONTAL SPREAD OF MARKER P'pPs
OBTAINED IN FM AND TV VisSuAL ALIGN-

MENT

IF THE EXTERNAL INPUT CAPACITY TO

THE ?'SCOPE 1S QUITE LOW, MARKER

PIPS ON FM OorR TV RESPONSE CURVES MAY APPEAR QUITE BROAD, PARTICULARLY ON HORIZONTALLY
FLAT PORTIONS OF THE WAVESHAPE UNLESS AN [SOLATING PrROBE SUCH As PRECISION SP-5C 1s usepD.

5. ADJUSTMENT OF POWER~SuPPLY VIBRATORS:

DURING OPERATION IN THE RADIO RECEIVER, OR IN A SU!T-
ABLE TEST JIG, AN OSCILLOGRAPHIC TEST OF THE WAVEFORM
ACROSS THE PRIMARY OF THE VIBRATOR TRANSFORMER SHOULD

DISPLAY A SHAPE SIMILAR TO THAT ofF Fic. {l. BREAKS,
PIPS, AND DIPS IN THE WAVESHAPE INDICATE VARIOUS CON-
TACT TROUBLES WHICH SHOULD BE CORRECTED AS REQUIRED. :

6. AUDIO AMPLIFLER AND COMPONENT ANALYSIS B

THE E£ES-550 1s ALSO VALUABLE iN CHECKING THE PER-
FORMANCE OF THE AUDIO SECTION OF A RECEIVER. FOR
THIS PURPOSE. AN AUDIO OSCILLATOR IS USED IN A

TEST SET-UP, AS SHOWN IN Fi1G.,|2 . THE WAVEFORMS

SHOWN IN F1G. |3, NEXT PAGE, ILLUSTRATE: !

(A) No DISTORTION AT THE FREQUENCY OF TEST., AND

NO PHASE SHIFT; {B) OVERLOAD DISTORTION DUE TYPICAL
TO LIMITING OR DRIVING SEYOND cur-ofFfF; (C) -

OVERLOAD DISTORTION DUE TO LIMITING ACTION VIBRATOR WAVE
AND DRIVING BEYOND CUT-0OFF; (D) sHows THE

SAWTOOTH-SWEPT DISPLAY OF "B"_ WHICH IS 0B- Fi6. 11

TAINED BY SINE WAVE SWEEP; (Ef PHASE SHIFT;
(GF) PHASE SHIFT PLUS OVERLOAD DISTORTION. I |

(SEE NEXT PAGE)
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AMPLIFIER, TRANSFOR- R E CISION
AUDIO OSCILLATOR MER, TONE CONTROL,

OR OTHER DEWVICE ~ OSCILLOSCOPE

n et o __:\ﬂ

TEST SET-UP FOR DETERMINATION OF FREQUENCY RESPONSE,
DISTORTION, PHASE SHIFT, AND HARMONIC GENERATION

| FIG. 12 ‘

A, B, CEFG, DISPLAYED
WITH SINE-WAVE SWEEP
D- DISPLAY OBTAINED
WITH SAWTOOTH SWEEP
A B C D

APPLY SINE-WAVE SIGNAL TO
HORIZONTAL INPUT OF SCOPE,

AND TO INPUT OF AMPLIFIER

UNDER TEST. APPLY OUTPUT
OF AMPLIFIER TO VERTICAL
INPUT OF SCOPE.

E F G

A = NO OVERLOAD DISTORTION, NO PHASE SHIFT
8 — OVERLOAD DISTORTION, NO PHASE SHIFT

C— DRIVING INTO GRID CURRENT, AND PAST CUT-OFF, NO PHASE SHIFT
D- OVERLOAD DISTORTION

E- PHASE SHIFT

F— PHASE SHIFT, OVERLOAD DISTORTION
G- PHASE SHIFT, DRIVING INTO GRID CURRENT, AND PAST CUT-OFF

TYPICAL AMPLIFIER ANALYSES SHOWING GENERATION OF
HARMONICS. AMPLITUDE DISTORTION, AND PHASE SHIFT

FIG. 13 |
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7.

ADJUSTMENT OF SyYyNC CIRCUITS

PROPER ADJUSTMENT OF THE THREE MAIN TYPES OF SYNC CIRCUITS IS GREATLY FACILITATED BY
USE OF THE OSCILLOGRAPH. THESE ARE BRIEFLY REVIEWED IN ORDER:®

A. PULSE-WIDTH TYPE OF SYNC~CONTROL CIRCUIT: AS SHOWN IN Fi1G.!14 THIs TYPE OF

AFC SYSTEM UTILIZED THREE SIGNAL COMPONENTS COMPRISING THE "SAWYOOTH" A, THE
POSITIVE SYNC PULSE B, AND A NEGATIVE PEAKING PULSE C. AS THE ADJUSTMENTS OF
THE CIRCUIT ARE CHANGED, IT WILL BE OBSERVED THAT THE POSITIVE PEAK OF THE WAVE
IS ABCUT 508 MAXIMUM,

SPpeciAL NoTte: A TV STATION MUST BE TUNED IN DURING THE
TIME THIS ADJUSTMENT 1S MADE.

B HOR IZONTAL
SYNC PULSE

SAWTOOTH

- 'l-/

PEAKING
C | |PULSE
HORIZONTAL OSCILLATOR HORIZONTAL OSCILL ATOR HORIZONTAL OSCILLATOR
FREQUENCY TOO HIGH FREQUENCY CORRECT FREQUENCY TOO LOW

PULSE -WIDTH TYPE OF AFC PATTERNS, SHOWING OPERATION
FIG. {4

|

B. PULSE-AND-SAWTOOTH TYPE OF SYNC-CONTROL CIRCUIT: Fi6. |5 , PAGE 18, ILLUSTRATES
TYPICAL CONTROL CIRCUIT WAVEFORMS. THE ADJUSTMENTS ARE MADE TO EQUALIZE THE
PULSES AT THE POSITIVE AND NEGATIVE PEAKS OF THE SAWTOOTH WAVE.

C. SINE-WAVE AND PULSE TYPE OF SYNC-CONTROL CIRCUIT: TYPICAL WAVEFORMS ARE SHOWN
IN F16.16, PAGE |8 . THE SYNC TRANSFORMER 1S ADJUSTED TO PHASE THE PULSES ON
THE SINE WAVES AS SHOWN IN THE INSET.

THERE ARE ALSO LESS-COMMON TYPES OF AFC CIRCUITS FOR HORIZONTAL SYNC STABILIZATION; 1IN
THESE CIRCUITS THE OPERATOR WILL ALSO FIND THE 'SCOPE A MOST VALUABLE TOOL. THE MANU-
FACTURER'S SERVICE DATA SHOULD BE CONSULTED TO SETERMINE THE PROPER WAVEFORM INDICATION,

TROUBLESHOOTING Buzz AND Huwm:

Because 60-CYCLE BUZZ IN THE SOUND IS A COMMON TROUBLE COMPLAINT, THE GPERATOR CANNOT
AFFORD TO OVERLOOK THE UTILITY OF THE 'SCOPE IN THIS APPLICATION.

REMEMBER THAT IN THE AUDIO SECTION, YOU WILL USE A DIRECT CABLE TO THE 'SCOPE, OR
PERHAPS THE |C0-T0-| PROBE. HOWEVER, IN THE HIGH-FREQUENCY SECTIONS OF THE RECEIVER,
YOU WILL USE A SIGNAL-TRACING PROBE. (SP-5B).

Use 60 CYCLE LINE SWEEP FOR THIS ANALYSIS, AND FAMILIARIZE YOURSELF WITH THE DISPLAY

OF HUM AND PULSES: HUM DUE TO SINE-WAVE VOLTAGES WILL APPEAR AS AN ELLIPSE ON THE
SCREEN. THE WIDER THE ELLIPSE, THE GREATER THE HUM. BuU2zZ WwiLL APPEAR AS DISCONTINUITY
IN THE BASE LINE (OR ELLIPSE IF HUM 1S ALSO PRESENT). BUZZ MAY APPEAR AS A SAWTOOTH OR

TRIANGLE, OR AS A PIP.

TRACE THE SPURIOUS SIGNAL OR SIGNALS BACK TO THEIR SOURCE, USING SUITABLE PROBES. IF
THE BUZZ IS WEAK, USE FULL GAIN ON THE 'SCOPE. NOTE THAT THE PHASE CONTROL OF THE 'SCOPE
CAN BE USED TO OBTAIN THE MOST FAVORABLE DISPLAY OF THE SIGNAL.
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FIRST DIODE FIRST DIODE

PaGge 19

FIRST DIODE

SECOND DIODE SECOND DIODE

HORIZONTAL OSCILLATOR
FREQUENCY HIGH

HORIZONTAL OSCILLATOR
FREQUENCY CORRECT

TYPICAL WAVEFORMS OF PULSE-SAWTOOTH AFC
FiIG. 15

/*-\F
= FIRST . N e e e e
DIODE
......... — SECOND
DIODE

+

— FIRST_
DIODE

%\
= o o e 4 — SECOND _
K/ DIODE

HORIZONTAL OSCILLATOR
FREQUENCY CORRECT

HORIZONTAL OSCILLATOR

FREQUENCY HIGH FREQUENCY

TYPICAL WAVEFORMS

-
-~ FIRST . _\d.d
DIODE

SECOND |
DIODE

HORIZONTAL OSCILLATOR
FREQUENCY LOW

SYNC SYSTEM

f_‘\
SECOND

DIODE

HORIZONTAL OSCILLATOR

LOW

IN PULSE — SINEWAVE DISCRIMINATOR AFC

SYNC SYSTEM
FiG. |6

LIMITING OF VIDEO-AMPLIFIER SIGNAL DUE

TO INCORRECT BIASING
FIG |7

CAMERA SIGNAL LIMITED

SYNC PULSE LIMITED
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Buzz IS SOMETIMES CAUSED BY RECEIVER OVERLOADING. TO CHECK THIS POSSIBILITY, OBSERVE THE
COMPOSITE VIDEO WAVEFORM AT THE SOUNO-~TAKEOFF POINT, USING THE |O-To-| PrROBE. HORIZONTAL SYNC
PULSES, SEEN WHEN USING A |5,750-cYCLE SAWTOOTH sweep SHOULD APPEAR UNDISTORTED, AND NOT
LIMITED OR CLIPPED AS SHOWN IN Fi1G. I7TA. LIKEWISE, THE CAMERA SIGNAL SHOULD NOT SHOW EVIDENCE
OF LIMITING, AS SHOWN IN FiGc. IB.

MA INTENANCE NOTES

THE HIGH VOLTAGE POWER SUPPLY IN YOUR ES-550 1S A SOURCE OF DANGEROUSLY HIGH POTENTIALS. NEVER

ATTEMPT (NDISCRIMINATE ADJUSTMENTS OR REPAIRS TO THE CHASSIS OF THE MoDeEL ES-550 wiITH THE LINE
CORD CONNECTED TO THE POWER SOURCE.,

IN CASES WHEREIN THE INSTRUMENT DOES NOT APPEAR TO BE ENERGIZED OR POWERED WHEN THE LINE CORD
IS INSERTED INTO THE POWER LINES (AND WITH THE "INTENSITY" CONTROL ADVANCED CLOCKWISE), THE

3AG FUSE SHOULD BE EXAMINED FOR BURN=-OUT, THE FUSE 1S MOUNTED BEHIND THE ETCHED BACK SERIAL
PLATE AS INDICATED.

NEVER REPLACE A BURNED FUSE UNTIL THE CONDIT!tON WHICH CAUSED THE FUSE BURN-OUT HAS BEEN COR~-
RECTED. |F IT BECOME NECESSARY TO REMOVE THE INSTRUMENT FROM THE CASE, TH!S CAN BE DONE BY

REMOVING THE 12 PANEL SCREWS, THE 3 CHASSIS-HOLDING SCREWS AY THE REAR OF THE CASE, AND 2 SCREWS
ON THE BOTTOM OF THE CASE.,

NOTE |I: TEST LEADS ARE NOT FURNISHED WITH THE MooeL ES-550. THERE ARE SO
MANY DIVERSIFIED APPLICATIONS FOR A CATHODE-RAY OSCILLOGRAPH THAT

'T WOULD BE ESSENTIALLY IMPOSSIBLE TO SUPPLY ANY ONE SET OF LEADS
WHICH WOULD BE UNIVERSALLY USEABLE.,

NOTE 23 NEVER APPLY VOLTAGES HIGHER THAN HOO voLTs RMS To THE ES-550 INpPUT
CONNECTING TERMINALS WITHOUT USING AN ADDITIONAL EXTERNAL SERIES

ISOLATING CAPACITOR. (APPROXIMATELY .5 MFD. CAPACITY AND OF PROPER
VOLTAGE RATING).

-

IN ALL CASES WHERE FAULTY OPERATION OF THE INSTRUMENT IS SUSPECT]

THE SERVICE DEPARTMENT OF PRECISION APPARATUS., SHOULD FIRST BE
CONSULTED. SHOULD THE SERVICE DEPT. RECOMMEND RETURN OF THE
INSTRUMENT TO THE FACTORY, THE COMPLETE INSTRUMENT SHOULD BE
CAREFULLY PACKED IN A WELL PADDED, STRONG CORRUGATED SHIPPING
CARTON AND ADDRESSED TO PRECISION'S SERVICE DEPT.

=1
w)

IMPORTANT NOTE: THE ORIGINAL PACKING OF THE Mopet ES-550 1s ADMIRABLY SUITED
FOR THIS PURPOSE.

IMPORTANT: IF AT ANY TIME THE MopDeL ES-550 i1s 7o BE RETURNED TO THE FACTORY FOR REPAIR,
A COMPLETE DESCRIPTION OF SUSPECTED FAULTY OPERATION, AS NOTED BY THE OPERATOR, MUST
ACCOMPANY THE INSTRUMENT. THE MORE DETAILS SUBMITTED TO THE SERVICE DEPARTMENT OF
PRECISION, THE MORE QUICKLY AND EFFICIENTLY THE INSTRUMENT CAN BE REPAIRED AND RETURNED.
| T 1S VERY (MPORTANT THAT THIS DESCRIPTION OF SUSPECTED FAULTY OPERATION BE GIVEN 1IN
UNUSUALLY EXACT DETAIL DUE TO THE FACT THAT IN MANY CASES, FAULTY OPERATION CAN BE TRACED

TO DIFFICULTIES IN OTHER ITEMS CF T.ST EQUIPMENT AND/OR IMPROPER ANALYSIS OF RESULTS
OBTAINED,

YOUR MODEL ES-550 OSCILLOGRAPH IS A RELATIVELY CRITICAL AND
DELICATE INSTRUMENT, DO NOT ATTEMPT ANY MAJOR REPAIRS BEFOR]
CONSULTING THE SERVICE DEPARTMENT OF PRECISION APPARATUS.

[*]

PRECISION APPARATUS
Division Of Dynascan Corporation

1801 W. Belle Plaine
Chicago, Iilinois 60613
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