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CERTIFICATION 

The Hewlett-Packard Company certifies that this instrument was 

thoroughly tested and inspected and found to meet its published 

specifications when it was shipped from the factory. The Hewlett

Packard Company further certifies that its calibration measurements 

are traceable to the U.S. National Bureau of Standards to the extent 

allowed by the Bureau's calibration facility. 

WARRANTY AND ASSISTANCE 

All Hewlett-Packard products are warranted against defects in 

materials and workmanship. This warranty applies for one year from 

the date of delivery, or, in the case of certain major components listed 

in the operating manual, for the specified period. We will repair or 

replace products which prove to be defective during the warranty 

period. No other warranty is expressed or implied. We are not liable 

for consequential damages. 

For any assistance contact your nearest Hewlett-Packard Sales and 

Service Office. Addresses are provided at the back of this manual. 
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Section I Model 1300A 
Figure 1-1 and Table 1-1 

Figure 1-1. Model 1300A X-Y Display 

Table 1-1. Specifications 

X-Y AMPLIFIERS: 

1-0 

DEFLECTION FACTOR (sensitivity): 0.1 v/inch; 
vernier provides 2. 5: 1 reduction. 

DR I FT: < 0. 1 inch/hr after 1/2-hr warm - up; 
< 0. 2 inch/8 hr. 

BANDWIDTH: decoupled, de to20MHz; ac cou
pled 2 Hz to 20 MHz (8-inch reference at 50 
kHz). 

RISE TIME: < 20 ns (10% to 90% points). 

SETTLING TIME: < 200 ns to within a trace width 
of final value. 

I 

REPEATABILITY: Less than 0.15 % error for 
re-addressing a point from any direction -
source impedance < 4 kn. 

INPUT RC: 1 megohm shunted by approximately 
20 pf. 

IN PUT: Single ended; BNC connector, maximum 
input ± 500 v (de +peak ac). 

LINEARITY: Over 8x10-inch screen± 1% of full 
screen; any inch with respect to any other inch, 
within 10%. 

PHASE SHIFT: 0. 1° to 50 kHz, up to 100-inch 
signal; 1 ° to 1 MHz, up to 10-inch signal. 

Z AMPLIFIER: 

ANALOG INPUT: DC to 20 MHz bandwidth over 
the 0 to 1 V range; + 1 V give s full blanking, 
-1 V gives full instensity; vernier gives 2. 5: 1 
reduction, balance allows intensity reference 
level adjustment of ± 1 V, Maximum input 
±500 V (de + peak ac). 

RISE TIME: <20 ns (10% to 90% points). 

SWEEP BLANK INPUT: Digital de blanking with 
< lKSl and -0. 7V to +5V;unblanking with 20KS1 

and 0 V to - 5 V. Repetition rates to 1 MHz. 

CHOP BLANK INPUT: AC coupled blanking , 
+50V blanks CRT. Input grounded when not 
in use. 

02608-2 



Model 1300A Section I 
Paragraphs 1-1 to 1- 8 

SECTION I 

GENERAL INFORMATION 

1-1. DESCRIPTION. 
1-2. The Hewlett-PackardModel 1300A X-Y Display 
is a wide-band, large-screen oscilloscope. The X 
and Y axis amplifiers may be either ac or de coupled 
with a bandwidth up to 20MHz. Deflection sensitivity 
of the X and Y amplifiers is 0. 1 volt/inch which may 
be reduced to 0. 25 volts/inch by means of the GAIN 
(vernier) controls. The settling time of the Model 
1300A is less than 200 nsec. Measured with an eight
inch step input, the settling time is defined as the 
time requiredfor the spot to settle within one trace 
width of its final position. A 20 MHz bandwidth Z-axis 
amplifier giyes full trace intensity with -1 volt input 
from "full blanking" and complete blanking is obtained 
with+l volt input from "full intensity". The blanking 
level may be increased to +2. 5 volts by means of the 
Z GAIN (vernier) control. 

1-3. CATHODE RAY TUBE. 
1-4. The Model 1300A uses an aluminized, P3 l phos
phor CRT with an 8 x 10 inch internal graticule which 
is divided into 1 inch squares with 0. 2 inch subdivis
ions on the major axes. Other phosphors available 

are P2, P4, P7 and Pll. The standard light green 
face plate filter is changed to an amber filter when the 
P7 phosphor is used and to a gray filter when P4 phos
phor is used. A coating of fiberglas cloth which is 
painted with aquadag surrounds the CRT from the face 
plate to a point just before the neck. This coating pro
vides implosion protection for operating and mainte
nance personnel. 

1-5. WARRANTY. 
1-6. The Model 1300A is certified and warranted as 
stated on the inside, front cover of this manual. The 
CRT is warranted separately; the CRT warranty state
ment and failure report are found at the back of this 
manual. If the CRT should fail within the warranty 
period, return the CRT and the completed f o rm as 
instructed on the CRT Warranty in back of manual. 

1-7. MANUAL CHANGES. 

1-8. The information in this manual applies directly 
to the Model 1300A instruments with serial prefix 
818-. The serial prefix is the first three digits of the 
eight-digit serial number ( 000-00000) used to identify 

Table 1-1. Specifications (cont'd) 

CALIBRATOR: 
O. 5 v ± 2%, line frequency square wave. 

CRT: 

ACCELERATING POTENTIAL: 20 kV. 

WRITING RATE:) 20 inches/µs. 

SP 0 T SIZE: Less than 30 mils th rough out 
8 x 10-inch screen at 100 ft. -lamberts light 
output; nominally 20 mils at center screen 
(shrinking raster). 

PHOSPHOR AND GRATICULE:Aluminized P31 
phosphor with 1-inch grid and 0. 2-inch sub
divisions on major axes. P2, P4, P7, Pll 
and other phosphors available; other graticules 
available on special order. Amber face plate 
filter supplied with P7 phosphor instead of 
standard blue-green. 

CONTROLS: 
X-Y- Z inputs, ac-dc input switches, calibrator, 

X- Y gain verniers and position, Z axis vernier 
and balance on rear panel. Intensity, astig
matism, trace align, and focus on front panel. 

GENERAL: 
SIZE: 12l/4in.high,163/4in.wide, 19 7/8 in. 
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NOTE 

:: 

"' 

Ir ' 
CF,7i -T--2 

(
le, 6813,21 

. Ct-"''.:,, 

RIGHT SIDE 

3 
2 

/ r--- 1914831----o 1 
,, 1 I 

7~ -
(198 f 

4~(112) = REAR 

deep, 18 1/2 in. behind front panel (310 x 425 x 
470 mm). Rack mount hardware supplied. 

WEIGHT: Net, 47 pounds (21, 4 kg). Shipping, 
64 pounds (29, 1 kg). 

POWER: 175 watts at 115-230 V; 47-440 Hz. 
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Sections I and II 
Paragraphs 1-9 to 1-12 and Figure 2-1 

all hp instruments. Another manual, hp Part Number 
01300-90901 provides information for instruments 
with Serial Prefixes below 751- and 733-. Technical 
corrections to this manual, due to errors in print, 
are called Errata and are included in the Manual 
Changes sh~et supplied with this manual. Refer to 
Section VII/for any options and information to bring 
this manual into agreement with instruments which 
have serial prefix number lower than the one given 
above. For information pertaining to change sheets, 
or other information, contact .your nearest hp Sales/ 
Service Office. The Sales/Service Offices are listed 
at the back of the manual. 

TILT STAND 

FILLER STRIP 
( 
' 

Model 1300A 

1-9. ACCESSORIES. 
1-10. All Model 1300A' s are shipped with a rack 
mounting kit and hardware. Two special low reflection 
CRT filters are available at additional cost. These filters 
are Model 10181A, light green, and Model 10182A, amber. 

1-11. SCOPE OF MANUAL. 
1-12. This manual provides complete operating and 
maintenance instructions for the Model 1300A. For 
information on other hp instruments, refer to the 
Operating and Service Manual for that particular in
strument. 

...--1 
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7000- 8-18 

Figure 2-1. Rack Mounting Procedure. 
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Model 1300A Section II 
Paragraphs 2-1 to2-17 

SECTION II 
INSTALLATION 

2-1. INITIAL INSPECTION. 
2-2. MECHANICAL CHECK. If external damage to 
the shipping carton is evident, ask thecarrier'sagent 
to be present when the instrument is unpacked. Check 
the instrument for external damage such as broken con
trols or connectors, and dents or scratches on the 
panel surface. If damage is evident, see Paragraph 
2-15 for recommended claim procedure. lf the ship
ping carton is not damaged, check the cushioning 
material and note any signs of severe stress and rough 
handling in transit. If the instrument appears to be 
undamaged, perform the electrical check. Retain the 
packaging material for possible future use. 

2-3. ELECTRICAL CHECK. Check the electrical 
performance of the Model 1300A as soon as possible 
after receipt. Paragraph 5-5 contains performance 
check procedures which will verify the instrument 
operation within the specifications listed in Table 1-1. 
Initial performance and accuracy of the instrument are 
certified as stated on the inside front cover of this 
manual. If the instrument does not operate as specified, 
refer to Paragraph 2-15 for the recommendedclaim 
procedure. 

2-4. PREPARATION FOR USE. 
·" 

2-5. POWER REQUIREMENTS. 
2-6. · The Model 1300A X-Y Display requires a power 
source of either 115 or 230 v ac ± lo9b, single phase, 
50-1000 Hz. A rear pane 1 switch allows selection of 
the line voltage to be used. 

Ea 
Be sure to set the rear panel switch 
for the line voltage to be used. The 
power supplies may be damaged if 
the switch is set to the wrong position. 

2-7. 230 VOLT OPERATION. If the instrument is to 
be operatedfrom a 230 volt source, set the rear panel 
slide switch to the 230 vposition. The line fuse,Fl,must 
be changed to a 1. 5 amp, slow- blow fuse (supplied) for 
230 volt operation. The line fuse is accessible from 
the back pane 1. 

2-8. THREE CONDUCTOR POWER CABLE. For the 
protection of operating personnel the National Electrical 
Manufacturers Association (NEMA) recommends that 

· the instrument panel andcabinet be grounded. The 
Model 1300A is equipped with a detachable, three
conductor power cable which, when plugged into an 
appropriate receptacle will ground the instrument. The 
offset (round) pin on the power cable connector is the 
ground pin. To preserve the protection feature when 
operating the Model 1300A from a two contact outlet, 
use a three-conductor to two-conductor adapter and 
connect the green lead on the adapter to ground at the 
power outlet. 

02608-2 

2-9. INSTRUMENT MOUNTING. 

2-10. MODULAR CABINET. The Model 1300A is ship
ped from the factory as a bench instrument with tilt
stand, feet, and plastic trim in place. The top, bottom 
and side panel covers can be removed for complete 
accessibility to all components and adjustments. 

2-11. RACK MOUNTING. A kit for converting the 
modular cabinet to a rack mount is supplied with each 
Model 1300A. Instructions for making the conversion 
are given below. Refer to Figure 2-1 for aid in identi
fying parts. 

a. Detach tilt stand by pressing away from front 
feet. Remove all plastic feet by depressing metal 
button and sliding feel free. 

b. Aluminum trim strips(behindeachfronthandle) 
on sides of instrument have an adhesive back. Use a 
thin blade tool to remove them. 

c. Attach the rackmountingflange, using screws 
provided in kit, in each space where trim strip was 
adhered; larger notch of flange should be positioned at 
instrument bottom. 

d. If the Model 1300A is to be placed in a rack 
above or belo)V another hp instrument, attach the filler 
strip provided with the kit between front panels of the 
instruments. 

2-12. INSTRUMENT COOLING. 

2-13. The Model 1300A makes use of convectioncool
ing to maintain reasonable operating temperatures 
within the instrument. When operating the instrument 
choose a location which will provide at least two inches 
of clearance around the top, the rear and both sides. 

2-14. CLAIMS. 
2-15. If physical damage is found or if the instrument 
does not operate within specifications when received, 
notify the carrier and the nearest Hewlett-Packard 
Sales/Service Office immediately. The Sales/Service 
Office will arrange for the repair or replacement of 
the instrument without waiting for a claim to be set
tled with the carrier. The warranty statement for all 
Hewlett-Packard products is on the inside front cover 
of this manual ( note different CRT warranty as ex
plained in Paragraph 1-6). Contact the nearest Sales/ 
Service Office for information about warranty claims. 

2-16. REPACKAGING FOR SHIPMENT. 
2-17. If the instrument is to be shipped to a Hewlett
Packard Sales/Service Office, attach a tag to it show
ing owner, and owner's address; instrument model 
number, date of purchase, and 8 digit serial number; 
and a description of service required. The original 
shipping carton and packaging materials, except for the 
accordion-pleated pads, should be used for reshipment. 
If they are not available or reusable, the instrument 
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Section II 
Table 2-1 

should be repackaged with the following materials: 
( 1) a double walled carton (refer to Table 2-1 for test 
strength required); (2) heavy paper or sheets of card
board to protect all instrument surfaces; use a non
abrasive material such as polyurethane or a cushioned 
paper such as Kimpak around all projecting parts; (3) 
at least 4 inches of tightly packed, industry approved, 
shock absorbing material, such as extra firm poly
urethane foam; (4) heavy duty shipping tape to secure 
outside of carton. 

2-2 

Model 1300A 

Table 2-1. Shipping Carton Test Strengths 

Gross Weight (lbs) Carton Test Strength (lbs) 

up to 10 200 
10 to 30 275 
30 to 120 35-0 

120 to 140 500 
140 to 160 600 

02608- 2 



Model 1300A Section III 
Paragraphs 3-1 to 3-10 

SECTION Ill 
OPERATION 

3-1. INTRODUCTION. 
3-2. The Model 1300A is an X-Y-Z Display with full 
20 MHz capability on all axes. It has no attenuators 
or sweep generating circuits. All signals must be de
rived externally and connected to the Model 1300A for 
display. All input connectors and controls are located 
on the rear panel. 

3-3. Figures 3-1 and 3-2 identify all front and rear 
panel controls respectively. These controls are key
ed by numbers to the list beneath the figures. 

3-4. INSTRUMENT OPERATION. 
3-5. Refer to Figures 3-3 through 3-6 for specific 
operating instructions. These operations should be 
performed at least once by the operator/ technicianfor 
familiarization purposes. 

3-6.· 'TYPICAL APPLICATIONS. 
3-?. The-Model 1300A may be used to provide a vis
ual display of the solutions of problems solved by ana-

1. POWER. A push button switch with indicator 
which turns the Model 1300A on. 

2. ASTIGMATISM. A screwdriver control which 
adjusts the roundness of the spot. 

3. INTENSITY. Adjusts the brightness of the 
display. 

log computer. These solutions may be presented as a 
plot of the problem and the results of changes in the 
parameters of the problem maybe viewed immediately. 

3-8. The Model 1300A may also be used to display 
alpha-numeric data. 

3-9. Figures 3-7 through 3-10 give other applications 
with representative equipment connections for each 
application. 

3-10. Figure 3-11 is a plot of the intensity response 
of the Model 1300A to an analog signal at the Z-Axis 
input. The curve defines the response of the CRT in 
foot lamberts per volt of input. The range of intensi
ties between full off to full intensity may be referred 
to as "gray scales. " The input level required for a 
specified trace intensity may be determined from the 
curve of Figure 3-11. Circuits for electronically de
fining the 4 or 8 level gray scales are available for 
the Model 1300A on special order (s ee Paragraph 
7-9). 

4. FOCUS. Focuses the trace; works in con
junction with the ASTIGMATISM control to 
provide the best display on the CRT. 

5. TRACE ALIGN. A screwdriver control which 
aligns traces about the Z-Axis so that vertical 
and horizontal traces are parallel to vertical and 
horizontal graticule lines. Works with ORTHOG 
control which aligns vertical trace perpendicular 
to horizontal trace. 

Figure 3-1. Front Panel Controls 
02608-2 3-1 



Section III 
Figure 3-2 
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1. CALIBRATOR. 0. 5 v pk-pk square wave output; 
used to calibrate X and Y amplifier gains. 

2. X-INPUT. BNC input connector for the X de
flection amplifier. 

3. X-COUPLING. Selects either ac or de coupling 
to the X amplifier. 

4. X-GAIN. Screwdriver adjustment for varying 
the gain of the X amplifier. Gives 2. 5: 1 range 
of adjustment (from 0. 1 v/inch to 0. 25 v/inch). 

5. X-POS. Screwdriver adjustment for position
ing the trace horizontally. 

6. Y-POS. Screwdriver adjustment for position
ing the trace vertically. 

7. Y -GAIN. Screwdriver adjustment for varying 
the gain of the Y amplifier. Gives 2. 5: 1 adjust
ment (from 0. 1 v/inch to 0. 25 v /inch. 

8. Y -COUPLING. Switch selects ac or de coupling 
to the Y amplifier. 

.. 

13 

""-----=-.l--.l-- 15 

14 

ll-'--11-- 16 

1300A-A-21A 

Model 1300A 

9. Y-INPUT. BNC connector for connecting signals 
to the Y amplifier input. 

10. Z-INPUT. BNC connector for connecting signals 
to the Z amplifier input. 

11. Z-GAIN. Screwdriver adjustment for varying the 
gainofthe Zamplifier. Adjusts the gain over a 
2. 5:1 range. 

12. Z-BAL. Screwdriver adjustment for balancing 
de offset of input signal. 

13. SWEEP BLANK. BNC connector for connecting 
blanking signals to the Z-amplifier. Positive 
voltage or low impedance to ground causes blank
ing. 

14. CHOP BLANK. BNC connector for connecting 
chopped blanking signals directly to the cathode 
of the CRT. +50 v produces blanking. Signal is 
ac coupled. Connector is grounded when not in 
use by the INT-EXT switch. 

15. ORTHOG. Screwdriver adjustment for adjusting 
the perpendicularity of the X and Ytraces. Oper
ates in conjunction with TRACE ALIGN adjust
ment on the front panel. 

16. INT-EXT. Switch grounds Chop Blank INPUT 
when not in use. 

Figure 3-.2. Rear Panel Connectors and Controls 

3-2 02608-2 
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Figure 3-3 
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Steps 1 thru 6 are for initial set-up. 
Steps 7 thru 10 are to adjust the Model 1300A for normal operation. 

1. Set FOCUS fully ccw. 

2. Set INTENSITY to approximately 10 o'clock. 

3. Adjust X and Y POS controls to center of 
range. 

4. Make certain that the INT-EXT switch (below 
the CHOP BLANK input) is set to the INT posi
tion. 

5. Turn on Model 1300A. 

6. As soon as spot appears, adjust INTENSITY 
and FOCUS controls for normal viewing. 

7. Adjust X and Y POS controls to position spot to 
the desired place on the CRT. 

8. Set X and YinputcouplingtoDC if direct coupling 
is desired, or to AC if unwanted de levels are 
present. 

9. Apply 0. 5 v CAL output to XorY INPUT. Adjust 
X or Y GAIN to obtain desired sensitivity, 5 in. 
deflection for 0. 1 volt/in. (maximum sensitivity), 
or 2 in. deflection for O. 25 volt/in. (minimum 
sensitivity). 

10. Remove 0. 5 v CAL from X or Y INPUT and apply 
signals to be displayed. 

Figure 3-3. Normal Operation 

02608-1 3-3 
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Figure 3-4 
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1. Obtain and position spot as outlined under Figure 3-3 
Normal Operation, steps 1 through 7. 

2. Apply a signal to the X INPUT, adjustX GAIN to obtain 
required deflection. 

3. Apply the Z-axis signal to the Z INPUT. 

4. Adjust Z GAIN for correct intensification/blanking. 

5. If the Z-axis signal has a positive or negative de level, 
adjustment of the Z BAL control will compensate for 
the de level of the signal over a range of± 1 v. 

Figure 3-4. Z-Axis Operation 

Model 1300A 
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1. Obtain and position a display as outlined under Figure 3-3, 
Normal Operation. 

2. Connect a 1 v pk-pk signal from the output of the horizontal 
signal generator to the X-INPUT on the Model 1300A. 

3. Connect a signal which goes from a negative level to 
ground to the SWEEP BLANK input on the Model 1300A. 

4. Adjust the timing and duration of the blanking signal to 
the horizontal signal to give the desired blanking as view
ed on the CRT of the Model 1300A. 

5. If a sweep blanking signal is not readily available, the 
circuit shown below may be used to blank the display 
using a negative input signal. 

-12V 

+ 

2N3640 

i300A-A-12A 

Figure 3-5. Sweep Blanking Operation 
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Section III 
Figure 3-6 
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1. Obtain and position a display as outlined under 
Figure 3-3 Normal Operation. 

2. Connect a 1 v pk-pk signal from the horizontal 
signal generator to the X-INPUT. 

3. Connect a SWEEP BLANK signal as described 
on the preceding page. 

4. Set j:he INT-EXT switch (on the back panel) to 
EXT, connect a +50 v pk blanking signal from 
the electronic switch to the CHOP BLANK 
INPUT. 

5. 

6. 

7. 

8. 

3 

4 

4 

Model 1300A 

1300A•A•211A 

Connect the output of the electronic switch 
to the Y - INPUT. 

Adjust the electronic switch to obtain the de-
sired separation of the two traces. 

Connect the signals to be displayed to the input 
of the electronic switch. Readjust the trace 
separation if necessary. 

The whole display may be centered by ad-
justing the X and Y POS controls. 

Figure 3-6. Chopped Blanking Operation 
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Because the display is large and easily read, the Model 1300A 
is ideal for examining the response characteristics of filters 
and amplifiers. The Swept Frequency Oscillator should have 
a leveled output. The Model 1300A will respond directly to 
frequencies up to 20 MHzo For measurement of frequencies 
above 20 MHz a Square Law Detector may be inserted between 
the Network under test and the Model 1300A. To obtain the 
display shown in the figure a gated output is required. 

Figure 3-7. Frequency Response Measurements 
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If a Swept Frequency Oscillator with a leveled output and a 
Square Law Detector are not available, the setup shown here 
will provide useful information. At the lower limit of the 
frequency range, the amplitude of the input signal is set by 
means of the Swept Frequency Oscillator, the gain of the elec
tronic switch, and the Y-GAIN setting on the Model 1300A. As 
the frequency increases, any dips in amplitude or response 
of the three systems will be observed as a reduction in amp
litude of the input signal's envelope and a corresponding dip 
in the detected output of the network under test. 

Figure 3-8. Unleveled Frequency Response Measurements 
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A spectrum analyzer can be useful for bench testing of signal 
sources and RF components. A quickly constructed spectrum 
analyzer may be assembled from the components shown. The 
band pass filter may be an electronic type which will elimi
nate the requirement that the amplifier make up the insertion 
loss of the filter and the crystal detector. If thefilter'sband
width is adjustable, narrow to wide-band operation may be 
achieved. The Swept Frequency Oscillator should have a lev
eled output and the crystal detector should be operated in the 
square-law region. 

Figure 3-9. Spectrum Analysis 
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Phase shift measurements require the least amount of equip
ment, but are difficult to make quantitatively. HP Applica
tion Note 29 gives methods for calculating phase shift. Figure 
3-10 shows the required equipment connections. Low internal 
phase shift in the Model 1300A (0.1° for a 100 inch signal up 
to 50 kHz, 1° for a signal up to 1 MHz) makes it unnecessary 
to consider test equipment phase shift in these calculations. 

Figure 3-10. Phase Shift Measurements 
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Figure 3-11. Light Output vs Input Voltage 
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SECTION IV 
PRINCIPLES OF OPERATION 

4-1. GENERAL. 
4-2. The Model 1300A X-YDisplay is a wide-band 
large screen oscilloscope consisting of low and high 
voltage power supplies, a calibrator, a Z-Axis amp
lifier and X and Y deflection amplifiers. The X, Y, 
and Z amplifiers have full 20MHz bandwidth capabil
ities. All amplifiers have single-ended inputs; all in
puts are applied to connections on the rear panel. In 
addition to the three display inputs, two control inputs 
are also available; they are sweep blanking and 
chopped blanking. Refer to the Over-All Block Diagram, 
Figure 8-5, for the following functional description. 

Note 

Reference designations for components 
in the Model 1300Aare assigned accord
ing to the Unit Numbering Method re
commended by the American Standard 
Y32. 16- 1965. A detailed explanation of 
this Method is included in Section VIII, 
Paragraph 8-4 of this manual. 

4-3. FUNCTIONAL DESCRIPTION. 
4-4. DEFLECTION SYSTEM. A single-ended signal 
applied to the X or Y INPUTS will pass through the 
Impedance Converter without amplification. From 
the Impedance Converter the signal goes to the X or 
Y Deflection Amplifiers where it is amplified and con
verted into a differential signal. From the Deflection 
Amplifiers the signal is applied directly to the CRT. 

4-5. Z-AXIS AMPLIFIER. The Z-Axis Amplifier 
adds the signal currents from three sources to provide 
a variable reference for the CRT grid supply. These 
sources are: 1) the INTENSITY control 2) the Z-Axis 
input signal, and 3) the output of the Sweep Blanking 
Schmitt Trigger. The Z-Axis amplifier varies the 
bias on the CRT in response to the sum of the input 
signals. 

4-6. HIGH VOLTAGE POWER SUPPLY. The High 
Voltage Power Supply generates +17 kv, -3kv and 
-2950vforthe CRT. The -2950vsupplyissensed by a 
30: 1 divider and the resultant voltage is referenced to 
+100 v. Deviations from zero volts at the input are 
amplified and applied to the oscillator. The 3 kv grid 
supply "floats"with respect to the -2950 v cathode sup
ply. The Quadrupler rectifies and quadruples the volt
age at its input and develops +17 kv for the post accel
erator of the CRT. One voltage for the CRT is not 
generated in the High Voltage Power Supply. This 
voltage (46.4v)isappliedtothe accelerator electrode 
in the CRT. 

4-7. LOW VOLTAGE POWER SUPPLY. The low volt
age power supplies are series regulated power sup
plies. The reference voltage for the -100 vpower supply 
is the+ 100 v supply instead of a breakdown diode or glow 
tube. The +15 v and -15 v supplies are referenced to 
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the -100 v power supply. Only the positive and neg
ative 100 v outputs are adjustable. 

4-8. CALIBRATOR. The calibrator amplifies 6 vac 
from the power transformer and applies the amplified 
signal to a transistor switch. The switch connects 
ground to the center of a precision voltage divider on 
alternate half cycles of the input waveform. The out
put is a positive going 0. 5 v pk-pk square wave of line 
frequency, referenced to ground. The rise time of 
the square wave is typically less than 1 µsec. The 
calibrator output impedance is approximately 1 k ohm. 

4-9. CIRCUIT DESCRIPTION. 
4-10. DEFLECTION SYSTEM. 

4-11. The vertical and horizontal deflection systems 
are exactly alike; therefore, only the horizontal de
flection system is described in the next paragraphs. 
Refer to Figures 8-7 and 8-11 for this description. 
The vertical deflection system schematics are Figures 
8-12 and 8-13. The horizontal deflection system is 
divided into two sub-systems: theX-Axisimpedance 
Converter and the X-Axis Deflection Amplifier. 

4-12. X-AXIS IMPEDANCE CONVERTER. Refer to 
Figure 8-7 for the schematic diagram of the Imped
ance Converter. The over-all purpose of the Im
pedance Converter is to reduce the input impedance to 
a value low enough to drive the Deflection Amplifier at 
the required bandwidth. The input signal is applied to 
the gate of the input Source Follower. The output of 
the Source Follower is coupled through an Emitter 
Follower, AlQ3, to theOutput Emitter Follower. The 
diodes on the input prevent excessively large input 
signals from damaging the Source Follower. The X
POS control, Rl, adjusts the voltage level to the input 
of Source Follower, AlQ2. The output of AlQ2 
changes current through the next two stages (AlQ4, 
AlQ6) and thereby provides positioning current to the 
input of the Deflection Amplifier. The X-GAIN con
trol, R2, is part of a differential voltage divider con
sisting of A1R8, R2, A1R9 and AlR18. The GAIN 
control gives a minimum to maximum gain ratio of 
nearly 3: 1. In order to prevent trace drift, the in
put Source Followers are mechanically coupled to
gether by means of a metal heat equalizer. The cases 
of the Input Source Followers are connected to ground 
through a fourth lead from the header of each unit. 
Grounding the cases reduces noise pick-up at the input. 

4-13. DEFLECTION AMPLIFIER. Refer to Figure 
8-11 for a schematic of the Horizontal Deflection Amp
lifier. The output signal from the ImpedanceCon
verter is applied to the bases of the input Emitter 
Followers. The output from these Emitter Followers 
is de coupled to the first Differential Amplifier, A2AlQ3 
and A2AlQ4. The positioning current from Output 
Emitter Follower, AlQ6, establishes a voltage level 
at the base of A2AlQ4 through Emitter Follower, 
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A2AlQ2. The signals at the collectors of A2AlQ3/Q4 
are the amplified difference between the incoming sig
nal at the base of A2AlQ3 and the level on the base of 
A2AlQ4. The difference signals are direct coupled 
through Emitter Followers A2AlQ5/Q6 to the diode 
antisaturation networks at the input to the Output 
Cascade Amplifier. Should a signal large enough to 
saturate the Output Amplifiers be supplied to the anti
saturation networks, both diodes will conduct, main
taining the base to collector junction of the input amp-. 
lifiers reverse - biased by approximately 7 v (the 
difference between the forward drop of the standard 
diodes and the 8 v drop across the breakdown diodes). 
The output amplifiers in the Output Cascade Amplifier 
are prevented from saturating by the diode in series 
with their bias supply. As the signal on the emitters 
of these amplifiers drives them toward saturation a 
point is reached where the diodes in the base circuits 
begin to cut off due to the increased base current re
quirements of the amplifiers. If the diodes become 
completely turned off, the base-to-collector junctions 
will remain reverse - biased by the drop across 
A2A2Rl/R4. The dividers consisting of A2A2Rl/R4, 
A2AlR16/30, and A2AlCR2/CR4 form negative feed
back loops which serve to limit dissipation in the Out
put Amplifier at high signal levels. The HF Adjusts 
are peaking adjustments which vary the gain of the 
differential amplifiers at high frequencies by lowering 
the impedance common to both emitters in each amp
lifier, increasing the amplitude of differential signals 
above the desired frequency limits. 

4-14. Z-AXIS AMPLIFIER. 

4-15. The Z-Axis Amplifier is, essentially, a three 
input operational amplifier which varies the reference 
level of the CRT grid supply with respect to the CRT 
cathode supply reference (ground). 

4-16. Figure 8-15 is the schematic diagram of the 
Z-Axis Amplifier. The Z-Axis Amplifier sums the 
signal currents from three sources and develops an 
output level which sets the bias on the CRT and thus 
controls the intensity of the display. The current 
sources are: 1) the Z-input signal current through 
A3Q3, 2) the current through the INTENSITY control, 
and 3) the current from the Blanking Schmitt Trigger. 

4-17. INTENSITY CONTROL. The INTENSITY con
trol establishes the reference bias level on the CRT 
by setting the current level through the Summing Amp
lifier. Increasing the intensity of the display by means 
of the INTENSITY control will increase the conduction 
of the Summing Amplifier. 

4-18. Z-AXIS INPUT. The signal applied to the Z
AXIS INPUT is direct coupled to a Source Follower. 
The output of this Source Follower drives one side of 
a differential amplifier. The Z-BAL control, RS, pro
vides a fixed voltage to the base of A3Q3. The fixed 
base voltage sets the emitter voltage of A3Q3. Nor
mally this voltage is set so that no difference in volt
age exists across the GAIN control, R7. Any signals 
on the input to the Source Follower will increase or de
crease the voltage across the GAIN control and there
by vary the current through A3Q3. This current will 
then add to or subtract from the current through the 
Summing Amplifier. 
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4-19. SWEEP BLANKING. A positive input to the 
SWEEP BLANK input will switch the Blanking Schmitt 
Trigger. When switched, the Schmitt Trigger will 
decrease the current through the Summing Amplifier 
and thereby cut off the CRT. The Schmitt Trigger 
consists of A3Q9 and A3Ql0. The hysteresis band of 
this circuit is approximately 1 v. Initially, A3Q9 is 
conducting heavily and is in saturation. Base current 
to A3Q9 is supplied by A3R37 through A3CR8. A pos
itive going input to the SWEEP BLANK input will be
gin to turn A3CR8 off and decrease the base drive to 
A3Q9. Any reduction in base drive will tend to bring 
A3Q9 out of saturation and increase the voltage drop 
from collector to emitter. When the collectortoemit
ter voltage becomes large enough to start turning on 
A3Q10 the increased current through A3R41 will ini
tiate a regenerative action which ends with A3Q9 cut 
off and A3Ql0 in saturation. The saturated impedance 
of A3Q10 is so low that all of the current from A3Q3 
and the INTENSITY control is shunted away from the 
Summing Amplifier, cutting it off and blanking the 
CRT. 

4-20. SUMMING AMPLIFIER. The Summing Amp
lifier adds the three input currents and the feedback 
current and provides an output signal which is coupled 
through Emitter Followers to the Complementary Out
put Amplifiers. The Output Amplifiers amplify the in
put signals to a voltage level to control the CRT trace 
intensity. A positive-going level will increase the con
duction of the CRT and brighten the display. 

4-21. HIGH VOLTAGE POWER SUPPLY. 

4-22. The High Voltage Power Supply consists of 
three assemblie.s: the High Voltage Regulator A4, the 
High Voltage Rectifier A5, and the Quadrupler A 8. 
This system generates all of the voltages for operating 
the CRT except one which is discussed with the· low 
voltage power supplies. 

4-23. HIGH VOLTAGE REGULATOR. The High Volt
age Oscillator circuit (see Figure 8-18) produces a 
sine wave signal of approximately 20 kHz which is 
used to drive the high voltage transformer A5Tl, 
which generates the voltage levels required to operate 
the CRT. When the signal on the base of HVOscillator 
A4Q4 goes positive, it drives the collector negative. 
This negative signal is coupled back to the base by the 
mutual inductance of A5Tl's primary windings. The 
sine wave developed is stepped up through the trans
former, rectified and filtered. Some of this output is 
fed back to the base of A4Q4. This feedback voltage 
controls the amplitude of the oscillator signal and 
therefore controls the output voltage of the supply. 
The voltage from pin 10 of A5Tl is rectified.by A5CR1 
and filtered by A5R3 and A5C2 through A5C6. It is 
then coupled through an RC Network, A5C 11 and A5R8, 
to the gate of A4Ql. Any variation in the feedback 
voltage level is amplified by A4Q2/ A4Q3 and applied 
to the base of A4Q4 to re-establish the proper output 
voltage of -2950 v. 

4-24. The RC Network and A4Rl and A4R2 in series 
form a 30: 1 voltage divider. Returning the low end of 
the divider to + 100 v sets the output at a level close to 
ground. If the -2950v goes positive by 30 volts, the 
input to A4Ql will go positive by 1 volt. The 1 volt 
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change is direct-coupled to A4Q2 and will cause A4Q2 
to conduct more heavily. A4Q2 and A4Q3 are direct
coupled; therefore, an increase in conduction of A4Q2 
will result in an increase in conduction of A4Q3. The 
same is true for A4Q3 and A4Q4. WhenA4Q4 conducts 
more heavily the transformer, A5Tl, couples more 
energy into the secondary. Thus more voltage of op
posite polarity is produced and the system returns to 
a balanced state. A4R8 andA4C2 are a high frequency 
roll-off network which reduces the gain of A4Q2 above 
approximately 100 Hz. Diode A4CR3 at the emitter of 
amplifier A4Q2, insures the start-up of the High Volt
age Oscillator, A4Q4, by preventing Amplifier A4Q2 
from saturating immediately after application of pow
er. Saturation of A4Q2 will cut off A4Q3 and A4Q4. 
During the time just after power is applied to the 
Model 1300A, no high voltage is available at the out
put of the supply. Thus, no feedback voltage is prod
uced, and the regulator will attempt to correct the 
situation by applying a very high amplitude error sig
nal to the base of A4Q2. The high amplitude error 
signal will cause the first regulator amplifier to con
duct very heavily. WithoutA4CR3 the amplifierwould 
go into saturation because the voltage at the collector 
will go negative enough to forward-bias the base to col
lector junction of the transistor. The forward-biased 
base to collector junction will force the collector to 
follow the positively increasing error signal at the 
base, cuttingA4Q3 off. A4CR3 prevents saturation by 
limiting the positive signal at the base of A4Q2 to ap
proximately +2 v which cannot saturate the transistor. 

4-25. CRT POST-ACCELERATOR VOLTAGE. The 
CRT post·-accelerator voltage is developed in the High 
Voltage Power Supply. The sine wave signal produced 
by High Voltage Oscillator, A4Q4, is stepped up by the 
high voltage transformer which produces a peak-to
peak voltage of approximately 5 kv between pins 8 and 
6. This signal is then applied to a high voltage recti
fer assembly, A 8, which is a quadrupler circuit. 
The Quadrupler assembly rectifies the input voltage 
and multiplies it to approximately +17 kvdc to drive 
the CRT post-accelerator (anode). 

4-26. CRT CATHODE VOLTAGE. AC for the CRT 
cathode supply is obtained from pins 10 and 6 of high 
voltage transformer A5Tl. The transformer signal is 
rectified by A5CR1 and filtered by A5C2 throughA5C6. 
A portion of the high voltage is returned to the high 
voltage oscillator amplifiers, A4Ql/ A4Q3, through the 
feedback circuitry A5C 11/ A5R8 to provide a regulated 
cathode voltage of -2950 volts de. FOCUS control, Rll 
is part of a resistive voltage divider connected to the 
-2950v supply. The divider consists of A5R9, A5Rll, 
and Rll. A separate divider is necessary to eliminate 
variations on the cathode supply when adjusting the 
focus setting. 

4-27. CRT GRID VOLTAGE. The CRT grid voltage 
is developed by the voltage divider string across pins 
5 and 11 of the high voltage transformer. The ac volt
age from pin 11 is rectified by A5CR2 and filtered by 
A5C7 before being applied to the divider. The Inten
sity Limit control, A5R5, adjusts the currentthrough 
the divider and therefore the voltage drop across A5R7. 
The common side of the grid supply is at a level de
termined by the output level of the Z-Axis Amplifier. 
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4-28. CHOPPED BLANKING. Chopped blanking is 
used where it is desired to display two low frequency 
signals simultaneously with the same time reference. 
The CHOP BLANK input is an ac-coupled input which 
is connected to the cathode of the CRT. A +50 v sig
nal at the CHOP BLANK input will blank the CRT. In 
normal operation this connector is grounded by S5 
(INT-EXT) to prevent noise from modulating the CRT 
display. 

4-29. LOW VOLTAGE POWER SUPPLY. 

4-30. The Low Voltage Power Supplies provide reg
ulated +lOOv, -lOOv, +15v and -15v for operation of 
the various circuits in the Model 1300A and +46. 4 v 
for the CRT. The supply consists of two assemblies: 
A6, the Low Voltage Rectifier and Fuse Board; and 
A7, the Low Voltage Regulator and Calibrator Board. 

4-31. +100 v SUPPLY. See Figure 8-21 for this ex
planation. Power transformer Tl steps up the line 
voltage to approximately 150 v at pins 3 and 4. This 
150 vac is rectified by a full-wave bridge, A6CR1 
through A6CR4. The rectified ac is filtered by C3. 
C9, across pins 3 and4 of Tl, is a noise-suppression 
filter. The unregulated de is coupled to the regulator 
through a 3/4 amp fuse which provides protection in 
the event of a short circuit. A portion of the output 
voltage is compared to a reference level by Different
ial Sensor Amplifiers A7Q3 and A7Q4. The voltage 
used for comparison is determined by the adjustment 
of A7R14, the + 100 v adj. The reference level is set 
by a glow tube, A7VR1, at approximately +82 v. If the 
output voltage varies, an error signal is produced and 
the amplified signal is applied to the driver A7Q5. A 
positive change of 1 v in the output voltage will result 
in a positive change of 0. 8 v at the base of A7Q3. 
This will produce a negative change at the collector of 
A7Q3. The negative change at the collector of A7Q3 
will reduce the conduction of A7Q5 and Ql; the out
put voltage will decrease until the voltages at the 
bases of A7Q3 and A7Q4 are equal. A7R6 andA7VR2 
form a regulated +106 v supply which is necessary to 
provide the required bias voltage at the base of A7Q5. 
A7Rl2 and A7C2 provide higher gain for ac variations 
on the +100 v line by shunting the ac signal around the 
upper half of the divider network. R16 gives the 
Series Regulator, Ql, current- limiting protection in 
the event of a short circuit to ground at the output. A 
network consisting of A7R10 and A7C 1 provides gain 
reduction at higher frequencies for the supply feed
back loop. A7VR1 protects A7Q5 from turn-on trans
ients or line transients above the allowable operating 
line voltage. A7R16 and A7VR3 form a 46. 4 v reg
ulated supply for the accelerator electrode in the CRT. 

4-32. -lOOv SUPPLY. The -lOOvsupplyoperatesin 
exactly the same manner as the +100 v supply. The 
difference between the two supplies is the method used 
to provide a reference voltage for the Differential 
Sensor Amplifier. Although both the reference and 
the sensor voltage will change with a variation in the 
- lOOv, a greater percentage of voltage variation will 
be felt by A7Ql and therefore an error signal is de
veloped at the collector of A7Ql0. 

4-33. POSITIVE AND NEGATIVE 15 v SUPPLIES. 
The line voltage is stepped down by Tl to approx. 
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28 vac at pins 2 and 13, and 5 and 10. The 28 vac 
is rectified by a full wave bridge for each supply 
and filtered before being regulated. Deviations are 
sensed by amplifiers A7Q6 and A7Q8 for the +15 v 
and -15 v supplies respectively. These variations are 
amplified and inverted and applied to the driver tran
istors which in turn cause the series regulators to 

4-4 

Model 1300A 

reduce the variation on the outputs. The reference 
for the error amplifiers is provided by a resist
or divider returned to -100 v. There is no ad
justment for either of these supplies and accuracy 
is dependent upon the -100 v output and the rel
ative ratio of the resistors in the divider to one 
another. 
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Model 1300A Section V 
Paragraphs 5-1 to 5-15 

SECTION V 
PERFORMANCE CHECK AND ADJUSTMENTS 

5-1. INTRODUCTION. 
5-2. This section provides the performance check 
(Paragraph 5-5) and the adjustment procedure (Para
graph 5-17) for the Model 1300A. Troubleshooting 
information, schematic diagrams, and component iden
tification are in Section VIII. 

5-3. TEST EQUIPMENT. 
5-4. Test equipment required for maintaining and 
checking the performance of the Model 1300A is listed 
in Table 5-1. Test equipment having characteristics 
similar to those listed in the table may be used for the 
performance check and adjustments. 

5-5. PERFORMANCE CHECK. 
5-6. The performance check verifies whether or not 
the Model 1300A is operating within the specifications 
as stated in Table 1-1. This check may be used as 
part of an incoming quality control inspection, as a 
periodic operational check, or after repair and/ or 
adjustments have been made. Recently calibrated test 
equipm~nt should be used when performing the check. 

5-7. A Performance Check Record form is included 
in this manual on Page 5-2a/5-2b. As the initial per
formance check is accomplished, the actual readings 
should be entered on the form. The form should then 
be removed from the manual and filed in a safe place 
so that readings taken at a later date can be compared 
with the original readings. 

5-8. The performance check must be done in the se
quence given below. Do not attempt to start the pro
cedure in mid-sequence, as succeeding steps are 
dependent upon control settings and results of previous 
steps. 

5-9. PRELIMINARY SET-UP. 

5-10. Apply power to the Model 1300A and all test 
equipment. Allow at least fifteen minutes for warm-up. 

5-11. X AND Y-AMPLIFIER SENSITIVITY AND 
VERNIER RANGE. 

a. Apply 0. 5 VCALIBRATOR output toX-INPUT. 

b. Adjust X-GAIN fully cw; trace on CRT should 
be at least 5 inches in length. 

c. Adjust X-GAIN fully ccw; trace should be less 
than 2 inches in length. 

d. Adjust X-GAIN for 5 inches deflection and dis
connect 0. 5 V CALIBRATOR. 

e. Repeat steps a through d interchanging X and 
Y INPUT and controls. 

5-12. X AND Y AMPLIFIER BANDWIDTH. 

a. Connect the output of the Constant Amplitude 
Signal Generator to the X-INPUT. 
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b. Adjust the Generator frequency to 50 KHz and 
amplitude to obtain 8 inches of deflection. 

c. Increase the frequency of the Generator to 
20 MHz (keep the generator output constant); deflection 
should be at least 5. 7 inches. 

d. Repeat steps a through c interchanging X and 
Y INPUTS. 

5-13. X AND Y PHASE SHIFT. 

a. Connect the output of the Constant Amplitude 
Generator to the X- INPUT. 

b. Set the Generator frequency to 50 KHz and amp-. 
litude to 0. 5 v pk-pk. 

c. Adjust the X-GAIN for 5 inches of deflection. 

d. Repeat steps a through c interchanging the X 
and Y INPUTS. 

e. Connect the output of the Constant Amplitude 
Signal Generator to the X and Y INPUTS. 

f. Center display with X and Y POS controls; in
crease Generator amplitude to 10 v. 

g. The diagonal traces should cross the center 
line within 0. 1 inch of each other. 

h. Increase the frequency of the Generator to 
1 MHz and decrease the amplitude to 1 v pk-pk. 

i. The diagonal traces should cross the center 
line within 0. 1 inches of each other. 

j. Disconnect the Generator from the X and Y
INPUTS. 

5-14. Z-AXIS AMPLIFIER RANGE. 

a. Connect the Voltmeter Calibrator Output to the 
Z-INPUT. 

b. With the INTENSITYfully ccwadjust the Volt
meter Calibrator to~ de; the CRT should be un-
blanked. 1-· 2.. i/ 

c. Turn FOCUS fully ccw and INTENSITYfullycw. 

d. Set the Voltmeter Calibrator to .H:-v de; CRT 
should be blanked. 0 v 

e. Disconnect the Voltmeter Calibrator. 

f. Return INTENSITY to 12 o'clock. 

5-15. CHOPPED BLANKING. 
a. Adjust SYMMETRY control on Square Wave 

Generator so the positive cycle is as narrow as possible. 

b. Connect the 600 ohm output of the Square Wave 
Generator to the CHOP BLANKinput and the input of 
the Monitor Oscilloscope; connect the 75 ohm output 
to the X-INPUT. 

c. Adjust the Generator 75 ohm attenuator to pro
duce 4 to 5 inches of deflection. 
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Section V 
Table 5-1 

Rec om mended Type 

Constant Amplitude 
Signal Generator 

Voltmeter Calibrator 

Square Wave 
Generator 

Monitor Oscilloscope 

DC Voltmeter 

DC VTVM 

Voltage Divider 

Constant Amplitude 
Signal Generator 

10: 1 Probe 

Monitor Oscilloscope 

Square Wave 
Generator 

Pulse Generator 

50S1 Termination 

50: 1 Probe 

5-2 

Table 5-1. Required Test Equipment 

Instrument Model l Required Characteristics 

PERFORMANCE CHECK 

Tektronix type 50KHz to 20MHz at lOv pk-pk 
191 or 190 B 

hp 738 BR 0. 1 v to 300v; de and ac 
(rms and pk-pk, 400 Hz) 

hp 211A 500Hz:5 and > 50v output 
into 0. 5 Megohm 

hp 180A DC to 50MHz Bandwidth; 
w/1801A and 0. 2µsec/cm to 5 Msec 
1821A or 1820A Sweep output 

ADJUSTMENT 

hp 414A 15 vdc to 100 vdc ± 1%; 
Resolution -0. 1 v 

hp 410B 30. 0 v de ± :fJ7o 

hp 11044A 100: 1 divider probe ± 1% 
accuracy; for 410B 

Tektronix type 50 KHz to 20 MHz @ 10 v 
191 or 190B pk-pk 

hp 10002C 10: 1 attenuator. 10Meg shunted 
by 20 pf; attenuation accuracy 
± 2% 

hp 180A w/1801A DC to 50MHz 
and 1821A or Bandwidth; 0. 2 µsec 
1820A to 5 msec sweep speed 

Sweep output 

hp 211A 500 Hz 5 v and > 50v 
amplitude into 0. 5 Megohm 

hp 222A Output > 0. 5 v; rise 
time < 5 ns; frequency 
400KHz 

hp lOlOOA 5on ± 1n 

hp 10002A 50: 1 attenuation; 50 
Meg shunted by 2. 5 pf; 
division accuracy 3% 

Model 1300A 

Check Paragraph 

Bandwidth 5-12 
Phase Shift 5-13 

Z-Axis Raqg_e 5-14 
Calibrator 5-16 

Chopped 5-15 
Blanking 

Calibrator 5-16 

Low Voltage 5-23 
Power Supplies 

HVPS 5-25 

I 
HVPS 5-25 

Geometry 5-29 

Geometry 5-29 
Trace Align 5-31 
Deflection 5-35 
Amplifier 
Pulse Response 

Geometry 5-29 
Trace Align 5-31 
Deflection 5-35 
Amp Pulse 
Response 
Z-Axis Pulse 5-37 
Response 

Input Bias 5-33 
Compensation 

Deflection 5-35 
Amplifier 
Pulse Response 
Z-Axis Pulse 5-37 
Response 

Deflection Amp 5-35 
Pulse Response 
Z-Axis pulse 5-37 
Response 
Z-Axis 5-37 
Pulse 
Response 
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STEP 

b 
c 
e 

c 

d 

g 

i 

b 

e 

h 

e 

d 

Performance Test Record 

1300A PERFORMANCE TEST RECORD 

Instrument Serial Number ____ _ 

CHECK MIN READING MAX 

X Amp Sensitivity 5 inches 
and Vernier Range 2 inches 
Y Sensitivity and 
Vernier Range 5 inches 2 inches 

X Amplifier 5. 7 inches 
bandwidth 
Y Amplifier 5. 7 inches 
bandwidth 

50 KHz phase 0. 1 inches 
shift 
lMHz phase 0. 1 inches 
shift 

Z-Axis blanking CRT is 
completely 

blanked 
Z-BAL range; CRT is 
high blanked 
Z-BAL range; CRT is 
low blanked 

Chopped blanking 50 v pk-pk 

Calibrator Amplitude 4.9 cm 5.1 cm 

5-2a/5-2b 
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d. Increase the 600 ohm amplitude until the bright 
dot at the left end of the display is extinguished. 

Note 
The 75Q and 600Q outputs 
are 180° out of phase. 

e. The amplitude of ~~,aveform on the Monitor 
Oscilloscope should be(+15 y_Jor less. 
5-16. CALIBRATOR. '--'"c0 

a. Connect the output of the Voltmeter Calibrator 
to the input of the Monitor Oscilloscope. 

b. Set the Voltmeter Calibrator to 400 Hz 0. 5 v 
pk-pk square wave out; obtain 5 cm of deflection on 
the Monitor Oscilloscope. Disconnect the Voltmeter 
Calibrator. 

c. Connect 0. 5 V CA LIBRA TOR output to Monitor 
Oscilloscope input. Adjust the sweep speed to obtain 
a good display of the Calibrator waveform. 

d. Calibrator waveform should be 5 cm ± 1 mm in 
amplitude. 

5-17. ADJUSTMENTS. 
5-18. Procedures for adjusting the Model 1300A are 
given in Paragraphs 5-20 through 5-35. The required 
test equipment is listed in Table 5-1 and at the begin
ning of the individual adjustment procedures. Test 
equipment with similar characteristics may be sub
stituted if necessary. Figures 8-2 through 8-4 show 
the location of adjustments in the Model 1300A. 

5-19. After making the adjustments or repairs, re
check the Model 1300A bycomp~etingtheperformance 
checks, Paragraphs 5-9 to 5-16. 

5-20. PRELIMINARY SET-UP. 
5-21. Set the controls on the Model 1300A as follows: 

a. INTENSITY. . 

b. X and Y GAIN 

c. X and Y POS . 

d. Z BAL .... 

10 o'clock 

max cw 

To center spot 

Centered 

5-22. Turn on the Model 1300Aandall test equipment. 
Allow fifteen minutes for warm-up. 

5-23. LOW VOLTAGE POWER SUPPLIES. 

5-24. The DC Voltmeter is required for this check. 

a. Connect the Voltmeter ground lead to the chassis; 
measure the voltages at the Test Points on Regulator 
Board, A7. 

b. Adjust the components in the order given in 
Table 5- 2 to obtain the voltage shown. 

Table 5-2. Low Voltage Adjustments 

Voltage Adjust 

+lOOv A7R14 

-lOOv A7R39 

c. Check the Positive and Negative 15 volt supplies 
to determine that they are within 2% of nominal value, 
i. e. ± 15 v ± 0. 3 v. 
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Section V 
Paragraphs 5-16 to 5-32 

5-25. HIGH VOLTAGE POWER SUPPLY. 

5-26. The VTVM and 100: 1 Divider probe are re
quired for this check. 

-, -W-AR_N_I N-G ~, 

Voltages measured in the High Voltage 
Power Supply are dangerous to life. 

a. Connect the 100:1 DividerProbetothedcprobe 
of the VTVM. 

b. Set VTVM to -3 v DC range. 

c. Set Voltmeter Calibrator to -300v DC output 
and touch output with divider tip. 

d. Set the VTVM gain to give a reading of -3 v on 
the VTVM. 

e. Set VTVM to -30 vdc range, and measure the 
voltage at the HV Test Point on A5. 

f. Adjust A4Rl for -29. 5 v on the VTVM. 

g. Remove the Divider Probe from the VTVM and 
recalibrate the VTVM if necessary. 

5-27. INTENSITY LIMIT. 

5-28. No equipment is required for this adjustment. 

a. Set the INTENSITY to 9 o'clock. 

b. Adjust A5R5 to just extinguish a focused spot. 

5-29. GEOMETRY. 

5-30. The Constant Amplitude Signal Generator, the 
Monitor Oscilloscope and the 10: 1 Divider Probe are 
required for this adjustment. 

a. Connect the output of the Constant Amplitude 
Generator to the Y-INPUT of the Model 1300A. 

b. Connect the BNC end of the 10: 1 Divider Probe 
to the X-INPUT of the Model 1300A and the Probe tip 
to the SWEEP OUT on the Monitor Oscilloscope. 

c. Adjust the X-GAIN and the Signal Generator to 
obtain the largest square, solid pattern possible with
out the pattern going outside the graticule edge lines. 

d. Adjust A4R13 to obtain the squarest display with 
the least distortion at the vertical and horizontal edges. 

e. Disconnect the Constant Amplitude Generator. 

5-31. TRACE ALIGN. 

5-32. The Monitor Oscilloscope and the 10: 1 Divider 
Probe are required for this adjustment. 

a. Connect the BNC end of the 10: 1 Probe to the 
X-INPUT on the Model 1300A. Connect the Probe tip 
to the SWEEP OUT on the Monitor Oscilloscope. 

b. Adjust the TRACE ALIGN to bring the trace 
parallel to the horizontal axis of the CRT. 

c. Disconnect the BNC end of the Probe and re
connect it to the Y-INPUT on the Model 1300A. 

d. Adjust the ORTHOG control, located on the 
back panel, to align the trace parallel to the vertical 
axis. 
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Section V 
Paragraphs 5-33 to 5-38 

e. Repeat steps a through d until no further adjust
ments are required. 

--f. Remove Probe from the X-INPUT. 

5-33. INPUT BIAS COMPENSATION. 

5-34. The Square Wave Generator is required for this 
adjustment. 

a. Connect the 600n output of the Square Wave 
Generator to the Y-INPUT. 

b. Adjust the X and Y POS controls to center the 
trace horizontally and set the zero reference (upper dot) 
at the vertical center. 

c. While varying the symmetry of the Square Wave 
Generator, adjustA2A1R78,Input Bias Comp,until the 
zero reference dot does not shift. 

d. Apply signaltoX-INPUT, and center trace verti
cally. Repeat steps bandc, adjustingA2AlR77, Input 
Bias Comp. Zero reference is at the horizontal center. 

5-35. DEFLECTION AMPLIFIER PULSE RESPONSE. 

5-36. The Monitor Oscilloscope, 10: 1 Divider Probe, 
the Pulse Generator, and 50 ohm feed through termi
nation are required for these adjustments. 

a. Connect the BNC end of the 10: 1 Divider Probe 
to the X-INPUT of the Model 1300A and the Probe tip 
to the SWEEP output of the Monitor Oscilloscope. 

b. Connect the pulse output of the Pulse Generator 
to the Y-INPUTthroughthe 50 ohm feed through termi
nation; connect the Trigger Output of the Pulse Gener
ator to the EXT TRIGinputoftheMonitorOscilloscope. 

c. Set the Pulse Generator to provide apositive 
2µsec pulse of 0. 5 vamplitude at a frequency of 400KHz. 

d. Adjust the sweep time of the Monitor Oscillo
scope to display two or three pulses across the CRT; 
adjust triggering to stabilize the display on the CRT. 

e. Adjust A2A1C14, 1st High Frequency Adjust, 
A2A1C 17, 2nd High Frequency Adjust, and A2A1C 12, 
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3rd High Frequency Adjust ,to obtain the squarest pulse 
display without overshoot. 

f. Repeat steps a through d, interchanging the X 
and Y-INPUT connections. 

g. Adjust A2AlC3, 1st High Frequency Adjust, 
A2AlC6, 2nd High Frequency Adjust, and A2A1Cl, 
3rd High Frequency Adjust ,to obtain the squarest pulse 
display without overshoot. 

h. Disconnect all cables from the Model 1300A. 

5-37. Z-AXIS AMPLIFER PULSE RESPONSE. 

5-38. The Pulse Generator, 50 ohm feedthrough 
Termination, 50: 1 Probe and Monitor Oscilloscope 
are required for this adjustment. 

a. Connect the output of the Pulse Generator to the 
Z-AXIS INPUT through the 50 ohm feed through termini
nation. Connect the trigger output of the Pulse 
Generator to the EXT TRIG input of the Monitor 
Oscilloscope. 

b. Connect the 50; 1 Probe to the testpoint on the 
Z-Axis Amplifier board (see Figure 8-3) and the 
Vertical input of the Monitor Oscilloscope. 

c. Set the Pulse Generator to provide a negative 
2µsec pulseatO. 3 v amplitude and400KHz repetition 
rate. 

d. Adjust the sweep time of the Monitor Oscillo
scope to display one whole pulse on the Monitor; ad
just the trigger level to obtain a stable display. 

e. Defocus spot. Adjust the Pulse Generator amp
litude to obtain a 30 v output on the Monitor Oscillo
scope. Adjust the INTENSITY so that the pulse is not 
limited on the positive or negative excursion(approxi
mately 10 o'clock setting of the INTENSITY control). 

f. Adjust A3C8, 1st High Frequency Adjust, A3C7, 
2nd High Frequency Adjust,and A3C6, 3rd High Fre
quency Adjust, to obtain a pulse with approximately 2% 
overshoot from fastest peaking adjustment. 

g. Check the risetime of the pulse. It should be 
faster than 18 us, and slower than 15 nsec. 
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SECTION VI 
REPLACEABLE PARTS 

6-1. INTRODUCTION. 
6-2. This section contains information necessary for 
ordering replacement parts. Table 6-2 is divided into 
two classifications of parts: chassis mounted (see 
Paragraph 6-3); and assemblies with mounted compo
nents (see Paragraph 6- 5 ). The following information 
is provided for each item: 

a. hp Part Number. 

b. Total quantity (TQ) used in the instrument; given 
only first time a part number is listed. 

c. Description of part; see Table 6-1 for the list 
of reference designators and abbreviations used. 

6-3. CHASSIS MOUNTED. 

6-4. Chassis mounted components are listed according 
to reference designations in alpha-numerical sequence. 
Reference designations for chassis mounted compo
nents are complete as shown in the table. Miscella
neous chassis-related parts are listed following those 
parts with reference designations. 

6-5. ASSEMBLIES WITH COMPONENTS. 

6-6. Assemblies, sub-assemblies, and components 
mounted on assemblies or sub-assemblies are listed 
following the chassis parts. Components on an as
sembly are listed in "partial reference designation" 
sequence following the heading for each assembly. 
To complete the designation for components on 

assemblies, prefix with the assembly reference des
ignation. For example, R27 listed under Assembly 
A3 should be referred to as A3R27. For additional 
information on this Unit Numbering Method, refer to 
Section VIII of this manual. Miscellaneous assembly
related parts are listed following those parts with ref
erence designations on that specific assembly. 

6-7. ORDERING INFORMATION. 
6-8. To order replacement part(s), direct the order 
or inquiry to the nearest Hewlet-PackardSales/Service 
Office (see list at back of this manual) and provide the 
following information. 

a. hp Part Number of item(s). 

b. Model number and eight-digit serial number of 
instrument. 

c. Quantity of part(s) desired. 
6-9. To order a part not listed or identifiable in the 
table, provide the following information: 

a. Model number and eight-digit serial number of 
instrument. 

b. Part description, including function and location. 

Note 

Upon request, information will be supplied 
to allow ordering of applicable parts from a 
manufacturer other than Hewlett-Packard. 
Contact the hp Sales/Service Office for details. 

Table 6-1. Reference Designators And Abbreviations 

REFERENCE DESIGNATORS 

A assembly F fuse M meter TB = terminal board 
B motor FL filter MP mechanical part TP = test point 
c capacitor H hardware p plug v = vacuum tube, neon bulb, 
CP coupling IC integrated circuit Q transistor photocell, etc. 
CR diode J jack R resistor VR = voltage regulator (diode) 
DL = delay line K relay RT thermistor w cable 
DS = device signaling (lamp) L inductor s switch x socket 
E = misc. electronic part LS speaker T transformer y = crystal 

ABBREVIATIONS 

amp amperes gl glass mtg mounting rf radio frequency 
ampl amplifier grd ground(ed) my mylar 

s-b slow-blow 
h henries n nano (10-9) Se selenium 

bp = bandpass Hg mercury n/c normally closed sect section(s) 
hr hour(s) ne neon semicon semiconductor 

car carbon hp Hewlett-Packard n/o normally open Si silicon 
ccw counterclockwise npo negative positive zero sil silver 
cer ceramic if. intermediate freq. (zero temperature sl slide 
coef coefficient impg impregnated coefficient) spl special 
com = common incd incandescent nsr not separately 
comp composition incl include(s) replaceable Ta tantalum 
conn connector ins insulation(ed) td time delay 
crt cathode-ray tube int internal obd order by description tgl toggle 
cw clockwise OX oxide Ti = titanium 

k kilo (103) tol tolerance 
depc deposited carbon pc printed circuit trim trimmer 

lin linear taper pf = picofarads = 
elect electrolytic log logarithmic taper 10-12 farads 
en cap encapsulated !pf low pass filter piv = peak inverse voltage µ micro (10-6) 
ext = external p/o = part of 

m = milli (10-3) pore = porcelain var variable 
f = farads meg mega (106) pos = position(s) vdcw = de working volts 
fet = field effect metflm metal film pot = potentiometer 

transistor met ox metal oxide pk-pk = peak-to-peak w = watts 
fxd fixed mfr manufacturer w/ = with 

minat = miniature w/o = without 
Ge germanium mom momentary re ct = rectifier WW = wirewound 
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Section VI 
Table 6-2 

Ref 
Desig 

Al 
A2 
A3 
A4 
A5 

A6 
A7 

Cl 
C2 
C3 
C4 
C5 

C6 
C7 
CB 
C9 

DSl 

Fl 

Jl 
J2 
J3 
J4 
J5 

J6 

Ll 
L2 

Ql 
Q2 
Q3 
Q4 

Rl 
R2 
R3 
R4 
R5 

R6 
R7 
RS 
R9 
RlO 

6-2 

hp Part No. TQ 

01300-66506 1 
01300-65801 1 
01300-66505 1 
01300-66501 1 
01300-66502 1 

01300-66509 1 
01300-66510 1 

0170-0022 2 
0170-0022 
0180-0046 2 
0180-0129 2 
0180-0129 

0180-0046 
0180-0011 2 
0180-0011 
0150-0070 2 

2140-0244 1 

2110-0029 1 

1250-0001 5 
1250-0001 
1250-0001 
1250-0001 
1250-0001 

1251-0202 1 

5060-0435 1 
5060-0442 1 

1854-0063 4 
1854-0063 
1854-0063 
1854-0063 

2100-0013 2 
2100-1815 2 
0815-0007 2 
2100-0013 
2100-1815 

0815-0007 
2100-0078 1 
2100-1439 1 
2100-0024 1 
0757-0465 3 

Model 1300A 

Table 6-2. Replaceable Parts 

Description 
(See Table 6-1.) 

CHASSIS PARTS 

A: Horizontal and Vertical Impedance Converters 
A: Horizontal and Vertical Deflection Amplifiers 
A: Z-Axis Amplifier 
A: High Voltage Regulator 
A: High Voltage Power Supply 

A: Low Voltage Fuse and Rectifier Board 
A: Low Voltage Regulator and Calibrator Board 

C: fxd my O. 1 uf ± 2o% 600vdcw 
C: fxd my 0. 1 uf ± 2o% 600vdcw 
C: fxd elect 600uf -10 +75% 200vdcw 
C: fxd elect 975uf -10 +5o% 40vdcw 
C: fxd elect 975uf -10 +5o% 40vdcw 

C: fxd elect 600uf -10 +75% 200vdcw 
C: fxd elect 20uf -10 +100% 450vdcw 
C: fxd elect 20 uf -10 + 100% 450vdcw 
C: fxd cer 0, 02 uf ±20% 500vdcw 

DS: Neon AlH (p/o 83) 

F: 3 amps slow blow 125vdc 

J: BNC, bulkhead mount 
J: BNC, bulkhead mount 
J: BNC, bulkhead mount 
J: BNC, bulkhead mount 
J: BNC, bulkhead mount 

J: banana jack 

L: trace alignment coil 
L: orthogonality alignment coil 

Q: si npn 2N3055 
Q: si npn 2N3055 
Q: si npn 2N3055 
Q: si npn 2N3055 

R: var comp lin 50k ohms 20% 1/3w 
R: var comp 10 clog lOk ohms 20% 1/4w 
R: fxd ww 300 ohms 5% 10w 
R: var comp lin 50k ohms 20% 1/3w 
R: var comp 10 clog lOk ohms 20% 1/4w 

R: fxd ww 300 ohms 5% lOw 
R: var comp 500 ohms 30% lin • 3w 
R: var comp 1000 ohms 20% lin • 3w 
R: var comp 1000 ohms 10% lin 2w 
R: fxd metflm lOOk ohms 1 % 1/Bw 
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Ref hp Part No. TQ 
Desig 

Rll 2100-1627 1 
Rl2 2100-0445 2 
Rl3 2100-0445 
R14 2100-0063 1 
R15 0687- 5631 1 

Rl6 0813-0040 2 
R17 0813-0040 
Rl8 0687-5611 2 
R19 0687-5611 

Sl 3101-6070 3 
S2 3101-6070 
S3 3101-0100 1 
S4 3101-6070 

Tl 9100-1118 1 
Vl 5083-1752 1 

5083-1722 
5083-1732 
5083-1442 

Wl 8120-0078 1 

XVl 1200-0037 1 

0370-0084 2 
1200-0043 4 
1400-0084 1 
1490-0030 1 
5000-0055 2 
5000-0751 2 

5060-0743 1 
5060-0752 1 
5060-0763 2 
5060-0765 2 
5060-0767 5 

01300-01201 1 
01300-01202 1 
01300-01203 1 
01300-60201 1 
01300-60202 1 

01300-01205 1 
01300-01206 1 
01300-01208 1 
01300-02701 1 
01300-04101 1 

01300-22201 1 
01300-61104 2 
01300-60601 1 
01300-60602 1 

01300-61201 2 
01400-00461 1 
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Table 6-2. Replaceable Parts (Cont'd) 

Description 
{See Table 6-1. ) 

R: var comp 5 megohms 20% lin l/2w 
R: var comp 2000 ohms dual 30% lin 1/2w 
R: var comp 2000 ohms dual 30% lin l/2w 
R: var comp lOOk ohms 20% lin 1/3w 
R: fxd comp 56k ohms 10% 1/2w 

R: fxd ww 20 ohms 5% 5w 
R: fxd ww 20 ohms 5% 5w 
R: fxd comp 560 ohms 10% l/2w 
R: fxd comp 560 ohms 10% l/2w 

S: slide spdt 
S: slide spdt 
S: push button spdt (power) 
S: slide spdt 

T: power transformer 
V: crt P31 phosphor 
V: crt P2 phosphor 
V: crt P7 phosphor (amber filter required) 
V: crt Pll phosphor 

W: power cord 

XV: socket crt 

MISCELLANEOUS 

Knob: black 
Insulator: transistor 
Holder: fuse 
Stand: tilt 
Plate: fluted aluminum 
Cover: side 

Cover: top 
Cover: bottom 
Handle 
Retainer: handle 
Foot assy 

Bracket: capacitor (4) 
Bracket: capacitor (2) 
Bracket: transformer 
Panel: front 
Panel: rear 

Bracket: crt mounting left 
Bracket: crt mounting right 
Strap: ground 
Filter: crt light green 
Cover: crt rear panel 

Bezel: filter 
Heat sink assy 
Shield: crt 
Shield: magnetic 

T-bolt strap 
Latch strap assy 

Section VI 
Table 6-2 
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Section VI Model 1300A 
Table 6-2 

Table 6-2. Replaceable Parts (Cont'd) 

Ref hp Part No. TQ Description 
Desig (See Table 6-1. ) 

ASSEMBLIEs WITH MOUNTED COMPONENTS 

Al 01300-66506 A: Horizontal and Vertical Impedance Converters 

Cl 0150-0024 2 C: fxd cer O. 02 µ.f -20 +SO% 600vdcw 
C2 0160-0161 5 C: fxd my O. 01 µ.f 10% 200vdcw 
C3 OlS0-0376 s C: fxd ta elect O. 47 µ.f 10% 35vdcw 
C4 OlS0-0376 C: fxd ta elect O. 47 µ.f 10% 35vdcw 
C5 OlS0-0116 4 C: fxd ta elect 6. S µ.f 10% 35vdcw 

C6 OlS0-0376 C: fxd ta elect O. 47 µ.f 10% 35vdcw 
C7 OlS0-0376 C: fxd ta elect O. 47 µ.f 10% 35vdcw 
cs OlS0-0116 C: fxd ta elect 6. S µ.f 10% 35vdcw 
C9 0150-0024 C: fxd cer O. 02 µ.f -20 +SO% 600vdcw 
ClO 0160-0161 C: fxd my O. 01 µ.f 10% 200vdcw 

Cll OlS0-0376 C: fxd ta elect O. 47 µ.f 10% 35vdcw 
Cl2 OlS0-0376 C: fxd ta elect O. 47 µ.f 10% 35vdcw 
Cl3 OlS0-0376 C: fxd ta elect 0. 47 µf 10% 35vdcw 
Cl4 OlS0-0376 C: fxd ta elect O. 47 µf 10% 35vdcw 

CRl 
thru 
CR4 1901-0376 6 CR: si 

':· 

Ql 50S0-0472 4 Q: si FET n-channel matched pair 

Q2 50S0-0472 Q: si FET n-channel matched pair 

Q3 
thru 
Q6 1S54-0092 12 Q: si npn 2N3563 

Q7 50S0-0472 Q: si FET n-channel matched pair 

QS 50S0-0472 Q: si FET n-channel matched pair 

Q9 
thru 
Ql2 1S54-0092 Q: si npn 2N3563 

Rl 0757-0344 3 R: fxd metflm 1 megohm 1% 1/4w 
R2 0757-0475 3 R: fxd metflm 274k ohms 1% 1/Sw 
R3 0757-0394 14 R: fxd metflm 51. 1 ohms 1 % 1/Sw 
R4 0757-0394 R: fxd metflm 51. 1 ohms 1% 1/Sw 
R5 0757-0436 5 R: fxd metflm 4320 ohms 1 % 1/Sw 

R6 0757-03SS 44 R: fxd metflm 30. 1 ohms l % 1/Sw 
R7 0757-0736 4 R: fxd metflm 1500 ohms 1% 1/4w 
RS 0757-02S2 5 R: fxd metflm 221 ohms 1 % 1/Sw 
R9 0757-02S4 3 R: fxd metflm 150 ohms 1 % l/Sw 
RlO 0757-033S 4 R: fxd metflm 1000 ohms 1% 1/4w 

Rll 0757-0394 R: fxd metflm 51. 1 ohms 1% 1/Sw 
Rl2 0757-0462 3 R: fxd metflm 75k ohms 1 % l/Sw 
Rl3 0757-0442 4 R: fxd metflm lOk ohms 1 % l/Sw 
R14 0757-0401 17 R: fxd metflm 100 ohms 1 % 1/Sw 
Rl5 0757-0436 R: fxd metflm 4320 ohms 1% 1/Sw 

Rl6 0757-03SS R: fxd metflm 30. 1 ohms 1 % 1/Sw 
Rl7 0757-0736 R: fxd metflm 1500 ohms 1% 1/4w 
RlS 0757-02S2 R: fxd metflm 221 ohms 1 % 1/Sw 
Rl9 0757-033S R: fxd metflm 1000 ohms 1% 1/4w 
R20 0757-0394 R: fxd metflm 51. 1 ohms 1 % 1/Sw 
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Model 1300A Section VI 
Table 6-2 

Table 6-2. Replaceable Parts (Cont'd) 

Ref hp Part No. TQ 
Description 

Desig (See Table 6-1. ) 

Al (Cont'd) 

R21 
thru 
R23 0757-0388 R: fxd metflm 30. 1 ohms 1 % 1/8w 
R24 0757-0401 R: fxd metflm 100 ohms 1 % 1/8w 
R25 0757-0276 2 R: fxd metflm 61. 9 ohms 1 % 1/Bw 
R26 0757-0401 R: fxd metflm 100 ohms 1 % 1/Bw 
R27 0757-0344 R: fxd metflm 1 megohm 1% 1/4w 
R28 0757-0475 R: fxd metflm 274k ohms 1 % 1/Bw 
R29 0757-0394 R: fxd metflm 51. 1ohms1% 1/Bw 

R30 0757-0394 R: fxd metflm 51. 1 ohms 1 % 1/Bw 
R31 0757-0436 R: fxd metflm 4320 ohms 1 % 1/Bw 
R32 0757-0388 R: fxd metflm 30. 1 ohms 1 % 1/Bw 
R33 0757-0736 R: fxd metflm 1500 ohms 1 % 1/4w 
R34 0757-0282 R: fxd metflm 221 ohms 1 % l/8w 

R35 0757-0284 R: fxd metflm 150 ohms 1 % 1/Bw 
R36 0757-0338 R: fxd metflm 1000 ohms 1% 1/4w 
R37 0757-0394 R: fxd metflm 51. 1 ohms 1 % 1/Bw 
R38 0757-0462 R: fxd metflm 75k ohms 1 % 1/Bw 
R39 0757-0442 R: fxd metflm lOk ohms 1% 1/Bw 

R40 0757-0401 R: fxd metflm 100 ohms 1 % 1/Bw 
R41 0757-0436 R: fxd metflm 4320 ohms 1 % l/8w 
R42 0757-0388 R: fxd metflm 30. 1 ohms 1 % 1/8w 
R43 0757-0736 R: fxd metflm 1500 ohms 1 % 1/4w 
R44 0757-0282 R: fxd metflm 221 ohms 1% 1/Bw 

R45 0757-0338 R: fxd metflm 1000 ohms 1 % 1/4w 
R46 0757-0394 R: fxd metflm 51. 1 ohms 1 % 1/8w 
R47 0757-0388 R: fxd metflm 30. 1 ohms 1 % 1/8w 
R48 0757-0388 R: fxd metflm 30. 1 ohms 1 % 1/8w 
R49 0757-0388 R: fxd metflm '30. 1 ohms 1 % 1/Bw 
R50 0757-0276 R: fxd metflm 61. 9 ohms 1 % l/8w 

MISCELLANEOUS 

01801-22301 2 Heat equalizer 

A2 01300-65801 A: Deflection amplifier assy 
A2Al 01300-66503 1 A: horiz and vert amplifier board assy 
A2A2 01300-665oa 1 A: horiz output load assy 
A2A3 01300-66507 1 A: vert output load assy 

Ql 
thru 
QB 1854-0056 9 Q: si npn 2N3119 

XQl 
thru 
XQB 1200-0153 8 XQ: transistor socket 

MISCELLANEOUS 

0340-0152 8 Insulator: BeO 
5000-0234 8 Spring: transistor 

01300-01101 2 Heat sink 

A2Al 
Cl 0121-0046 6 C: var cer 9-35 pf 500vdcw 
C2 0160-2198 4 C: fxd mica 20 pf 5% 300vdcw 
C3 0121-0046 C: var cer 9-35 pf 500vdcw 
C4 0160-2198 C: fxd cer 20 pf 5% 500vdcw 
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Section VI 
Table 6-2 

Ref 
Desig 

A2Al 
(Cont'd) 
C5 
C6 
C7 
CB 
C9 
ClO 

Cll 
Cl2 
Cl3 
Cl4 
C15 

C16 
C17 
Cl8 
Cl9 
C20 

C21 
C22 

CRl 
CR2 
CR3 · 
CR4 
CR5 

CR6 
CR7 
CR8 

Ql 
Q2 
Q3 
Q4 
Q5 

Q6 
Q7 
Q8 
Q9 
QlO 

Qll 
Ql2 

Rl 
R2 
R3 
R4 
R5 

R6 
R7 
RS 
R9 
RlO 

Rll 
R12 
R13 
R14 
R15 

6-6 

hp Part No. 

0160-2261 
0121-0046 
0170-0040 
0170-0040 
0170-0040 
0170-0040 

0170-0040 
0121-0046 
0160-2198 
0121-0046 
0160-2198 

0160-2257 
0121-0046 
0170-0040 
0170-0040 
0170-0040 

0170-0040 
0170-0040 

1901-0050 
1901-0040 
1901-0050 
1901-0040 
1901-0050 

1901-0040 
1901-0050 
1901-0040 

1854-0092 
1854-0092 
1853-0036 
1853-0036 
1854-0053 

1854-0053 
1854-0092 
1854-0092 
1853-0036 
1853-0036 

1854-0053 
1854-0053 

0757-0394 
0757-0388 
0757-0339 
0757-0821 
0757-0388 

0757-0404 
0757-0731 
0761-0016 
0757-0401 
0757-0388 

0767-0016 
0757-0401 
0757-0388 
0773-0001 
0773-0001 

Model 1300A 

Table 6-2. Replaceable Parts (Cont'd) 

RS TQ 
Description 

Mfr Mfr Part No. (See Table 6-1. ) 

1 C: fxd cer 15 pf 5% 500vdcw 
C: var cer 9-35 pf 500vdcw 

15 C: fxd my O. 047 µf 10% 200vdcw 
C: fxd my 0. 047 µf 10% 200vdcw 
C: fxd my O. 047 µf 10% 200vdcw 
C: fxd my O. 047 µf 10% 200vdcw 

C: fxd my O. 047 µf 10% 200vdcw 
C: var cer 9-35 pf 500vdcw 
C: fxd mica 20 pf 5% 300vdcw 
C: var cer 9-35 pf 500vdcw 
C: fxd mica 20 pf 5% 300vdcw 

1 C: fxd cer 10 pf 5% 500vdcw 
C: var cer 9-35 pf 500vdcw 
C: fxd my 0. 047 µf 10% 200vdcw 
C: fxd my 0. 047 µf 10% 200vdcw 
C: fxd my 0. 047 µf 10% 200vdcw 

C: fxd my O. 047 µf 10% 200vdcw 
C: fxd my 0. 047 µf 10% 200vdcw 

5 CR: si 
15 CR: si 

CR: si 
CR: si 
CR: si 

CR: si 
CR: si 
CR: si 

Q: si npn 2N3563 
Q: si npn 2N3563 

8 Q: si pnp 2N3906 
Q: si pnp 2N3906 

4 Q: si npn 2N2218 

Q: si npn 2N2218 
Q: si npn 2N3563 
Q: si npn 2N3563 
Q: si pnp 2N3906 
Q: si pnp 2N3906 

Q: si npn 2N2218 
Q: si npn 2N2218 

R: fxd metflm 51. 1 ohms 1 % l/8w 
R: fxd metflm 30. 1 ohms 1 % l/8w 

4 R: fxd metflm 3010 ohms 1% 1/4w 
4 R: fxd metflm 1210 ohms 1 % l/2w 

R: fxd metflm 30. 1 ohms 1 % l/8w 

2 R: fxd metflm 130 ohms 1 % l/8w 
4 R: fxd metflm 825 ohms 1% 1/4w 
4 R: fxd met ox 7500 ohms 5% lw 

R: fxd metflm 100 ohms 1% l/8w 
R: fxd metflm 30. 1 ohms 1 % l/8w 

4 R: fxd met ox 3000 ohms 5% 3w 
R: fxd metflm 100 ohms 1 % 1/8w 
R: fxd metflm 30. 1 ohms 1 % l/8w 

8 R: fxd met ox 1500 ohms 5% 5w 
R: fxd met ox 1500 ohms 5% 5w 
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Model 1300A 

Ref hp Part No. RS 
Desig 

A2Al 
(Cont'd 
Rl6 0757-0438 
R17 0757-0394 
Rl8 0757-0388 
Rl9 0757-0339 
R20 0757-0731 

R21 0757-0821 
R22 0761-0016 
R23 0757-0401 
R24 0757-0388 
R25 0757-0388 

R26 0767-0016 
R27 0757-0715 
R28 0773-0001 
R29 0773-0001 
R30 0757-0438 

R31 
thru 
R36 0757-0388 
R37 0757-0416 
R38 0699-0001 

R39 0757-0394 
R40 0757-0388 
R41 0757-0339 
R42 0757-0821 
R43 0757-0388 

R44 0757-0404 
R45 0757-0731 
R46 0761-0016 
R47 0757-0401 
R48 0757-0388 

R49 0767-0016 
R50 0757-0401 
R51 0757-0388 
R52 0773-0001 
R53 0773-0001 

R54 0757-0438 
R55 0757-0394 
R56 0757-0388 
R57 0757-0339 
R58 0757-0731 

R59 0757-0821 
R60 0761-0016 
R61 0757-0401 
R62 0757-0388 
R63 0757-0388 

R64 0767-0016 
R65 0757-0715 
R66 0773-0001 
R67 0773-0001 
R68 0757-0438 

R69 
thru 
R74 0757-0388 
R75 0757-0416 

02608-1 

Table 6-2. Replaceable Parts (Cont'd) 

TQ 
Description 

(See Table 6-1. ) 

6 R: fxd metflm 5110 ohms 1% l/8w 
R: fxd metflm 51. 1 ohms 1% l/8w 
R: fxd metflm 30. 1ohms1% l/8w 
R: fxd metflm 3010 ohms 1% 1/4w 
R: fxd metflm 825 ohms 1% 1/4w 

R: fxd metflm 1210 ohms 1 % l/2w 
R: fxd met ox 7500 ohms 5% lw 
R: fxd metflm 100 ohms 1 % l/8w 
R: fxd metflm 30. 1 ohms 1 % l/8w 
R: fxd metflm 30. 1 ohms 1 % l/8w 

R: fxd met ox 3000 ohms 5% 3w 
2 R: fxd metflm 150 ohms 1 % 1/4w 

R: fxd met ox 1500 ohms 5% 5w 
R: fxd met ox 1500 ohms 5% 5w 
R: fxd metflm 5110 ohms 1% l/8w 

R: fxd metflm 30. 1 ohms 1 % l/8w 
2 R: fxd metflm 511 ohms 1 % l/8w 
2 R: fxd comp 2. 7 ohms 10% l/2w 

R: fxd metflm 51. 1ohms1% l/8w 
R: fxd metflm 30. 1 ohms 1 % l/8w 
R: fxd metflm 3010 ohms 1% 1/4w 
R: fxd metflm 1210 ohms 1 % l/2w 
R: fxd metflm 30. 1 ohms 1 % l/8w 

R: fxd metflm 130 ohms 1 % l/8w 
R: fxd metflm 825 ohms 1% 1/4w 
R: fxd met ox 7500 ohms 5% lw 
R: fxd metflm 100 ohms 1 % l/8w 
R: fxd metflm 30. 1 ohms 1 % l/8w 

R: fxd met ox 3000 ohms 5% 3w 
R: fxd metflm 100 ohms 1 % l/8w 
R: fxd metflm 30. 1 ohms 1 % 1/8w 
R: fxd met ox 1500 ohms 5% 5w 
R: fxd met ox 1500 ohms 5% 5w 

R: fxd metflm 5110 ohms 1% l/8w 
R: fxd metflm 51. 1 ohms 1% l/8w 
R: fxd metflm 30. 1 ohms 1 % l/8w 
R: fxd metflm 3010 ohms 1% 1/4w 
R: fxd metflm 825 ohms 1% 1/4w 

R: fxd metflm 1210 ohms 1 % l/2w 
R: fxd met ox 7500 ohms 5% lw 
R: fxd metflm 100 ohms 1 % l/8w 
R: fxd metflm 30. 1 ohms 1 % l/8w 
R: fxd metflm 30. 1 ohms 1 % l/8w 

R: fxd met ox 3000 ohms 5% 3w 
R: fxd metflm 150 ohms 1% 1/4w 
R: fxd met ox 1500 ohms 5% 5w 
R: fxd met ox 1500 ohms 5% 5w 
R: fxd metflm 5110 ohms 1% l/8w 

R: fxd metflm 30. 1 ohms 1 % l/8w 
R: fxd metflm 511 ohms 1 % 1/8w 

Mfr 

Section VI 
Table 6-2 

Wr Part No. 
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Table 6-2 

Ref 
Desig 

A2Al 
(Cont'd) 

R76 
R77 
R78 

VRl 
thru 
VR4 

A2A2 

Cl 

Rl 
R2 
R3 
R4 
R5 
R6 

A2A3 

Cl 

Rl 
R2 
R3 
R4 
R5 
R6 

A3 

Cl 
C2 
C3 
C4 
C5 

C6 
C7 
CB 
C9 
ClO 

Cll 
Cl2 
Cl3 
Cl4 
Cl5 
Cl6 

CRl 
CR2 
CR3 
CR4 
CR5 

CR6 
CR7 
CR8 
CR9 

6-8 

hp Part No. 

0699-0001 
2100-1772 
2100-1772 

1902-3139 

01300-66508 

0170-0040 

0757-0836 
0776-0002 
0776-0002 
0757-0836 
0776-0002 
0776-0002 

01300-66507 

0170-0040 

0757-0836 
0776-0002 
0776-0002 
0757-0836 
0776-0002 
0776-0002 

01300-66505 

0160-0153 
0180-0116 
0180-0116 
0160-0161 
0160-0161 

0132-0003 
0121-0168 
0132-0003 
0160-0161 
0160-0380 

0160-0151 
0170-0066 
0170-0040 
0170-0066 
0170-0040 
0180-0089 

1901-0376 
1901-0376 
1901-0040 
1901-0040 
1901-0050 

1901-0045 
1901-0045 
1901-0040 
1901-0040 

Model 1300A 

Table 6-2. Replaceable Parts (Cont'd) 

RS TQ Description 
Mfr Mfr Part No. (See Table 6-1. ) 

R: fxd comp 2. 7 ohms 10% l/2w 
2 R: var ww lin 500 ohms 10% l/2w 

R: var ww lin 500 ohms 10% l/2w 

4 VR: breakdown 8. 25 v,. 5%, 400 niw 

A: horiz output load assy 

C: fxd my O. 047 µf 10% 200vdcw 

4 R: fxd metflm 7500 ohms 1 % l/2w 
8 R: fxd met ox 1750 ohms 5% 7w 

R: fxd met ox 1750 ohms 5% 7w 
R: fxd metflm 7500 ohms 1% l/2w 
R: fxd met ox 1750 ohms 5% 7w 
R: fxd met ox 1750 ohms 5% 7w 

A: vert output load assy 

C: fxd my O. 047 µf 10% 200vdcw 

R: fxd metflm 7500 ohms 1 % l/2w 
R: fxd met ox 1750 ohms 5% 7w 
R: fxd met ox 1750 ohms 5% 7w 
R: fxd metflm 7500 ohms 1% 1/2w 
R: fxd met ox 1750 ohms 5% 7w 
R: fxd met ox 1750 ohms 5% 7w 

A: Z-Axis Amplifier 

1 C: fxd my O. 001 µf 10% 200vdcw · 
C: fxd elect ta 6. 8 µf 10% 35vdcw 
C: fxd elect ta 6. 8 µf 10% 35vdcw 
C: fxd my O. 01 µf 10% 200vdcw 
C: fxd my O. 01 µf 10% 200vdcw 

2 C: var trimmer O. 7-3 pf 
1 C: var teflon O. 2-1. 5 pf 600vdcw 

1 

C: var trimmer O. 7-3 pf 
C: fxd my 0, 01 µf 10% 200vdcw 
C: fxd my O. 22 µf 10% 200vdcw 

1 C: fxd cer 4700 pf -20 +80% 4kvdcw 
2 C: fxd my O. 027 µf 10% 200vdcw 

C: fxd my O. 047 µf 10% 200vdcw 
C: fxd my O. 027 µf 10% 200vdcw 

2 
C: fxd my O. 047 µf 10% 200vdcw 
C: fxd elect 10 µf -10 +100% 150vdcw 

CR: si 
CR: si 
CR: si 
CR: si 
CR: si 

2 CR: si 
CR: si 
CR: si 
CR: si 
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Model 1300A 

Ref hp Part No. 
Desig 

A3 (Cont'd) 
Ql 1855-0022 
Q2 1853-0036 
Q3 1853-0036 
Q4 1854-0215 
Q5 1853-0036 

Q6 1854-0215 
Q7 1853-0037 
Q8 1854-0056 
Q9 1853-0015 
QlO 1853-0015 

Rl 0757-0344 
R2 0757-0475 
R3 0757-0394 
R4 0757-0394 
R5 0757-0401 

R6 0757-0401 
R7 0757-0415 
R8 0757-0060 
R9 0757-0415 
RlO 0757-0388 

Rll 0757-0401 
R12 0761-0006 
R13 0757-0284 
R14 0761-0006 
R15 0757-0401 

R16 0761-0006 
R17 0757-0274 
Rl8 0698-0085 
R19 0757-0741 
R20 0757-0438 

R21 0757-0283 
R22 0757-0438 
R23 0757-0456 
R24 0757-0388 
R25 0757-0828 

R26 0761-0015 
R27 0761-0015 
R28 0757-0734 
R29 0757-0401 
R30 0687-6801 

R31 0757-0871 
R32 0757-0746 
R33 0757-0388 
R34 0757-0401 
R35 0757-0388 

R36 0757-0346 
R37 0757-0458 
R38 0757-0433 
R39 0757-0273 
R40 0757-0407 
R41 0757-0407 
R42 0757-0280 

02608-2 

TQ 

1 

3 

1 

2 

2 
2 

3 

1 
1 
1 

1 

1 

1 

2 

1 

1 

1 
1 

1 
1 
2 
2 
2 

1 

Table 6-2. Replaceable Parts (Cont'd) 

Description 
(See Table 6-1. ) 

Q: si FET n-channel 
Q: si pnp 2N3906 
Q: si pnp 2N3906 
Q: si npn 2N3904 
Q: si pnp 2N3906 

Q: si npn 2N3904 
Q: si pnp 
Q: si npn 2N3119 
Q: si pnp 2N3640 
Q: si npn 2N3640 

R: fxd metflm 1 megohm 1 % 1/ 4w 
R: fxd metflm 274k ohms 1% l/8w 
R: fxd metflm 51. 1 ohms 1% l/8w 
R: fxd metflm 51. 1 ohms 1 % l/8w 
R: fxd metflm 100 ohms 1 % l/8w 

R: fxd metflm 100 ohms 1 % 1/8w 
R: fxd metflm 475 ohms 1 % l/8w 
R: fxd metflm 24. 3k ohms 1% 1/2w 
R: fxd metflm 475 ohms 1% l/8w 
R: fxd metflm 30. 1 ohms 1 % l/8w 

R: fxd metflm 100 ohms 1 % l/8w 
R: fxd met ox lOk ohms 5% lw 
R: fxd metflm 150 ohms 1 % l/8w 
R: fxd met ox lOk ohms 5% lw 
R: fxd metflm 100 ohms 1 % l/8w 

R: fxd met ox lOk ohms 5% lw 
R: fxd metflm 1210 ohms 1 % l/8w 
R: fxd metflm 2610 ohms 1% l/8w 
R: fxd metflm 2430 ohms 1% 1/4w 
R: fxd metflm 5110 ohms 1 % l/8w 

R: fxd metflm 2000 ohms 1% l/8w 
R: fxd metflm 5110 ohms 1 % l/8w 
R: fxd metflm 43. 2k ohms 1 % 1/8w 
R: fxd metflm 30. 1 ohms 1 % l/8w 
R: fxd metflm 3010 ohms 1 % l/2w 

R: fxd met ox 1500 ohms 5% lw 
R: fxd met ox 1500 ohms 5% lw 
R: fxd metflm 1210 ohms 1 % 1/ 4w 
R: fxd metflm 100 ohms 1% l/8w 
R: fxd comp 68 ohms 10% 1/2w 

R: fxd metflm 1. 21 megohms 1% l/2w 
R: fxd metflm 4750 ohms 1% 1/4w 
R: fxd metflm 30. 1 ohms 1 % 1/8w 
R: fxd metflm 100 ohms 1 % 1/8w 
R: fxd metflm 30. 1 ohms 1 % l/8w 

R: fxd metflm 10 ohms 1 % l/8w 
R: fxd metflm 51. lk ohms 1 % l/8w 
R: fxd metflm 3320 ohms 1% 1/Bw 
R: fxd metflm 3010 ohms 1 % 1/8w 
R: fxd metflm 2 00 ohms 1 % 1/8w 
R: fxd metflm 200 ohms 1 % l/8w 
R: fxd metflm 1000 ohms 1 % l/8w 

Section VI 
Table 6-2 
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Ref 
Desig 

A3 (Cont'd) 
VRl 
VR2 
VR3 
VR4 

A4 

Cl 
C2 
C3 
C4 
C5 

C6 
C7 
ca 

CRl 
CR2 
CR3 

Fl 

Ql 
Q2 
Q3 
Q4 

Rl 
R2 
R3 
R4 
R5 

R6 
R7 
R8 
R9 
R10 

R11 
R12 
R13 
R14 
Rl5 
R16 

VRl 

A5 

Al 

Cl 
thru 
ClO 
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hp Part No. 

1902-0041 
1902-0064 
1902-0341 
1902-0341 

1205-0061 

01300-66501 

0160-0168 
0180-0291 
0180-0058 
0180-0195 
0170-0064 

0170-0040 
0180-0049 
0180-0089 

1901-0040 
1901-0040 
1901-0040 

2110-0033 

1855-0057 
1854-0071 
1853-0036 
1854-0072 

2100-0426 
0757-0138 
0757-0442 
0757-0442 
0757-0465 

0757-0465 
0757-0044 
0757-0430 
0757-0385 
0757-0282 

0757-0463 
0687-1001 
2100-0836 
0757-0395 
0757-0385 
0757-0401 

1902-3203 

2110-0269 
01300-61103 

01300-66502 

01300-61101 

0160-3007 

Model 1300A 

Table 6-2. Replaceable Parts (Cont'd) 

TQ Description 
(See Table 6-1. ) 

1 VR: breakdown 5. 11 v 5% 400 mw 
1 VR: breakdown 7. 5 v 5% 400 mw 
2 VR: breakdown 30. 1 v 5% lw 

VR: breakdown 30. 1 v 5% lw 

MISCELLANEOUS 
2 Heat sink 

A: High Voltage Regulator 

4 C: fxd my O. 1 µf 10% 200vdcw 
1 C: fxd elect ta 1 µf 10% 35vdcw 
3 C: fxd elect 50 µf -10 +100% 25vdcw 
1 C: fxd elect ta O. 33 µf 20% 35vdcw 
1 C: fxd my 0. 47 µf 10% lOOvdcw 

C: fxd my O. 047 µf 10% 200vdcw 
1 C: fxd alum. elect 20 µf -10 +100% 50vdcw 

C: fxd elect 10 µf -10 +100% 150vdcw 

CR: si 
CR: si 
CR: si 

5 F: 3/4 amp 250vdc 

1 Q: si FET n-channel 
8 Q: si npn 

Q: si pnp 2N3906 
1 Q: si npn 2N3054 

1 R: var comp 2·50k ohms 30% lin 1/4w 
1 R: fxd metflm 909k ohms 1 % 1/2w 

R: fxd metflm lOk ohms 1 % 1/8w 
R: fxd metflm lOk ohms 1 % 1/Bw 
R: fxd metflm lOOk ohms 1 % 1/8w 

R: fxd metflm lOOk ohms 1% 1/Bw 
1 R: fxd metflm 33. 2k ohms 1% 1/2w 
1 R: fxd metflm 2210 ohms 1% 1/8w 
2 R: fxd metflm 22. 1 ohms 1% l/8w 

R: fxd metflm 221 ohms 1% 1/Bw 

2 R: fxd metflm 82. 5k ohms 1 % l/8w 
1 R: fxd comp 10 ohms 10% l/2w 
1 R: var comp 100k ohms 20% lin 1/4w 
1 R: fxd metflm 56. 2 ohms 1% l/8w 

R: fxd metflm 22. 1 ohms 1 % 1/8w 
R: fxd metflm 100 ohms 1% 1/Bw 

1 VR: breakdown 14. 7 v 5% 400 mw 

MISCELLANEOUS 

12 Fuse holder 
1 Heat sink assy 

A: High Voltage Rectifier 

A: High Voltage Quadrupler 

10 C: fxd cer 4700 pf 20% 4k vdcw 
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Ref hp Part No. 
Desig 

A5 (Cont'd 
Cll 0160-2403 

CRl 1901-0341 
CR2 1901-0341 

Rl 0757-0427 
R2 0757-0847 
R3 0757-0833 
R4 0757-0367 
R5 2100-0981 

R6 0757-0156 
R7 0836-0005 
RB 0698-6239 
R9 0698-6277 
RIO 0698-6278 
Rll* 0683-2055 

'Tl 01300-61102 

A6 01300-66509 

Cl 0150-0070 

CRl 
thru 
CR4 1901-0029 
CR5 
thru 
CR12 1901-0026 

CR13 
thru 
CR16 1901-0029 

Fl 
thru 
F4 2110-0033 

Rl 0687-1041 
R2 0687-5631 
R3 0687-5631 
R4 0687-1041 

2110-0269 

A7 01300-66504 

Cl 
thru 
C3 0160-0168 
C4 0180-0058 
C5 0160-0168 

C6 0180-0058 
C7 0160-0168 
CB 0180-0100 

CRl 1901-0040 
CR2 1901-0040 
CR3 1901-0026 
CR4 1901-0040 
CR5 1901-0040 
CR6 1901-0026 
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TQ 

1 

2 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 

1 

8 

10 

2 
6 

1 

Table 6-2. Replaceable Parts (Cont'd) 

Description 
(See Table 6-1. ) 

C: fxd cer disc 1500 pf 20% 5k vdcw 

CR: si 
CR: si 

R: fxd metflm 1500 ohms 1 % l/8w 
R: fxd metflm 27. 4k ohms 1 % l/2w 
R: fxd metflm 5110 ohms 1 % 1/2w 
R: fxd metflm lOOk ohms 1 % l/2w 
R: var comp 1 megohm 20% lin 1/4w 

R: fxd metflm 1. 5 megohms 1 % l/2w 
R: fxd car. film 33 megohms 10% lw 
R: fxd car. film 30 megohms 2% lw 
R: fxd car. film 8 megohms 10% lw 
R: fxd car. film 18 megohms 10% lw 
R: fxd comp 2 megohms 5% 1/ 4w (choose value so that 

spot is focused at mid range of focus pot, Rll) 
T: High Voltage Transformer 

A: Low Voltage Fuse and Rectifier Board 

C: fxd cer O. 02 µf 20% 500vdcw 

CR: si 

CR: si 

CR: si 

F: 3/4 amp 250vdc 

R: fxd comp lOOk ohms 10% 1/2w 
R: fxd comp 56k ohms 10% 1,/2w 
R: fxd comp 56k ohms 10% 1/2w 
R: fxd comp lOOk ohms 10% l/2w 

MISCELLANEOUS 

Holder: fuse 

A: Low Voltage Regulator and Calibrator Board 

C: fxd my 0. 1 µf 10% 200vdcw 
C: fxd elect 50 µf -10 +75% 25vdcw 
C: fxd my 0. 1 µf 10% 200vdcw 

C: fxd elect 50 µf -10 +75% 25vdcw 
C: fxd my O. 1 11f 10% 200vdcw 
C: fxd ta elect 4, 7 µf 10% 35vdcw 

CR: si 
CR: si 
CR: si 
CR: si 
CR: si 
CR: si 

Section VI 
Table 6-2 
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Table 6-2 

Ref 
Desig 

A7 (Cont'd 

CR7 
thru 
CRl-2 

Ql 
Q2 
Q3 
Q4 
Q5 

Q6 
Q7 
QB 
Q9 
QlO 

Qll 
Ql2 

Rl 
R2 
R3 
R4 
R5 

R6 
R7 
R8 
R9 
RlO 

Rll 
Rl2 
R13 
R14 
R15 

R16 
R17 
Rl8 
R19 
R20 

R21 
R22 
R23 
R24 
R25 

R26 
R27 
R28 
R29 
R30 

R31 
R32 
R33 
R34 
R35 

R36 
R37 
R38 
R39 
R40 
R41 

6-12 

hp Part No. 

1901-0040 

1854-0071 
1854-0215 
1854-0071 
1854-0071 
1854-0022 

1854-0071 
1854-0022 
1854-0071 
1854-0022 
1854-0071 

1854-0071 
1854-0022 

0687-1031 
0687-5621 
0698-4023 
0757-0461 
0698-3358 

0698-3640 
0684-1021 
0687-5631 
0684-5621 
0757-0399 

~0757-0433 
0757-0388 
0757-0436 
2100-1774 
0757-0761 

0684-2731 
0687-5631 
0757-0764 
0757-0388 
0757-0461 

0757-0477 
0757-0435 
0757-0060 
0687-5631 
0757-0388 

0757-0462 
0757-0480 
0757-0273 
0757-0844 
0684-1021 

0687-5631 
0757-0399 
0757-0848 
0757-0463 
0757-0190 

0757-0764 
0757-0388 
0757-0437 
2100-1774 
0757-0761 
0684-1021 
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Table 6-2. Replaceable Parts (Cont'd) 

TQ 
Description 

(See Table 6-1. ) 

6 CR: si 

Q: si npn 
Q: si npn 2N3904 
Q: si npn 
Q: si npn 

4 Q: si npn 

Q: si npn 
Q: si npn 
Q: si npn 
Q: si npn 
Q: si npn 

Q: si npn 
Q: si npn 

1 R: fxd comp lOk ohms 10% 1/ 4w 
2 R: fxd comp 5600 ohms 10% 1/4w 
1 R: fxd metflm 130. 4k ohms 1/2% l/8w 
2 R: fxd metflm 68. lk ohms 1 % l/8w 
1 R: fxd metflm 1000 ohms 1/2% l/8w 

1 R: fxd met ox 1800 ohms 5% 2w 
3 R: fxd comp 1000 ohms 10% 1/4w 

R: fxd comp 56k ohms 10% l/2w 
R: fxd comp 5600 ohms 10% 1/4w 

2 R: fxd metflm 82. 5 ohms 1 % 1/8w 

R: fxd metflm 3320 ohms 1 % l/8w 
R: fxd metflm 30. 1 ohms 1 % l/8w 
R: fxd metflm 4320 ohms 1 % l/8w 

2 R: var ww 2000 ohms 10% lin 1/2w 
2 R: fxd metflm 22. lk ohms 1 % 1/ 4w 

1 R: fxd comp 27k ohms 10% 1/4w 
R: fxd comp 56k ohms 10% l/2w 

2 R: fxd metflm 33. 2k ohms 1% 1/4w 
R: fxd metflm 30. 1 ohms 1 % 1/8w 
R: fxd metflm 68. lk ohms 1 % 1/8w 

1 R: fxd metflm 332k ohms 1 % l/8w 
1 R: fxd metflm 3920 ohms 1 % l/8w 

R: fxd metflm 24. 3k ohms 1% 1/2w 
R: fxd comp 56k ohms 10% 1/2w 
R: fxd metflm 30. 1 ohms 1 % 1/8w 

R: fxd metflm 75k ohms 1% 1/8w 
1 R: fxd metflm 432k ohms 1 % 1/8w 
1 R: fxd metflm 3010 ohms 1 % 1/8w 
1 R: fxd metflm 16. 2k ohms 1 % 1/2w 
2 R: fxd comp 1000 ohms 10% 1/4w 

R: fxd comp 56k ohms 10% l/2w 
R: fxd metflm 82. 5 ohms 1 % l/8w 

1 R: fxd metflm 30. lk ohms 1 % l/2w 
R: fxd metflm 82. 5k ohms 1 % l/8w 

1 R: fxd metflm 20k ohms 1% 1/2w 

R: fxd metflm 33. 2k ohms 1 % 1/4w 
R: fxd metflm 30. 1 ohms 1 % l/8w 

1 R: fxd metflm 4750 ohms 1 % l/8w 
R: var ww 2000 ohms 10% lin l/2w 
R: fxd metflm 22. lk ohms 1 % 1/4w 
R: comp 1000 ohms 10% 1/4w 

02608-2 



Model 1300A 

Ref hp Part No. RS 
Desig 

A7 (Cont'd) 
VRl 1902-3357 
VR2 1902-0034 
VR3 1940-0013 
VR4 1902-3333 
VR5 1902-3357 

02608-1 

Table 6-2. Replaceable Parts (Cont'd) 

TQ 
De script ion 

(See Table 6-1. ) 

2 VR: breakdown 56. 2 v 5% 400 mw 
1 VR: breakdown 5. 76 v 10% 400 mw 
1 VR: electron tube 82 v reference 
1 VR: breakdown 46. 4 v 5% 400 mw 

VR: breakdown 56. 2 v 5% 400 mw 

Mfr 

Section VI 
Table 6-2 

Mfr Part No. 
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Model 1300A Section VII 

SECTION VII 

MANUAL CHANGES AND OPTIONS 

7-1. MANUAL CHANGES. 

7-2. This manual a pp 1 i e s directly to the standard 
Model 1300A having serial prefix 818-. The following 
paragraphs provide instructions for adapting this man
ual to cover older or newer instruments. Refer to the 
separate "Manual Changes" sheet supplied with this 
manual for Errata. 

7-3. OLDER INSTRUMENTS. 

7-4. Another Manual, hp Part Number 01300-90901, 
provides the information covering Model 1300A instru
ments with serial prefixes 751- and733-. This 
manual may be obtained from your nearest Hewlett
Packard Sales/Service Office. 

7-5. NEW INSTRUMENTS. 

7-6. As changes are made in the Model 1300A, newer 
instruments may have serial prefixes higher than 818-. 
The manual for these new instruments will have a 
"Manual Changes" sheet supplied which will contain all 
necessary up-dating information. If the serial prefix 
of your instrument is higher than the one listed at the 
front of this manual and no "Manual Changes" sheet 

02608-2 

was supplied with the manual, contact your nearest 
Hewlett-Packard Sales/Service Office. 

7-7. OPTIONS. 

7-8. Options foranhpinstrumentare standard modi
fications installed at the factory. 

OPTION 14 

Option 14 includes a CRT which does not have an in
ternal graticule. 

7-9. SPECIAL INSTRUMENTS. 

7-10. Special instruments are instrumentswhichhave 
been modified to meet special customer specifications. 
An insert sheet is supplied with every instrument so 
modified which explains the modification. The sheet 
provides pertinent data and instructions for operating, 
adjusting and maintaining the modified instrument. 
Some specials now available are:front panel controls; 
X and/ or Y input attenuators; high gain differential 
preamplifiers for either or both channels;and a four
level or eight-level Gray Scale input. 
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Model 1300A 

Table 8-1. Schematic Diagram Notes 

Refer to MIL-STD-15-lA for schematic symbols not listed in this table. 

Etched circuit board 

Front panel marking 

Rear panel marking 

Front panel control 

Screwdriver adjustment 

Part of 

Clockwise end of vari
able resistor 

No connection 

Waveform test point 
(with number) 

Common electrical point 
(with letter) not necessarily 
ground 

Single pin connector on board 

Pin of a plug-in board 
(with letter or number) 

Main signal path 

Primary feedback path 

Secondary feedback path 

Optimum value selected 
at factory, average 
value shown; part may 
have been omitted. 

Module outline 

Assembly outline 

I ... 
f 

-.i. 
~-' - -';)- I 
'-~ I .. ~ 

Field effect transistor 
(N-channel) 

Breakdown diode 

Tunnel diode 

Step recovery diode 

Circuits or components drawn 
with dashed lines {phantom) show 
function only and are not intended 
to be complete. The circuit or 
component_ is shown in detail on 
another schematic. 

Unless otherwise indicated: 
resistance in ohms 
capacitance in picofarads 
inductance in microhenries 

Wire colors are given by 
numbers in parentheses 
using the resistor color code 
[ (925) is wht-red-grn ] • 

0 - Black 5 - Green 
1 - Brown 6 - Blue 
2 - Red 7 - Violet 
3 - Orange 8 - Gray 
4 - Yellow 9 - White 

Switch wafers are identified 
as follows: 

E 
2F 2R 
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Model 1300A Section VIII 
Paragraphs 8-1 to 8-18 

SECTION VIII 

SCHEMATICS AND TROUBLE SHOOTING 

8-1. SCHEMATIC DIAGRAMS. 
8-2. LAYOUT. 

8-3. The schematic diagrams are in this section of 
the manual. They are drawn to show the electronic 
function of the circuitry and the circuits shown on one 
schematic may include all or part of several different 
assemblies. Chassis parts and assemblies are identi
fied in Figures 8-2 thru 8-4. Component identification 
diagrams, conditions for de voltage and waveform 
measurements are placed adjacent to each schematic. 
Table 8-1 provides general schematic notes related to 
symbols and conventions used on the schematic. 

8-4. REFERENCE DESIGNATIONS. 

8-5. The unit system of reference designations, used 
in this manual, is in accordance with the provisions of 
the American Standard Electrical and Electronics 
Reference Designations, dated August 1965, published 
by American Standards Association, Inc. Minor var
iations, due to design and manufacturing practices not 
specifically covered by the standard, may be noted. A 
brief explanation is presented here for those unfamil
iar with the unit designation system. 

8-6. Each electrical component is identified by a class 
letter and a number. This letter-number combination 
is the basic designation for each component. Compo
nents which are separately replaceable and are part of 
an assembly or sub-assembly have, in addition to the 
basic designation, a prefix designation which identifies 
the assembly or sub-assembly on which the basic com
ponent is physically located. Components not physically 
located on an assembly or sub-assembly have only the 
basic reference designation. 

8-7. Figure 8-1 is used as an example. The base re
ference designation Rl appears five times in the figure, 
however, each Rl is identified by a unique designation 
formed in combination with assembly and sub-assembly 
designations. Consider the Rl on sub-assembly Al of 
sub-assembly A2 of assembly A5 of a complex instru
ment. The complete and unique designation of that re
sistor is A5A2A1Rl. No other resistor in the complete 
instrument will have this identical complete reference 
designation. Similarly, the Rl on sub-assembly A2 of 
assembly A5 of the complete instrument has the com
plete designation A5A2Rl. Now, consider the Rl 
betweensub-assembliesAl andA2. The complete de
signation for this Rl is A5Rl. The Rl connected be
tween assembly A5 and the complete instrument has the 
complete designation Rl with no prefix, since it is not 
part of any assembly. This system applies to all classes 
of components, C, CR, Q, etc. 

8-8. In general, the numerical designation of assem
blies is based on the physical location of the assemblies 
in the complete instrument. Assemblies are numbered 
from 1, consecutively. If an assembly number is as
signed and later deleted, this number is not reused and 
is then shown in the replaceable parts table as "deleted". 
Schematics also list deleted reference designations. 
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Sub-assemblies which are part of an assembly are 
numbered consecutively from 1, and have the com
plete designation consisting of the assembly designa
tion prefixed to the sub-assembly designation. 

8-9. Section VI, Replaceable Parts, contains the in
formation necessary to locate a specific part in Table 
6-2. The information is obtained either from the sche
matic diagram on which the part is shown, or the com
ponent identification diagram for the assembly on 
which the component is physically located. 

8-10. TROUBLESHOOTING. 
8-11. The first and most important prerequisite to 
systematic troubleshooting is an understanding of how 
the instrument is designed to operate. This information 
is helpful in recognizing a malfunction, as well as in
terpreting the malfunction in terms of a probable 
cause. Section IV, Principles of Operation contains 
circuit descriptions intended to satisfy this information 
requirement. 

8-12. Table 8-2 will aid in quick troubleshooting of 
the Model 1300A. No attempt is made to troubleshoot 
concurrent troubles. Should more than one trouble be 
present, use the most evident symptoms for trouble
shooting with the table. The purpose of Table 8-2 is 
to isolate the problem to one general area only. 

8-13. If any of these checks (or any checks devised by the 
operator) fail to produce the correct response, the trou
ble will have been isolated to one specific circuit. Nor
mal troubleshooting techniques(voltages and waveforms) 
will then determine the malfunctioning component. 

8-14. ASSEMBLY REMOVAL AND 
REPLACEMENT. 

8-15. LOW VOLTAGE BOARDS. 

8-16. All components on the low voltage circuit boards, 
A6 and A7, maybe removed and replaced from the com
ponent side of the boards. If it is necessary to re
move these assemblies, remove all clip-wires and the 
four retaining screws and lift the assembly away from 
the instrument. To replace the assemblies, reverse 
the removal procedure. The component identification 
diagrams, Figures 8-19 and 8- 20, indicate the color of 
the wire for each clip-on pin. 

8-17. DEFLECTION AMPLIFIER LOAD ASSEMBLIES. 

8-18. The Deflection Amplifier Load Assemblies 
A2A1A2 and A2AlA3, are mounted on the Deflection 
Amplifier board A2Al. Figure 8-8 shows the two sub
assemblies which go together to make up these assem
blies. To remove these assemblies proceed as follows: 

a. Remove all of the clip-on leads attached to the 
circuit board. Figure 8-8 indicates the correct color 
to pin connections for reassembly. 

b. Remove the two screws securing the circuit 
board to the heat sink. 

c. Remove the four transistors from the heat sink. 
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Section VIII 
Paragraphs 8-19 to 8-27 

~ 
Two of the four transistors have the collector 
lead cut-off. These are the output transistors 
and must not be substituted for the driver 
transistors which have all three leads intact. 
The output transistors go nearest the edge 
of A2Al. The white inserts are beryllium 
oxide; see Paragraph 8-29. 

d. Remove the four screws securing the heat sink 
to the Deflection Amplifier Board, A2Al. 

e. Before replacing the Load Assemblies spread a 
light coating of silcone grease on the beryllium oxide 
heat sinks. 

f. To replace the load assemblies, reverse the 
above procedure. 

8-19. HIGH VOLTAGE RECTIFIER. 

8-20. TheHighVoltageRectifierAssembly, A5Al, is 
a potted assembly and replacement of individual com
ponents is not recommended. To remove this assembly, 
proceed as follows:.--------

1 WARNING I 
The post accelerator lead may hold a 
high voltage charge. Use a screwdriver 
and carefully lift the insulator cap. 
Ground .the screwdriver and the post 
accelerator lead as the lead is loosened 
and disconnected from the CRT. 

a. Ground the post accelerator at the connection to 
the CRT. 

b. Remove the HV lead from the CRT; ground the 
lead again after removal from the CRT. 

c. Unsoldertheredleadfrom the HV transformer, 
A5Tl. 

d. Remove C 5 from its mounting clip. (See Figure 
8-2.) 

e. Remove the three screws which mount the assem
bly to the chassis. 

f. To replace the HV Rectifier Assembly,reverse 
the abovt;l procedure. 

8-21. CIRCUIT BOARDS. 

8-22. All components on the circuit boards maybe re
moved and replaced without removing the circuit board 
from the chassis. Some components on the Deflection 
Amplifier Board, A2Al will require the removal of 
the Load Assemblies before they can be replaced. If 
it becomes necessary to remove a circuit board, re
move the clip-on wires and the four retaining screws. 
Refer to the appropriate component identification fig
ure for the correct wire color to pin connections. 

8-23. CRT REMOVAL AND 
REPLACEMENT. 

8-2 

I WARNING I 
To prevent personal injury, always wear 
a face mask or goggles, and gloves when 
handling the CRT. Handle the CRT care
fully. 

Model 1300A 

8-24. Since the CRT in the Modei 1~UOA is a large 
screen tube, it is awkward and heavy; and therefore 
difficult to remove. Also, the CRT is removed through 
the TOP of the instrument and not the front as in many 
models. Figure 8-2 gives the top view of the Model 
1300A. Use this figure to locate the various parts 
called out in Paragraph 8-2 5. 

8-25. To remove the CRT proceed as follows: 

a) Remove the top and both side covers. 

b) Remove the two (2) nuts holding the CRT brackets 
to the CRT strap. 

c) Remove the CRT brackets by removing the 
screws fastening them to the side castings. 

d) Remove the CRT socket cover from the rear 
panel. 

e) Short the post accelerator connection to ground 
and disconnect the post accelerator lead from the CRT. 

f) Remove the wires from the neck pins and unsol
der the four wires running into the CRT shield(which 
connect to the Trace Align and Orthogonality coils) at 
the end connecting to the circuitry in the scope. 

g) Gently pry the CRT socket loose; remove the 
socket. 

h) Loosen the CRT strap by loosening the nuts at 
the left and right corners of the CRT. 

i) Move the tube and magnetic shield toward the 
rear a distance sufficient to allow the large end to be 
rotated upward out of the cabinet. 

j) Loosen the clamp at the base and slide the mag
netic shield off of the neck of theCRT beingcareful 
that the neck pins do not catch the alignment coils in
side the magnetic shield. 

k) To replace the CRT,reverse the above procedure. 
Use care to locate shield securely against neck of CRT 
and to square CRT graticule markings with respect to 
front panel bezel. The mounting strap on top of the 
CRT at the front should have the thicker end to the 
the rear of the CRT. Be sure to remove old RTV 
from post accelerator connection and replace it with 
fresh RTV. 

8-26. SERVICING ETCHED CIRCUIT 
BOARDS. 

8-27. The Model 1300A has circuit boards of the plated
through type. Components can be removed byapplying 
heat from either side. When removing a multiple lead 
component, move the soldering iron tip from lead to 
lead and lift it from the board. Excess solder can be 
removed by applying heat and rotating a wooden tooth
pick in the hole. Hewlett-Packard Service Note M-20D 
contains additional information on the repair of circuit 
boards; important considerations are as follows: 

a. Do not apply excessive heat. 

b. Apply heat to component leads and remove com
ponent with a straight pull away from board. 

c. Do not force replacement component leads into 
the holes. 

d. Etched circuit, lifted from the board, may be 
cemented back with acetate- base cement. 
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8-28. HANDLING BERYLLIUM OXIDE. 

8-29. Four heat sinks used on the Deflection Ampli
fier Load Assemblies A2A1A2 and A2AlA3 are made 
of beryllium oxide. Beryllium oxide is poisonous 
and may be harmful if inhaled (in powder or dust form). 
The heat sinks, in solid form, are completely safe to 
handle. 

COMPLETE INSTRUMENT 

A5 (ASSEMBLY) 

Al (SUB-ASSEMBLY) 

RI 

1--RI 

-RI-

Section VIII 
Paragraphs 8-28, 8-29 and Figure 8-1 

WARNING I 
Do not file, scrape or otherwise 
alter the shape of the beryllium 
oxide heat sinks. Inhalation of 
beryllium oxide particles may 
be harmful. 

A2 (SUB-ASSEMBLY) 

-RI-
Al (SUB-ASSEMBLY) 

-RI-

Figure 8-1. Unil System for Reference Designations 

Table 8-2. Troubleshooting 

SYMPTOM CHECKS RESULTS POSSIBLE AREA 

No spot Check fuse Fuse is blown A4Q4 
in hv Supply HV Power supply has 

possible shorts 

No spot Z-AMP Inoperative 
Adjust Z-BAL fully ccw 

Dim spot Intensity Limit set 
wrong 

Spot too short SWEEP No effect Intensity Limit 
bright BLANK input 

Blanks Z-AXIS Complementary to ground 
Output Amplifier 

Z-AXIS Input Circuit 
Z-AXIS unbalanced 

No deflection Interchange X deflects X portion of A 1, Y portion 
output cables of A2Al 
on Al 

Y deflects Y portionofAl, X portion 
of A2Al 

Neither deflects Al or A2Al 

Spot is off Remove output Spot returns Al 
screen wires from 

Al Spot does not return A2Al 

02608-2 8-3/8-4 
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A6C3 
A6C4 

A7Rl4 ---'--'·"""""" 

QI Q2 

c1=:±:1~.J--~~-:::z~I 
As:=t:!S;:;;l-.~-::====t::""l~I A6F3 

A6C6 --i-r----.. 
ce 

A6F4 
A7R39 

Q3 04 

' \. 
I/ 

1
1' c·-: ..... 

! I 

\ \ "-:: 

1300A-8-16A 

Figure 8-2. Assembly and Adjustment Location, Top View 

A2AIC3 

A2A2 

A2AI 

Z INPUT 

A3C6 A3C7 

• 

A8 

A? 

Rl5 
P/OS3 

Figure 8-3. Assembly and Adjustment Locations, Left Side View 

Section VIII 
Figures 8-2 and 8-3 
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A4Rl3 

A4 

A5TI 

A5 

A5R5 

A4RI TPI A4FI Tl 

HIGH 

--------VOLTAGE --------"""< 

l~OOA-S-15A 

Figure 8-4. Assembly and Adjustment Location, Bottom View 

A8 

Rl4 

R9 

Rll 

Rl2B 

Rl2A 

Section VIII 
Figure 8-4 

8-6 

Figure 8-4 Assembly and Adjustment 
Location, Bottom View, inside fold. 
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Section VIII 
F igure 8- 5 

}
HORIZ 
DEFL 

~--.-. PLATES 

CRT GRID 

VERT 
DEFL 

PLATES 

CRT 

I+ 17KV TO POST ACCELERATOR 
I 

~~-- ~~~~ ~101~---
Lc~o~ s_:~~J 

1300A-0- I 

Figure 8- 5. Over- all Block Diagram 
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Section VIII 
Figure 8-6 
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3 

4 

5 
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REF 
DESIG 

Cl 
C2 
C3 
C4 
C5 
C6 
C7 
CB 
C9 
ClO 

A 

GRID 
LOC 

D-3 
E-3 
D-4 
D-4 
C-2 
D-4 
D-4 
D"2 
C-3 
B-3 

B c D E 

REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID 
DESIG LOC DESIG LOC DESIG LOC DESIG LOC DESIG LOC DESIG LOC 

Cll C-4 Q3 E-2 R1 D-2 Rll E-4 R21 D-4 R31 C-4 
C12 C-4 Q4 F-2 R2 D-3 R12 E-3 R22 D-4 R32 B-3 
C13 C-4 Q5 E-4 R3 D-3 R13 E-3 R23 C-3 R33 B-3 
C14 C-~ Q6 E-4 R4 D-3 R14 E-3 R24 D-4 R34 B-3 
CRl D-2 Q7 C-3 R5 D-4 R15 D-4 R25 D-4 R35 B-3 
CR2 D-2 QB C-3 R6 E-3 R16 E-3 R26 D-3 R36 B-4 
CR3 C-2 Q9 B-2 R7 E-3 R17 F-3 R27 C-2 R37 B-4 
CR4 C-2 QlO A-2 R8 E-3 RlB F-3 R28 C-3 R38 B-2 
Ql D-3 Qll B-4 R9 E-3 R19 F-4 R29 C-3 R39 B-2 
Q2 D-3 Q12 B-4 RlO E-4 R20 E-4 R30 C-3 R40 B-3 

Figure 8-6. Impedance Converter Component Identification, Al 

Model 1300A 
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DESIG LOC 

R41 C-4 
R42 B-3 
R43 C-4 
R44 A-3 
R45 A-4 
R46 B-4 
R47 C-4 
R48 C-4 
R49 A-3 
R50 C-4 

1300A-A-19 
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+2V--

9o.5V/CM 

02608-2 

DC VOLTAGE MEASUREMENT CONDITIONS 

1. X and Y POS · to center spot 

2. X and Y GAIN •... fully cw 

3. No signal into X or Y INPUTS 

4. INTENSITY, FOCUS, ASTIGMATISM 
• · · · • · · · • · · for normal viewing 

WAVEFORM MEASUREMENT CONDITIONS 

1. X and Y POS • · to center spot 

2. X and Y GAIN .... fully cw 

3. Positive 2 µsec 1 v pulse into INPUT 

4. INTENSITY, FOCUS, ASTIGMATISM 
· • • • • · · · . · · for normal viewing 

Measurement Conditions apply to Impedance Converters and 
Deflection Amplifiers. 
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Section VIII 
Figure 8-7 

) (2) e TO I J---t-,--t-----------( A2AIR1>--------------

r> (o) 

(9) 

I 
~>(-0)--
.,.. I 

I 
I 

TO 
A2AIRl7 )--------------

REFEREN CE DESIGNATIONS 

A l 

Cl- 8 
CRl, 2 
Ql- 6 
Rl -26 

CHASSIS 

Cl 
J I 
Rl,2 
SI 

COPYRIGHT 1967 BY HEWLETT- PACKARD CO. 
1300A- X AX I S I MPED C0NV-733A 

Figure 8-7. X-Axis Impedance Converter Schematic 
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Section VIII Model 1300A 
Figures 8- 8 to 8- 10 

A B c D E F A B c D E F 

1 1 1 1 

2 2 2 2 

3 3 3 3 

4 4 4 4 

5 5 5 5 

6 6 6 6 

[ REF I GRID REF I GR ID REF l GRID RE F 1 GRID RE F I GRID REF I GR I D RE F I GRID RE F I GRID J 
DES IG LOC DES IG LOC DESIG LOC DESIG LOC DESIG LOC DES IG LOC DES IG LOC DESIG LOC 

C l C- 4 Cl8 F - 5 Q5 B- 4 RlO A- 3 R27 B- 3 R43 E - 4 R59 D- 5 R75 D- 5 
REF GRID REF GR ID DE SIG L OG DESIG LOG 

C2 B-4 Cl9 F- 5 Q6 C- 4 Rl l A- 4 R28 C- 2 R44 E - 4 R60 D- 4 R76 F - 4 
C3 B- 4 C20 F - 6 Q7 D- 5 Rl2 B- 3 R29 C- 3 R45 E - 5 R61 D- 4 R77 E- 5 
C4 B- 3 C21 F - 6 Q8 D-5 Rl3 B- 3 R30 B- 2 R46 E - 5 R62 E- 4 R78 B-5 

Cl B- 3 
Cl E-3 Rl A-2 

R2 A- 3 
Rl F - 2 

R3 A- 3 R2 F-3 

R4 C-2 R3 E-3 

R5 B- 3 
R4 D-2 

R6 C- 3 
R5 D-3 
R6 E- 3 

C5 B-3 C22 E- 2 Q9 E-5 Rl4 A- 2 R31 A- 6 R47 E-4 R63 D- 3 VR! B- 3 
C6 B-4 CR! A- 3 QlO E - 5 Rl5 A- 4 R32 A- 4 R48 F - 3 R64 D- 5 VR2 C- 3 
C7 A- 5 CR2 A-2 Qll E - 4 R16 A- 2 R33 C- 6 R49 F - 4 R65 E-2 VR3 E- 3 
ca A- 5 CR3 C- 3 Ql2 D- 4 R17 C- 6 R34 A- 6 R50 E - 3 R66 ri-2 VR4 D- 3 
C9 A- 6 CR4 B- 2 R1 C- 6 R18 C- 5 R35 A- 2 R51 E - 3 R67 D-3 XQl B-3 
C l O A- 3 CR5 F - 3 R2 C- 5 R19 B- 6 R36 C- 6 R52 F - 2 R68 E- 2 XQ2 C- 3 
Cll A- 4 CR6 F - 2 R3 B-5 R20 B- 5 R37 C - 5 R53 F-3 R69 F - 6 XQ3 B-2 
Cl2 D- 4 CR7 D-3 R4 A- 5 R21 C- 5 R38 A- 4 R54 F - 2 R70 F - 5 XQ4 C- 2 
Cl3 E - 4 CR8 E- 2 R5 B- 4 R22 C- 5 R39 D- 6 R55 D- 6 R71 E - 6 XQ5 E- 3 
C14 E- 4 Ql C- 5 R6 B-4 R23 C- 4 R40 E - 5 R56 E-5 R72 F - 6 XQ6 D-3 
Cl5 E- 3 Q2 C-5 R7 B-5 R24 B- 4 R41 E - 5 R57 E - 6 R73 F - 2 XQ7 E-2 
Cl6 E- 3 Q3 B-5 R8 B- 5 R25 C- 3 R42 F - 5 R58 E-5 R74 E- 6 XQ8 D- 2 
Cl7 E- 4 Q4 B- 5 R9 B- 4 R26 C- 4 

1300A-A-16 1300A- A-16 130 0A - A- 18A 

Figure 8-8. Horizontal Load Assembly Component Identification, A2A2 F igure 8-9. Vertical Load Component Identification, A2A3 Figure 8- 10. Deflection Amplifier Component Identification, A2A l 
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Al Component Identification on Page 8-8 

DC Voltage Measurement Conditions on Page 8-9 

Waveform Measurement Conditions on Page 8-9 

Waveforms on Page 8-9 
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Model 1300A 
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DC VOLTAGE MEASUREMENT CONDITIONS 

INTENSITY 12 o'clock 

2. Z-GAIN · fully cw 

3. Z-BAL for ze ro diffe r e nce between A3Q2 / A3Q3 emitte r s . 

4. No signal into Z-INPUT 
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1. All voltages in parenthesis are taken with SWEEP BLANK 
Input grounded. 

WAVEFORM MEASUREMENT CONDITIONS 

1. Negative 1 v , 2 µs ec pulse input. 

2. 

3. 

4. 

Z-GAIN set for 20 volt output pulse a t TPI. 

Z-BAL set for OV DC a cros s R7, Z-GAIN. 
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Figure 8-15. Z- Axis Amplifier Schematic 
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Section VIII Model 1300A 
Figures 8-1 6 and 8-17 
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Fig~.re 8-16. High Voltage Regulator Component Identification, A4 Figure 8- 17. High Voltage Rectifie r Component Identifica tion, A5 
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Model 1300A 

DC VOLTAGE MEASUREMENT CONDITIONS 

1. Model 1300A · · · · · · · · · · Set for normal viewing 

2. No INPUT to any axis 
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Section VIII Model 1300A 
Figure 8-19 and 8-20 
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Model 1300A 

1. 

02608-2 

DC VOLTAGE MEASUREMENT CONDITIONS 

Model 1300A · · · · · set for normal viewing 

NOTE 

There is no way to conveniently measure de in the 
calibrator . Use an Oscilloscope to determine if 
the Calibrator is operating properly. 
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02537-4 

CATHODE-RAY TUBE WARRANTY 

The cathode-ray tube (CRT) supplied in your Hewlett-Packard 
Oscilloscope and replacement CRT's purchased from hp are 
warranted by the Hewlett-Packard Company against electrical 
failure for a period of one year from the date of sale. Broken 
tubes and tubes with phosphor or mesh burns are not included 
under this warranty. If the CRT is broken when received, a 
claim should be made with the responsible carrier. 

Your nearest Hewlett-Packard Sales/Service Office (listed 
at rear of instrument manual) maintains a stock of replace
ment tube.: and will assist in processing the warranty claim. 

We would like to evaluate every defective CRT. This engi
neering evaluation helps us to provide a better product for 
you. Please fill out the CRT Failure Report on the reverse 
side of this sheet and return it with the defective CRT to: 

Hewlett-Packard Company 
1900 Garden of the Gods Road 
Colorado Springs, Colorado 80907 

Attention: CRT QA 

To avoid damage to the tube while in shipment, pleasefollow 
the shipping instructions below; warranty credit is not allowed 
on broken tubes. 

SHIPPING INSTRUCTIONS 

It is preferable that the defective CRT be returned in the re
placement CRT carton. If the carton or packaging material 
is not available, pack the CRT according to the instructions 
below: 

1. Carefully wrap the tube in 1/ 4 inch thick cotton 
batting or other soft padding material. 

2. Wrap the above in heavy kraft paper. 

3. Pack wrapped tube in a rigid container which is 
at least 4 inches larger than the tube in each 
dimension. 

4. Surround the tube with at least 4 inches of packed 
excelsior or similar shock absorbing material; be 
sure the packing is tight all around the tube. 

Thank you, 

CRT Department 



02537-4 

CATHODE-RAY TUBE FAILURE REPORT 

FROM: 

1. hp INSTRUMENT MODEL NO·-----------------------

2. hp INSTRUMENT SERIAL NO.----------------------

3. CRTSERIALNO. _________________________ _ 

4. Please describe the failure and, if possible, show the trouble on the ap
propriate CRT face below. 

/ 

5. Is the CRT within warranty? Yes ---.-- No ___ _ 

hp Sales/Service Office 
~---~~~~~ 

6. Repair Order No. 

I 
I 

~: -· ,_:ii 
I 

CP 
r.:i' 
E-<: 
E-< I 
O' o: 
t.:i: z1 
O' ...:i: 
<• ' E-< I 
:::>' u: 

b~ ELECTRONIC INSTRUMENTATION SALES AND SERVICE 
" CENTRAL AND SOUTH AMERICA, UNITED STATES, CANADA 

CENTRAL AND SOUTH AMERICA 
ARGENTINA 
Hewlett-Packard Argentina 
S.A.C.e.L 
Lavalle 1171 - 3° 
Buenos Aires 

Lutz, Ferrando y Cia. S. A. 
Florida 240 (R.5) 
Buenos Aires 
Tel: 46-7241, 46-1635 
Cable: OPTICA Buenos Aires 

BRAZIL 
Hewlett-Packard Do Brasil 
l.e.C. ltda. 
Rua Cel. Oscar Porto, 691 
Sao Paulo 8, SP 
Tel: 71-1503 
Cable: HEWPAK Sao Paulo 

Hewlett-Packard Do Brasil 
! .e.C. ltd a. 
Avenida Franklin Roosevelt 84· 
grupo 203 
Rio de Janeiro, ZC·39, GB 
Tel: 32·9733 
Cable; HEWPAK Rio de Janeiro 

CHILE 
Hector Calcagni P. 
Casilla 13942 
Estado 215 • Oficina 1016 
Santiago 
Tel: 31.-890, 490-505 

COLOMBIA 
1nstrumentacion 
Henrik A. Langebaek & Cia. Ltda. 
Carrera 7 # 48-59 
Apartado Mreo 6287 
Bogota, 1. O.E. 
Tel: 45-78-06, 45-55-46 
Cable: AARIS Bogota 

COSTA RICA 
Uc. Alfredo Gallegos Gurdian 
Apartado 3243 
san Jose 
Tel: 21-86-13 
Cable: GALGUR San Jose 

ECUADOR 
laboratorios de Radio·lngenieria 
Calle Guayaquil 1246 
Post Office Box 3199 
Quito 
Tel: 12496 
Cable: HORVATH Quito 

UNITED STATES 
ALABAMA 
P.O. Box 4207 
2003 8yrd Spring Road S.W. 
Huntsville 35802 
Tel: (205) 881·4591 
TWX: 810-726·2204 

ARIZONA 
3009 North Scottsdale Road 
Scottsdale 85251 
Tel: (602) 945-7601 
TWX: 910-950·1282 

5737 East Broadway 
Tuscon 85716 
Te!: (602) 298-2313 
TWX: 910·952·1162 

CALIFORNIA 
3939 Lankershim Bolilevard 
North Hollywood 91604 
Tel: (213) 877·1282 
TWX: 910·499·2170 

1101 Embarcadero Road 
Palo Alto 94303 
Tel: (415) 327·6500 
TWX, 910-373-1280 

2591 Carlsbad Avenue 
Sacramento 95821 
Tel: (916) 482-1463 
TWX: 910-367-2092 

1055 Shafter Street 
San Diego 92106 
Tel: (714) 223·8103 
TWX: 910-335-2000 

COLORADO 
7965 East Prentice 
Englewood 80110 
Teb (303) 771-3455 
TWX: 910·935-0705 

CONNECTICUT 
508 Tolland Street 
East Hartford 06108 
Teb (2031 289-9394 
rwx, 710-425-3416 

111 East Avenue 
Norwalk 06851 
Teb (203) 853-1251 
TWX: 710-468·3750 

CANADA 
ALBERTA 
Hewlett·Packard {Canada) ltd. 
11745 Jasper Avenue 
Edmonton 
Tel• (403) 482-5561 
rwx, 610·831-2431 

DELAWARE 
3941 Kennett Pike 
Wilmina:ttrn 19807 
Tel: (302) 555·6161 
TWX: 510-666-2214 

FLORIDA 
P.O. Box 545 
Suite 106 
9999 N.E. 2nd Avenue 
Miami Shores 33153 
Tel, (3051 758-3626 
TWX: 810-848-7262 

P.O. Box 20007 
Herndon Station 32814 
621 Commonwealth Avenue 
Orlando 
Tel, (305) 841-3970 
TWX: 810-850·0113 

P.O. Box 8128 
Madeira Beach 33708 
410 15oth Avenue 
St. Petersburg 
Tel, (813) 391-0211 
TWX: 810-863·0366 

GEORGIA 
P.O. Box 28234 
2340 Interstate Parkway 
Atlanta 30328 
Tel, (404) 436-6181 
TWX, 810-766-4890 

ILLINOIS 
5500 Howard Street 
Skokie 60076 
Tel. (312) 677·0400 
TWX: 910-223-3613 

IN DIANA 
4002 Meadows Drive 
Indianapolis 46205 
Teb (317) 546-4891 
TWX; 810·341·3263 

LOUISIANA 
P.O. Box 856 
1942 Williams Boulevard 
Kenner 70062 
Tel, (504) 721-6201 
TWX, 810-955-5524 

BRITISH COLUMBIA 
Hewlett-Packard (Canada) Ltd. 
304·1037 West Broadway 
Vancouver 9 
Tel, (604) 731-5301 
Twx, 610-922-5059 

EL SALVADOR 
Electr6nica 
Apartado Postal 1589 
27 Avenida Norte 1133 
San Salvador 
Tel: 25 74 50 
Cable: ELECTRONICA San Salvador 

GUATEMALA 
Olander Associates Latin America 
Apartado 1226 
7a. Calle, 0·22, Zona 1 
Guatemala City 
Tel: 22812 
Cable: OLALA Guatemala City 

MEXICO 
Hewlett-Packard Mexicana, S.A. 
de C.V. 
Apartado Postal 12·832 
Eugenia 408, Dept. 1 
Mexico 12, D.F. 
Tel: 43-03-79, 36-08-78 

NICARAGUA 
Roberto Teran G. 
Apartado Postal 689 
Edificio Ter.'.in 
Managua 
Te!: 3451, 3452 
Cable: ROTERAN Managua 

MARYLAND 
6707 Whitestone Road 
Baltimore 21207 
Tel: (301) 944·5400 
TWX: 710-862·0850 

P.O. Box 727 
Twinbrook Station 20851 
12303 Twinbrook Parkway 
Rockville 
TeL (301) 427-7560 
TWX! 710-828-9684 

MASSACHUSETTS 
32 Hartwell Road 
Lexington 02173 
Tel: (617) 861-8960 
TWX: 710-332·0382 

MICHIGAN 
24315 Northwestern Highway 
Southf!eld 48075 
Tel: (313) 353-9100 
Twx, 810-232-1532 

MINNESOTA 
2459 University Avenue 
St. Paul 55114 
Teb (6121 645-9461 
TWX: 910-563-3734 

MISSOURI 
9208 Wyoming Place 
Kansas City 64114 
Teb (816) 333-2445 
TWX: 910-771-2087 

2812 South Brentwood Blvd. 
St. Louis 63144 
Tel: (314) 644-0220 
TWX: 910·760-1670 

NEW JERSEY 
W. 120 Century Road 
Paramus 07652 
Tel: (201) 265-5000 
Twx, 110-990·4951 

NEW MEXICO 
P.O. BoK 8366 
Station C 
6501 Lomas Boulevard N.E. 
Albuquerque 87108 
Teb (505) 255-5586 
TWX: 910·989·1665 

NDVA SCOTIA 
Hewlett-Packard (Canada) Ltd. 
7001 Mumford Road 
Suite 356 
Halifax 
Tel: (902) 455-0511 
TWX: 610·271·4482 

PANAMA 
Electronica Balboa, S.A. 
P.O. Box 4929 
Ave. Manuel Espinosa No. 13-50 
Bldg. Alina 
Panama City 
Tel: 30833 
Cable: ELE(;TRON Panama City 

PERU 
Fernando E2eta B. 
Avenida Petit Thouars 4719 
Miraflores 
Casilla 3061 
Lima 
Tel: 50346 
Cable: FEPERU Lima 

PUERTO RICO 
San Juan Electronics, Inc. 
P.O. Box 5167 
Ponce de Le()n 154 
Pda. 3-Pta. de Tierra 
San Juan, P.R. 00906 
Tel: (174) 725-3342 
Cable: SATRONICS San Juan 

156 Wyatt Drive 
las Cruces 88001 
Tel, (505) 526-2485 
TWX: 910·983·0550 

NEW YORK 
1702 Central Avenue 
Albany 12205 
Te!: (518) 869-8462 
TWX: 710-441-8270 

1219 Campville Road 
Endicott 13754 
Teb (607) 754-0050 
TWX: 510-252-0890 

82 Washington Street 
Poughkeepsie 12601 
Te!: {914) 454-7330 
TWX: 510-248-0012 

39 Saginaw Drive 
Rochester 14623 
Teb (716) 473-9500 
TWX: 510-253-5981 

1025 Northern Boulevard 
Roslyn, Long Island 11576 
Tel: (516) 869-8400 
TWX: 510-223-0811 

5858 East Molloy Road 
Syracuse 13211 
Tel, (315) 454-2486 
Twx, no-541-0482 

NORTH CAROLINA 
P.O. Box 5188 
1923 North Main Street 
High Point 27262 
Te!: {919) 882-6873 
TWX: 510·926-1516 

OHIO 
5579 Pearl Road 
Cleveland 44129 
Tel: (216) 884-9209 
rwx, 810-421-8500 

3460 South Dixie Drive 
Dayton 45439 
Tel, (513) 298-0351 
TWX: 810-459-1925 

OKLAHOMA 
2919 United Founders Boulevard 
Oklahoma City 73112 
Tel: (405) 848-2801 
Twx, 910-830-6862 

ONTARIO 
Hewlett-Packard (Canada} ltd. 
880 Lady Ellen Place 
Ottawa 3 
Tel, (613) 722-4223 
TWX: 610·562·1952 

Hewlett-Packard (Canada) Lttl. 
1415 Lawrence Avenue Wes~ 
Toronto 
Tel' (416) 249-9196 
TWX: 610-492-2382 

URUGUAY 
Pablo Ferrando S.A. 
Comerciat e Industrial 
Avenida Italia 2877 
Casilla de Correo 370 
Montevideo 
Tel: 40-3102 
Cable: RAO!UM Montevideo 

VENEZUELA 
Hewlett-Packard De Venezuela C.A. 
Edificio Aris.in-Of. 4 
Avda. Francisco de Miranda 
Chacaito 
Caracas 
Tel: 71.88.05 
Cable: HEWPACK Caracas 
Mailing Address: Apartado del 
Este 10934 Caracas 

FOR AREAS NOT LISTED, 
CONTACT: 
Hewlett-Packard Inter-Americas 
1501 Page Mill Road 
Palo Alto, California 94304 
Tel, (415) 326-7000 
TWX: 910-373-1257 
Telex: 034-8461 
Cable: HEWPACK Palo Alto 

OREGON 
Westhills Mal!, Suite 158 
4475 S.W. Scho!ls Ferr)' Road 
Portland 97225 
Tel: (503) 292-9171 
TWX: 910-454-6103 

PENNSYLVANIA 
2500 Moss Side Boulevard 
Monroeville 15146 
Tel: (412) 271-0724 
TWX: 710-797·3650 

144 Elizabeth Street 
West Conshohocken 19428 
Tel, (215) 248-1600, 828-6200 
TWX: 510·660·8715 

TEXAS 
P.O. Box 7166 
3605 Inwood Road 
Dallas 75209 
Tel: (214) 357·1881 
TWX: 910·861-4081 

P.O. Box 22813 
4242 Richmond Avenue 
Houston 77027 
Tel! (713) 657·2407 
TWX: 910-881·2645 

GOVERNMENT CONTRACT OFFICE 
225 Billy Mitchell Road 
San Antonio 78226 
Tel: (512) 434-4171 
TWX: 910-871-1170 

UTAH 
2890 South Main Street 
Sal1 lake City 84115 
Te!: (801) 486-8165 
TWX: 910·925-5681 

VIRGINIA 
P.O. Box 6514 
2111 Spencer Road 
Richmond 23230 
Tel: (703} 282·5451 
TWX! 710-956·0157 

WASHINGTON 
433-108th N.E. 
Bellevue 98004 
Tel: (206) 454-3971 
TWX: 910-443·2303 

FOR u.s_ AREAS NDT LISTED: 
Contact the regional office nearest you: 
Atlanta, Georgia ... North Hollywood, Cali
fornia ... Paramus, New Jersey. . Skokie, 
Illinois. Their complete addresses are 
listed above. 

QUEBEC 
Hewlett-Packard (Canada) Ltd. 
275 Hymus Boulevard 
Pointe Claire 
Te!: (514) 697-4232 
TWX: 610-422-3022 
Telex: 01-20607 

FOR CANADIAN AREAS NOT LISTED< 
Contact Hewlett-Packard (Canada) Ltd. in 
Pointe Claire, at the complete address 
listed above. 

j ELECTRONIC INSTRUMENTATION SALES AND SERVICE 
EUROPE, AFRICA, ASIA, AUSTRALIA 

EUROPE 
AUSTRIA 
Unllabor GmbH 
Wlssenschaftllche lnstrumente 
Rummelhardtgasse 6/3 
P.O. Box 33 
Vienna IX/71 
Tel: 426 181 
Cable: lABORINSTRUMENT Vienna 

BELGIUM 
Hewlett-Packard Benelux S.A. 
348 Boulevard du Souverain 
Brussels 16 
Tel: 72 22 40 
Cable) PALOBEN Brussels 
Telex: 23 494 

DENMARK 
Hewlett-Packard A/S 
Lans:ebjerg 6 
2850 Naerum 
Tel: 01 80 40 40 
Cable: HEWPACK AS 
Telex: 66 40 

FINLAND 
Hewlett-Packard Oy 
Gyldenlntle 3 
Helsinki 20 
Teh 67 35 38 
Telex: 12-1563 

FRANCE 
Hewlett-Packard France 
150 Boulevard Mass6na 
75 Paris 13e 
Tel, 707 97 19 
Cable: HEWPACK Paris 
Telex: 25048 

Hewlett-Packard France 
4, qual dis Etrolts 
69 Lyon Ge 
Tel) 52 35 66 
Telex: 31617 

GERMANY 
Hewlett-Packard Vertriebs-GmbH 
lietzenburger Strasse 30 
1 Berlin W.30 
Tel: 24 86 36 

Hewlett-Packard Vertrlebs-GmbH 
Herrenberger Strasse 110 
703 BOblingen, Wi.irttemberg 
Tel: 07031-6971 
Cable: HEPAG BOblingen 
Telex: 72 65 739 

Hewlett-Packard Vertriebs-GmbH 
Achenbachstrasse 15 
4 DUsseldorf 1 
Tel: 68 52 58/59 
Telex: 85 86 533 

Hewlett-Packard Vertriebs-GmbH 
Kurhessenstrasse 95 
6 Frankfurt 50 
Tel: 52 00 36 
Cable: HEWPACKSA Frankfurt 
Telex: 41 32 49 

Hewlett-Packard Vertriebs-GmbH 
Seim Strohhause 26 
2 Hamburg 1 
Teh 24 05 51152 
Cable: HEWPACKSA Hamburg 
Telex: 21 53 32 

Hewlett-Packard Vertriebs·GmbH 
Reginfriedstrasse 13 
8 Munich 9 
Teb 69 51 21/22 
Cable: HEWPACKSA Munich 
Telex: 52 49 85 

AFRICA, ASIA, AUSTRALIA 
AUSTRALIA 
Hewlett-Packard Australia Pty. ltd. 
22·26 Weir Street 
Glen Iris 3146 
Victoria 
Tel: 20 1371 {4 lines) 
Cable: HEWPARD Melbourne 

Hewlett-Packard Australia Pty. ltd. 
61 Alexander Street 
Crows Nllt 2065 
New South Wales 
Tel, 43.7866 
Cable: HEWPARD Sydney 

Hewlett-Packard Australia Pty. Ltd. 
97 Churchlll Road 
Prospect 5082 
South Australia 
Tel' 65.2366 
Cable: HEWPACK Adelaide 

CEYLON 
United Electricals Ltd. 
P.O. Box 681 
Yahala Bulldlng 
Staples Street 
Colombo 2 
Tel: S496 
Cable: HOTPOINT Colombo 

ETHIOPIA 
African Salespower & Agency 
Private ltd., Co. 
P.O. Box 718 
58/59 Cunnlnaham Street 
Addis Abllra 
Tel: 12285 
Cable: ASACO Addisababa 

HONG KONG 
Schmidt & Co. (Hong Kong) ltd. 
P.O. Box 291 
1511, Prince's Building 
15th Floor 
10, Chater Road 
H1n1 Kon1 
Tel, 240168, 232735 
Cable: SCHMIDTCO Hong Kong 

INDIA 
The Scientific Instrument Co., ld. 
6, Tej Bahadur Sapru Road 
Allahabad 1 
Tel: 2451 
Cable: SICO Allahabad 

The Scientific Instrument Co., ld. 
240, Or. Dadabhai Naoroji Road 
Bombar 1 
Te!: 26-2642 
Cable: SICO Bombay 

The Scientific Instrument Co., Ld. 
11, Esplanade East 
Calcutta 1 
Tel: 23·4129 
Cable: SICO Catcutta 

The Scientific Instrument Co., Ld. 
30, Mount Road 
Madras 2 
Tel: 86339 
Cable: SICO Madras 

The Scientific Instrument Co., Ld. 
B· 7, Ajmeri Gate Extn. 
New Delhi 1 
Teh 27-1053 
Cable: SICO New Delhi 

IRAN 
Telecom, Ltd. 
P.O. Box 1812 
240 Kh. Saba Shomali 
Teheran 
Tel: 48111, 43850 
Cable: BASCOM Teheran 

ISRAEL 
Electronics & Engineering 
Division of Motorola Israel ltd. 
16, Kremenetski Street 
Tel·AYiV 
Tel: 35021 (four lines) 
Cable: BASTEL Tel-Aviv 

GREECE 
Kostas Karayannis 
18, Ermou Street 
Athens 126 
Tel: 230 301 
Cable: RAKAR Athens 

IRELAND 
Hewlett-Packard Ltd. 
224 Bath Road 
Slough, Bucks, England 
Tel: Slough 28406·9, 29468-9 
Cable: HEWPIE Slough 
Telex: 84413 

ITALY 
Hewlett-Packard ltatiana S.p.A. 
Viale lunigiana 45 
20125 Milan 
Tel: 69 15 84 
Cable: HEWPACKIT Milan 
Telex: 32046 

Hewlett·Packard ltaliana S.p.A. 
Palazzo Italia 
Piazza Marconi 25 
00144 Rome-Eur 
Tel: 591 25 44 
Cable: HEWPACKIT Rome 

NETHERLANDS 
Hewlett·Packard Benelux N.V. 
De Boelelaan 1043 
Amsterdam, Z.2 
Tel: 42 77 77 
Cable: PALOBEN Amsterdam 
Telex: 13 216 

JAPAN 
Yokogawa-Hewlett-Packard ltd. 
Nisei lbaragi Bldg. 
2·2·8, Kasuga 
lbaragi·shi 
Osaka 
Tel: 0726·23·1641 

Yokogawa-Hewlett·Packard ltd. 
Ito Building 
No. 59, Kotori-cho 
Nakamura-ku, Nagoya City 
Tel: 551·0215 

Yokogawa-Hewlett-Packard ltd. 
Ohashi Building 
No. 59, 1-chome, Yoyogi 
Stlltluya.ku, tokyc 
Tel: 370·2281 
Telex: YHPMARKET TOK 23·724 

KENYA 
R. J. Tilbury ltd. 
P.O. Box 2754 
Suite 517·518 
Hotel Ambassadeur 
Nalrubl 
Teh 25670, 26803, 68206, 5~196 
Cable: ARJAYTEE Nairobi 

KOREA 
American Trading Co., Korea, Ltd. 
Seoul P.O. Box 1103 
112-35 Sokong-Dong 
Jung-ku, Seoul 
Tel: 3,7049, 3,7613 
Cable: AMTRACO Seoul 

LEBANON 
Constantin E. Macridis 
Clemenceau Street 
Clemenceau Center 
Beirut 
Tel: 220846 
Cable: ELECTRONUCLEAR Beirut 

NORWAY 
Hewlett-Packard Norge A/S 
Nesvelen 13 
Haslum 
Tel: 53 83 60 
Cable: HEWPACK Oslo 
Telex: 6621 

PORTUGAL 
Telectra 
Rua Rodrigo da Fonseca 103 
P.O. Box 2531 
Lisbon 1 
Tel: 68 60 72 
Cable: TELECTRA Lisbon 
Telex: 1598 

SPAIN 
Ataio lngenieros 
Enrique Larreta 12 
Madrid, 16 
Tel: 235 43 44 
Cable: TELEATAIO Madrid 
Telex: 2 72 49 

Ataio lngenieros 
Urge!, 259 
Barcelona, 11 
Tel: 230 69 88 

SWECEN 
HP Instrument AB 
Svetsarviigen 7 
Fack 
So Ina 
Tei, (OB) 98 12 50 
Cable: MEASUREMENTS Stockholm 
Telex: 10 721 

HP Instrument AB 
Hagakersgatan 7 
Millndal 
Tel: 031 27 68 00 

MALAYSIA 
Mecomb Malaysia Ltd. 
2 LGrong 13-GA 
Section 13 
Petaling Jaya, 5elangor 
Cable: MECOMB Kuala Lumpur 

NEW ZEALAND 
Hewlett-Packard (N.Z.) Ltd. 
32-34 Kent Terrace 
P.O. BCK 9443 
Wellinaten, N.Z. 
Tel: 56-409 
Cable: HEWPACK Wellington 

PAKISTAN (EAST) 
Mushko & Company, ltd. 
31, jinnafl Annu£-
Dacca 
Tel: 80058 
Cable: NEWDEAL Dacca 

PAKISTAN (WEST) 
Mushko & Company, ltd. 
Oosma n Chambers 
Victoria Road 
Karachi 3 
Tel, 51027, 52927 
Cable: COOPERATOR Karachi 

SINGAPORE 
MechaAical & Combustion 

Engineering Company ltd. 
9, Jalan Kilang 
Singapore 3 
Tel: 642361·3 
Cable: MECOMB Singapore 

SOUTH AFRICA 
F. H. F;anter & Co. (Pty.), Ltd. 
Hill House 
43 Somerset Road 
Cape Town 
Tel, 2-9711 
Cable: AUTOPHONE Cape Town 
Telex: 7038CT 

SWITZERLAND 
HEWPAK AG 
Zi.ircherstrasse 20 
8952 Schlieren Zurich 
Tel: (051) 98 18 21 
Cable: HEWPACKAG Zurich 
Telex: 53933 

HEWPAK A.G. 
54 Route des Acacias 
1211 Geneva 24 
Tel: 43 79 29 
Telex: 2 24 86 

TURKEY 
Telekom Engineering Bureai.; 
P.O. BoK 376 Galata 
Istanbul 
Tel: 49 40 40 
Cable: TELEMATION Istanbul 

UNITED KINGDOM 
Hewlett-Packard Ltd. 
224 Bath Road 
Slough, Bucks 
Tel: Slough 28406·9, 29486-9 
Cable: HEWPIE Slough 
Telex: 84413 

YUGOSLAVIA 
Belram S.A. 
83 Avenue des Mimosas 
Brussels 15, Belgium 
Te" 34 33 32 
Cable: BELRAMEL Brussels 
Telex: 21790 

FOR AREAS NOT LISTED, 
CONTACT: 
Hewlett-Packard S.A. 
54 Route des Acacias 
1211 Geneva, Switzerland 
Tel: (022) 42 81 50 
Telex: 2.24.86 
Cable: HEWPACKSA Geneva 

F. H. Flanter & Co. (Pty.), Ltd. 
607, Pharmacy House 
80 Jorissen Street 
Braamfontein, Johannesburg 
Teh 724-4172 
Telex: 0026 JHB 

TAIWAN 
Hwa Sheng Electronic Co., ltd. 
P.O. Box 1558 
21 Nanking West Road 
Taipei 
Tel: 46076, 45936, 48661 
Cable: VICTRON IX Taipei 

THAILAND 
The International Engineering 
Co.., tt-.S. 
P.O. Box 39 
614 Sukhumvit Road 
Bangkok 
Tel: 910722 (7 lines) 
Cable: GYSOM Bangkok 

VIETNAM 
Landis Brothers & Company, Inc. 
P.O. Box: H-3 
216, Hien-Vuong 
Sa icon 
Tel: 20.805 
Cable: LANBROCOMP Saigon 

ZAMBIA 
R. J. Tilbury {Zambia) ltd. 
P.O_ Box 2792 
Lusaka 
Zambia, Central Africa 

FDR AREAS NOT LISTED, 
CONTACT: 
Hewlett-Packard Export Marketing 
1501 Page Mill Road 
Palo Alto, California 94304 
Tel, (415) 326-7000 
rwx, 910-313-1267 
Telex: 034-8461 
Cable: HEWPACK Palo Alto 
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MODIFICATIONS 

SPECIFICATION H42-1300/0ption 14 

X-Y DISPLAY 

Specificatiori H42-1300A/Option 14 is the same as a standard 
HP Model 1300A modified as follows: 

•. 

1. · Option 1.4 consists of' a CRT with P31 phosphor and 
no internal graticule. 

2. The X-Axis amplifie.r is· modified to reverse polarity 
_and change bl?-nking· level to zero volt;,s. A positive 
2 ·v_olt input will provide full unblanking. To make 
this change, the collector lead of A3Q2 is relocated 
and goes to -lOOV through A3Rl6. The collector lead 
of A3Q3 is relocated to go to -14.9V through A3Rll. 
Schematic diagram chat1ges should be made following 
Figure 1 attached. 

3. GAIN vernier control on· the r·ear panel Z-Axis. is set 
at a sensitivity level of 2 volts. When front panel 
INTENSITY control.is set at maximum ccw, a +2v· input 
will give full intensity and no signal ·input will give 
full blanking. 

4. X and Y axis polarity are also inverted by. reversing 
connections on the X-Axis Deflect:i.on Amplifier and on 
the Y-Axis Deflection Amplifier. (Refer to Figure 8-10, 
Page 8-10 of the Operating and Service HanL1al.) The 
blue wire (6) at R55 and the yellow wire (4) at R39 are 
reversed on this board to reverse polarity of the X-AxisJ 
The white wire (9) at Rl7 and the red wire (2) at Rl 
are reversed on the same board to reverse p6la.rity of 
the Y-Axis. 

In all other respects Specification H42-1300A/Option 14 is 
identical to HP Model 1300A and the Operating and Service 
Manual for the standard instrument applies to this special 
instrument. 

~] 
g~ Encl: .. 
>LI 1300A Manual 
! sbm/9-68 
Iii> ----- .·- . 
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