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SECTION |

GENERAL INFORMATION

t-1. INTRODUCTION.

-2, This manual contains operating and service instruce
tions for the Hewlett-Packard 70158 X-Y Recorder and is
arranged in eight sections as follows: General nformation,
Installation, Operation, Performance Tests, Adjustments,
Replaceable Parts, Manual Changes, and Service. If further
information is required, contact the nearest Hewlett-
Packard Sales and Service Office. A list of these offices is
located at the rear of this manual.

1-3. DESCRIPTION.

1-4. The Hewlett-Packard Model 7015B X-Y Recorder
(Figure 1-1) is a one-pen, ISO A4, 8-1/2 X 11 inch instru-
ment designed to plot Cartesian cocrdinate graphs from de
electrical sources. This instrument completely fulfills the
needs of the user seeking reliability, dependability, and
versatility. The Model 701 5B has a control panel contains
ing lighted power ON/OFF switch, pushbutton range
switches (three spans of .01 V/in., .1 V/in., 1.0 V/in., or 3
mV/em, 50 mV/em, 500 mV/em), chart hold, serve on, and
pen record lift pushbutton switches, as well as vernier and
zerg controfs. An X-axis timebase is standard with sweep
speeds of 0.5, 1, 5, 10, 50 and 100 seconds per inch (.1, .5,
1,5,10, and 50 seconds per cm). The 7015B is equipped
with an active input filter in each axis. This filter provides
an additional 50 dB normal mode attenuation at 60 Hz and
47 dB attenuation at 50 Hz. The 7015B has approximately
20 dB inherent normal mode attenuation at 60 Hz with the
active filter switched out,

1.5. Sweep calibration, and X and Y calibration potentiom-

eters can be adjusted from the front control panel. Sfand-
ard equipment includes electrostatic paper holddown, rear
connector, and a universal pen holder which will hold most
standard fiber tipped pens. Options for the unit include
metric calibration (spans of § mV/em, 50 mV/em, and 500
mV/em) (Option 001), carrying case (Option 004), and -
rack mounting brackets (Option 908).

1-6. SAFETY CONSIDERATIONS.

1-7. This Safety Class [ instrument (provided with a protec-

tive earth terminal) has been designed and tested according
to internatjonal safety standards.

WARNING

i

Before switching on this instrument, the
protective earth terminals of this instru-
ment must be connected to the protec:
tive conductor of the ac line power cord.
The ac line plug shall only be inserted in
an outlet provided with a protective earth
contact. The protective action must not
be negated by use of an extension cord
(power cable) without a protective con-
ductor {grounding).

WARNING

i

Use only Tuses with the required rated
current and of the specified type (normal
blow, time delay, etc.) for replacement.
The use of repaired fuses and the short-
circuiting of fuse holders must be avoided.

WARNING

i

Any interruption of the protective
{grounding) conductor (inside or outside
the instrument) or disconnecting the
protective earth terminal is likely to make
this instrument dangerous. Intentional
interruption is prohibited.

WARNING

i

Any adjustment, maintenance, and repair
of the opened instrument under voltage
should be avoided as much as possible
and, when necessary should be carsied
out only by a skilled person who is aware
of the hazard involved.

1-8. INSTRUMENTS COVERED BY MANUAL.

1-9. This instrument has a two-part serial number. The
first four digits and the letter comprise the serial number
prefix. The last five digits form the sequential suffix that is
unique to each instrument, The confents of this manual
apply directly to instruments having the same serial number

1-1
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prefix(es) as listed under SERIAL NUMBERS on the title
page.

1-10. An instrument manufactured after the printing of this
manuzl may have a serial number prefix that is not listed on
the title page. This uniisted serial number prefix indicates
the instrument is different from those described in this
manual. The manual for this newer instrument is accompa-
nied by a yellow Manual Change supplement. This suppie-
ment contains “change information” that explains how to
adapt the manual to the newer instrument.

1-11. In addition to change information, the supplemerit
may contain information for correcting errors in the man-
ual. To keep this manual as current and accurate &s possi-
bie, Hewlett-Packard recommends that you periodically
request the newest Manual Change supplement. The supple-
ment for this manual is identified with the manual print
date and part number, both of which appear on the manual
title page. Complimentary copies of the supplement are
available from Hewlett-Packard. For information concern-
ing a serial numbet prefix that is not listed on the title page
or in the Manuat Change supplement, contact your nearest
Hewlett-Packard office.

1-12. SPECIFICATIONS.

1-13. Table 1-1 lists the specifications for the Model 7015B.
1-14. OPTIONS.

1-15. Optional features available for the Model TO15B are
specified in the following paragraphs and describe features
that may be built into or combined with the Model 70158B.
1-16. METRIC CALIBRATION — OPTION 001.

1-17. A metrically calibrated vérsion of the instrument
with X and Y input spans of 5 mV/em, 50 mV/em and

Model 701 5B

500 mV/mc and metric Time Base is provided. (May be .
field installed; order Kit HP Part No. 07015-60013). s

1.18. CARRYING CASE — OPTION 004,

1-19. This case (HP Part No., §7010-60039} is used to trans-
port the unit from one area to another. The size and weight
of the instrument facititate portability of the unit. The
70138 is not meant to be shipped in the carrying case.

{May be ordered at any time.) See Figure 1-4.

1-20. RACK MOUNTING — OPTION 908.

1-21. Rack mounting enables the user to mount the Model
7015B in a standard 19-inch rack configuration. (May be

field installed; order Kit HP Part No. 07010-60008.) See
Figure 1-5.

1-22. EXTRA MANUAL — OPTION %10.
1.33. Provides an extra Operating and Service Manual.
1.24, AGCESSORIES SUPPLIED.

1.25. Accessories supplied with the recorder are listed in
Table 1-2.

1-26. SUPPLIES/ACCESSORIES AVAILABLE.

1-27. For supplies and accessories available refer to Record-
er Consumables Catalog HP Part No. 5952-2834.

1-28. TEST EQUIPMENT REQUIRED.

120 ‘Table 1-3 lists the test equipment required to main-
tain the Mode! 7T015B.

Table 1-i. Specifications, Model 7015B

PERFORMANCE SPECIFICATIONS

Input ranges:

overiapping all ranges.
Type of input:  Floating.
Input resistance: 1M ohm constant.

Normal Mode Rejection:

Three ranges — .01 Vin., .1 V/in., L V/in. (5 mV/cm, 50 mV/em, 500 mV/cm). Vernier adjustment

Greater than 50dB at 50 and 60 Hz. (40dB per decade roll-off above 60 Hz.)

100 aB de and ac from +10°C to +40°C, 0 to 80% R.H. Degrades 20 dB/decade step in
attenuator (both ac and dc).

Common meode rejection:

Common mode voliage: 40 Vdc and peak ac maximum.

Connection:

Front panel binding posts or standard rear connector,
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Table 1-1. Specifications, Model 7015B {Continued)

PERFCRMANCE SPECIFICATIONS (Continued)

Accuracy: +0.3% of full scale on .01 V/in range {includes linearity and resetability) plus +0.20% of deflection when
on other ranges. Temperature coefficient +0.02%/°C.

Resetability: .2% of fult scale.

Overshoot: 2% full scale maximum.

Stewing speed: 20 in.fsec (50 cm/sec) minimum.
Frequency Response: See Figure 1-2.

Zero control:
Control ranges — pen may be positioned at any location on chart using 10 T pot +1 full scale zero suppression.

Resolution — pen positioned within +0.005 in. of any point on chart.,
Environmental conditions: 0°C to +35°C, 0 to 95% R.H at 40°C
GENERAL SPECIFICATIONS
Front panel controls: Line ONJOEF, chart hold, servo standby, pen lift, range switches, vernier, zero, and timebase.

Timebase:
Sweep rates — six from 0.5 sec/in. ta 100 sec/in. (0.1 secfem to 50 sec/cm).
Accuracy — 1.5% at 25°C.
Temperature coefficient — £0.1% of full scale per °C over a range of 10°C t0 40°C.
Controls — Start, reset, actuated from the front panel, remote contact closure or TTL control.

Writing system: Disposable pens and a universal pen holder designed for most fiber tipped pens.
Platen size:  Holds &1/2 X 11 inch or ISO A4 chart paper.
Writing area: 18 X 25 em (7 X 101in.)

Dimensions: 10-15/52 X 17-3/16 X 5-5/16 (266 mm X 437 mm X 145 mm). May be mounted in 19 inch or iSO
size equipment rack (see Figure 1-3) :

Power: Switch selectable for 100, 120; 220 or 240 Vac +5 ~10%, 47.5 — 440 Hz, 70 VA maximum. .

Weight:  Net 16 pounds (7.2 Kg); shipping 22 pounds (10 Kg).

1-3
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Figure 14. Model 7015B Carrying Case

Table 1-2. Accessories Supplied

Figure' 1-3. Model 7015B with Rack Mounts {Option 908)

1.

(5]

Accessory Kit, Part No. 07015-60321

QTY

1
I
)
2

1
1

DESCRIPTION

Disposabie Pen, Red (Package of 5)
Disposable Pen, Blue (Package of 5)
Can Slidewire Cleaner

Rear Connectors

Universal Pen Holder Assembly
“Your X-Y Recorder” Manpai

Operating and Service Manual

Graph Paper, 7 x 10 in., 10 sheets (heavy)

180 % 250 mm, 10 sheets (OPTION 001)

Graph Paper, 7 x 10 in., 10 sheets (light)

180 x 250 mm, 10 sheets (OPTION 001)

Power Cord

Past Cover

PART NUMBER

S081-1190
5081-1191
5080-3605
1251-2500
12512799
07010-60G34
5955-1233

07015-90002

9270-1006
9270-1023

9270-1607
G9270-1027

8120-1378

4040-0681

1-5
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Table 1-3. Recommended Test Equipment

Model 7015B

10.

HP 34658 or 970A Digital Voltmeter Multimeter or equivalent.

HP 62028 Power Supply.

HP 3310A Function Generator.

HP 740B Voltage Standard.

HP Model 226A Time Mark Generator.

HP 181A Oscilloscope.

Rausch & Lomb 81.34-15 Optical Comparator.

1k ohm Resistor (two required).
1M ohm Resistor.

Assorted Cables.

1-6
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SECTION 1l

INSTALLATION

2-1. INTRODUCTION.

2-2. This section provides installation instructions for the
Model 7015B X-Y Recorder. This section also includes in-
formation about initial inspection and damage claims, prep-
aration for using the X-Y Recorder and packaging, storage,
and shipment.

2-3. RECEIVING INSPECTION.

2-4. Inspect the shipping container for damage. If the
shipping container or cushioning material is damaged it
should be kept until the contents of the shipment have
been checked for completeness and the instrument has
been checked mechanically and electrically. If the contents
are incomplete, if there is mechanical damage or defect, or
if the instrument does not pass the electrical performance
test, notify the nearest Hewlett-Packard office. Keep the
shipping materials for carrier’s inspection. The BP office
will arrange for repair or replacement without waiting for
claim settlement.

2.5, RECORDER INSTALLATION.

2-6. The Modei 70158 reguires no installation. Rack
mounted models (Option 908} are designed for installation
in a standard 19-inch cabinet. Four screws (two in each
side) are used for easy installation of Option 908, See
Figure 2-1,

2-7. COOLING.

2-8. Cooling is provided by convection. The location or
mounting of the instrument must ensure adeguate air
circulation.

29, LINE VOLTAGE AND FUSE SELECTION.
2-10. The Model 70158 requires a power source of 100,

120,220, or 240 Vac;47.5 - 440 Hz; 70 VA maximum.
Figure 2-2 shows the Model 7015B power controls and

connectors. Figure 2-3 shows the ac voltage switch settings.

The ac voltage selector switches located on the rear power
bracket should be set to correspond to the available supply
voltage. A 1/2 ampere fuse (HP Part No. 2110-0202) is
used for 100 to 120 operation; a 1/4 ampere fuse (HP Part
No. 2110-0201) is used for 220 to 240 operation.

2-11. POWER CABLE.

2-12. A power cord is supplied to connect the recorder to
the power source. The power cord furnished with the

Figure 2-1. Rack Mount Installation {Option 908)

mstrument complies with National Electric Code require-
ments only when used for 100 to 120V operation. For 220
to 240 operation, the power cord must be replaced or modi-
fied. To modify the cord, replace the male plug with a
NEMA configurated plug for 220 to 240V operation. See
Figure 2-4.

2-13. Power plugs used in the Unifed States and other -
countries are shown in Figure 2-5. The plug rating and the
HP Part Number for the plug and power cord are shown be-
side each plug. If the correct power cable is not available,
aotify the nearest Hewlett-Packard Szles and Service Office
angd a replacement cable will be provided.

2-14. GROUNDING.

I WARNING l

Do not remove protective grounding
conductor. Any intentional interruption
of protective (grounding) conductor is
likely to make apparatus dangerous.

2-15. For compliance with safety laws and optimum per-
formance, the third prong of the ac power cord must be
grounded. When operating from ungrounded power sources,
a secondary grounding method is mandatory.

2-1
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WARNING
Use only the ap;sro'ved three-wire cable supplied with
the instrument. Interruption of the grounding con-
ductor is likely to make the instrument hazardous.
(See Figure 2.5).

1. AC LINE Receptacle: Accepts the AC line cord.
WARNING

For continued protection against fire hazard, replace
fuse only with same type and rating.

WARNING

For protection against shock hazard, remove the AC
line cord before replacing fuse.

2. FUSE Hoider: Contains the AC line fuse. For 100 or 120 Vac, use 1/2 ampere fuse.
For 220 or 240 Vac, use 1/4 ampere fuse.

AR RN

CAUTION !

PPN Y

To prevent damage to the instrument, make the line
voltage selection BEFORE connecting the line power.
Check line fuse for proper rating any time a voltage
change is made.

Two switches which are set for the available AC line voltage to
permit operation from 100, 120, 220, or 240 Vac (see Figure 2-3).

3. VOLTAGE SELECTGR:

k-
(5]

Figure 2-2. Model 7015B Power Controls and Connectors

=
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ooy
120V

240V
220V

100V SETTING

100V
120V

240V
220V

120V SETTING

120V

240V
220V

220V SETTING

100V
120V

240V
220V

240V SETTING

Figure 2-3. AC Voltage Switch Settings

ORIGINAL
UL APPROVED
120V PLUG

GROUND

IGREEN WIRE) g
. UL APPROVED
240V PLUG
Sle
LINE ASBHS NEUTRAL
{BLACK WIRE) (WHITE WiRE)

{(NEMA 6-15P PLUG SHOWN)

Figure 2-4. Power Cord Modification
for 220 — 240 Operation

2-16. CONTROL AND SIGNAL CONNECTIONS,

2-17. The reccorder’s input terminals {plus, minus, and chas-
sis ground) are located on the front panel. The varying dc
signal to be measured is connected between the plus and
minus terminals of the front panel. In addition, two rear
connectors (one for controls, the other for the input signal)

a4

£

are focated under a metal cover at the rear of the instru-
ment. See Figure 2-6. To use the rear connectors, remove
the connector cover as shown in Figure 2.7, The input sig-
nal should vary at a rate within the response capabilities of
the instrument and have amplitudes within the scale ranges
or an erroneous recording may result. It is important that
the side of the signal with the lowest impedance to ground
is connected to the minus input ferminal of the instrument.

2-18. SHIPMENT.

2-19. Before returning the instrament for any reason, noti-
fy the local field sales office of the difficulty encountered,
giving the model and serial number of the instrument They
will furnish shipping instructions. The fellowing precau-
tions shouid be taken when repackaging the recorder:

a.  Remove disposable pen.

b, Position carriage assembly to the left side of recorder
using Y-arm holder shipping bracket (HP Part No. 5001-
0325) and foam padding to prevent movement while in
transit. Do not ship recorder in carrying case (Option 004),

¢.  Wrap instrument in heavy paper or plastic and sur-
round with three or four inches of shock absorbing materiat
to cushion and prevent movement inside shipping container.
Container should be sufficiently durable to prevent damage
to instrument during handling. If in doubt, request a ship-
ping carton from nearest Hewlett-Packard Sales and Service
office.

23
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85 13634

NEMA 5-15P

NEMA 6-15p

HP Part Number 8120-1351; 230V, 13A, 1¢ plug rating.

{Furnished for use in Great Britain, Cyprus, Nigeria,
Rhodesia, Singapore)

HP Part Number 8120-1369; 250V, 10A, 19 plug rating.

(For use in Australia, New Zealand)

HP Part Number 8120-1689; 250V, 10/16A, 19 plug rating.

(Furnished for use in Hast and West Europe, Saudi Arabia,
Egypt)

HP Part Number 8120-1378; 125V, 15A, 1¢ plug rating.

(UL approved; furnished with standard for use in United
States, Canada, fapan, Mexico, Philippines, Taiwan)

HP Part Number 8120-0698; 250V, 15A, 1¢ plug rating.

(UL approved; for use in United States)

HP Part Number 8120-2104; 250V, 10A, 1¢ plug rating,

{For use in Switzézlané)

901

902

903

904

906

NOTE: All plugs are viewed from connector end; E is earth or safety ground, N is neutral or
identified conductor, and L is line or active conductor.

2-4

Figure 2-5. Power Plug Confipurations and Part Numbers-
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REMOTE SIGNAL INPUT
ABJS

REMOTE CONTROL INPUT
Adls

Figare 2-6. Model 70158 Remoie Signal and Control - Figure 2-7. Connector Cover Removal
Connections
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SECTION 1

OPERATION

3-1. INTRODUCTION.

3-2. This section provides operating instructions for the
Model 7015B X-Y Recorder. Included herein are listings of
front and rear panel controls, connectors and indicators,
chart and pen loading and operator maintenance.

3-3. PANEL FEATURES.

3-4. Front panel controls, connectors and indicators are
illustrated and described in Figure 3-1. Rear panel features
are Hiustrated and described in Figure 3-2.

3-5. OPERATION.

3-6, This portion of the manual outlines the basic proce-
dures used to operate the 7015B.

NOTE

This instrument is designed to operate
over an ambient temperature range of
+0°C 1o #55°C.- Operation under othey
conditions may produce inaccurate re-
sults and may cause damage to the re-
corder. In sreas with high humidity,
graph paper may expand, affecting the
accuracy of the grid lines. The area of
operation should also be as free as possi-
ble of air contamination (soot, smoke,
fumes, etc.}. Excessive air contamination
will require more frequent cleaning.

| WARNING I

Before switching on the instrument, the
protective carth terminals of the instru-
ment must be connected to the protec-
tive conductor of the ac line power cord.
The ac line plug shall only be inserted in
an outlet provided with a protective earth
contact. The protective conductor
{grounding). Ensure that ail devices con-
nected to this instrument are connected
to the protective (earth) ground.

¢ CAUTION 1

Before switching on this instrument:
Mzke sure the instrument is set to the
voltage of the power source.
Make sure that only fuses with the re-
quired rated current of the specified
type are used.

3.7. CONNECTING POWER.

3-8. Preset the 7015B front panel controls:

a. LINE - OFF

b. CHART HOLD: RELEASE

¢.  SERVO: STANDBY

d. PEN: LIFT

e. TIMEBASE: X INPUTS

3.9. Preset the rear panel:

2. VOLTAGE SELECTOR switches: fo appropriate line
voltage (refer to paragraph 2-9). :

k. FUSE: appropriate rating for voltage selected. {Refer -
to paragraph 2-9).

3-10. Connect an appropriate power cord {(see Figure 2-5)
between the recorder and the power source,

3-11. Press the LINE pushbution to energize the recorder,
The power ON indicator will light.

3-12. CHART LOADING.

3-13. Place chart paper on the recorder platen and align the
feft edge and the bottom with the paper stop. See Figure
3-5. To energize the electrostatic holddown, press the
CHART HOLD button.

3-14. PEN INSTALLATION.

3-15. -The disposable pen is inserted into the notched hold-

er located on the carriage arm. Twist the lock in hoider.
See Figure 3-6.

31
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LINE switch. A two position pusﬁbutton switch, When pushed in AC power is applied to the recorder. The ON
indicator LED will light when power is applied. .

CHART HOLD/RELEASE switch. A two position pushbutton switch. When pushed into the HOLD position the
electrostatic chart table is activated. When out the chart table is turned off.

SERVO ON/STANDBY switch. A two position pushbutton switch. When pushed into the ON position the
recorder servos are on. When out the servos are muted. .

PEN RECORD/LIFT switch. A two position pushbutton switch. When pushed into the RECORD position the
pen is lowered on to the chart. When out the pen is raised from the chart. : :

CAL/VERNIER switch. A two position pushbutton switch. When pushed into the VERNIER position the
VERNIER potentiometer controls sensitivity. When out the switch is in the CAL position. The sensitivity is
controlled by the V/IN switches in this position.

NORMAL/ZERO CHECK switch. A’two position momentary contact pushbutton switch. When pushed and held
this switch removes the input signai to check the zero position of the pen. When released the switch returns to
the NORMAL position for signal input.

TIME BASE SEC/IN (SEC/CM) switches. Six pushbutton switches. Select one of six sweep rates for Time Base
function.

SWEEPCAL potentiometer. Screwdriver adjustable potentiometer to calibrate sweep rate.

Figure 3-1. Mode! 7015B Front Panel Controls, Indicators and Connectors (Sheet 1 of 2}
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SWEEP/RESET switch., A two-position pushbutton switch. In Time Base mode pressing the switch in to the
SWEEP position will lower the pen and start the timed X axis sweep. When in the RESET position the pen is
rajsed and the X axis sweep returns to the zero positicn.

16. Chassis Ground Terminal.

10. X TIME BASE/X INPUTS. A two-position pushbutton switch. When pressed into the X TIME BASE posi-
tion, the Time Base Mode is selected. When out X INPUTS are selected.

11.  VERNIER potentiometer. Varies the input sensitivity when VERNIER pushbutton is depressed.

12, V/IN(V/em) switches. Three 2-position pushbutton switches. Select one of three fixed input sensitivities.
13. ZERO Potentiometer. Varies the zero position of the pen.

14. CAL Potentiometer. Screwdriver adjustable potentiometer. Adjusts the calibration of the recorder,

15. Input Terminals. Binding posts for input signals. Accept open wires or banana plug connectors.

Figure 3-1. Model 7015B Front Panel Coatrols, Indicators and Connectors (Sheet 2 of 2) .

"CAUTION 1

The disposable pen incorporates a precision
writing tip. Care must be taken not to dam-
age this {ip during pen changing or other
handling. Writing by hand on any surface
may damage the pen tip. Use pen only in
pen holder or recorder.

3-16. A universal pen holder, HP Part No. 07010-60034 is
provided in the Accessory Kit, and can be used with most
filter-tip pens. Insert pen into universal holder and pull up
locking ring to secure. See Figure 3-7.

3-17. SERVO CONTROL.

3-18. To activate the recorder servo system. press the
SERVO ON pushbutton. When not recording return the
SERVO pushbutton to STANDBY. This avoids unneces-
sary wear on the balance potentiometer and other mechan-
ical parts,

3-19. Servo ON/STANDBY may also be controlled through
the Remote Control Connector A4¥5. Through the rear
coanector it is possible to control each axis individually.
The X-axis control is pins P and R. The Y-axis control is
pins K and L. See Figure 3-3.

3-20. If the input voltage exceeds the range setting, the pen
will guickly move fo the end on its travel and strike the
drive mechanism stop. The motor will stop, protecting the
recorder drive mechanism until the input signal returns to
an on scale value.

3-21. SET ZERQ.

3-22. With no signal applied set the X and Y ZERO con-
trols to position the pen over the desired starting position.

3-23. With input signais applied, the zero position of the
pen may be checked by pressing the ZERO CHECK push-
bution for each axis.

3-24. Zero position may alsc be controlled through the
Remote Control Connector A4J5. This is achieved by in-
stalling two (2) 10K ohm 10 tumn potentiometers as illus.
trated in Figure 3-3. Front panel ZERO potentiometers
are unplugged when using remote zero control,

3.25. INPUT SENSITIVITY.

3-26: Select the appropriate V/IN pushbutton in each
axis for the amplitude of the signals to be plotted.

3-27. VERNIER CONTROL.

3-28. If range sensitivities other than the fixed values of
the V/IN pushbuttons-are desired the VERNIER control

potentiometers are used.

3-29. The VERNIER conirol is aclivated by pressing the
VERNIER pushbutton. With the pushbutton in the

- YVERNIER position the VERNIER potentiometer may be

adjusted for the desired sensitivity. To return to a fixed
V/IN span the VERNIER pushbutton is returned to the
CAL position.

3-30. SIGNAL INPUTS.

3-31. Signal inputs to the recorder are made either
through the front panel binding posts or through the
remote signal connector ASIS with the 12 pin connector
HP Part No. 1251-2500 supplied with the accessory kit.
{See Figure 3-4.)
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3-32. For maximum common mode rejection the (-) in- 3-35. TIMEBASE.
put should be connected to the side of the input signal

with the lowest impedance to ground,

3-36. The timebase aliows the user to plot varying dc sig-
nals against an internal timing standard with six selectable

3-33. PLOTTING. sweep times int the X-axis.

3-34, To lower the pen onto the graph for plotting press

the PEN RECORD pushbutton. The PEN RECORD/LIFT = 3.37. To select timebase proceed as follows:

may also be controlled remotely through the rear con-

nector A4J5 with the 30 pin connector (HP Part No. 1251+ a.  Select the sweep time by pressing the pushbutton
2799) sapplied in the accessory kit. See Figure 3-3. beside the desired sec/in. indication.

E\)

¥}

Remote Input Cover. Remote Control Connector and Remote Signal Connector are located underneath cover.
For access to connectors remove two SCTews. .

LINE SELECTOR Switches. Select cne of four line voltages for recorder operation. 100, 120, 220 or 240 Vac
may be selected.

LINE Cord Receptacle. Use only an approved line cord.

FUSE Holder. Contains line fuse. For 100 or 120 Vac use 1/2 ampere fuse (HP Part _Number 2110-0202).
For 220 or 240 Vac use 1/4 ampere fuse (HP Part Number 2110-0201).

3-4

Figure 3-2. Rear Panel Features
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Figure 3-3. Remote Control Connector

3-5
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Figure 3-4. Remote Signal Connector

Figure 3-5. Chart Paper Loading Figure 3-6. Pen Installation

b.  Press the X TIMEBASE pushbutton. 3-39. The X-INPUTS/X-TIMEBASE function may be con-
trolled through the remote controf connector A4J5 by in-.

stallation: of a double pole double throw switch as illustra.

, ted in Figure 3-3. The SWEEP/RESET control may also be
-d. At the end of the sweep the pen is retumned to the controlled remotely by contact closure between pins D and
zero position by setting the SWEEP/RESET pushbutton to F of the remote control connector.

the RESET position.
3-40. X ANDY ACTIVE INPUT FILTERS.

c.  To start the sweep press the SWEEP pushbutton.

3.38. The timebase will automatically lower the pen at the
start of the sweep and raise the pen when reset if the PEN 3-41. The X and Y active input filters are equipped with
switch is in the LIFT position. selector switches which allow the user to by-pass the filter

3-6
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Figure 3-7. Untversal Pen Holder.

if desived. When shipped from the factory these switches
are set IN.

3-42, 1fitis desired to by-pass these filters refer to para-
graph ‘5-24.

3-43. OPERATOR MAINTENANCE.
3-44. FUSE -REPLACEMENT.
3-45. To replace the ac line fuse proceed as follows:

a.  Turn off the LINE switch.

b.  Remove the ac line cord from the instrument.

¢.  Remove the fuse holder cap and the defective fuse.

d.  Replace the fuse with one of the same type and rating.
110/120 Vac 1/2 amp fuse HP Part No. 21100202
220/240 Vac 1/4 amp fuse HP Eart No. 2110-0201

e. Install the ac line cord.

f. Tum on the recordes.

3-46. AUTOGRIP TABLE CLEANING.
3-47. Dust and other contaminants on-the Autogrip surface

will lower the paper holding capability. Although record-
ing ink will not affect Autogrip performance, it may be

Section I

desirable to remove ink stains as well. NO STRONG
CHEMICALS, SILICONE-BASED CLEANERS, OR HARSH
ABRASIVE CLEANERS SHOULD BE USED ON THE
AUTOGRIP TABLE. '

! WARNING I

Scratches or punctures in the table surface
may expose high voltage conductors. In-
struments damaged in this manner should
NOT BE OPERATED. Apply water using
only a Kimwipe® or equivalent, being care-
ful to not allow water to stand on the
Autogrip surface or run through openings
in the enclosure as it may cause a potential
electrical hazard.

I WARNING I

Tarn off the ploiter and remove the ac line
cord before cleaning the Autogrip table.

a. Cleaning moderate contamination can be accom-
plished as foilows:

1. Prepare a mixture of 75% isopropy! alechol and 25%
water by volume.

2. Apply the alcohel/water mixture to the table using
a Kimwipe®. Immediately wipe any moisture from the -
surface. Never let any liguid stand on Autogrip surface as
the surface may become permanently damaged.

b. If the surface cannot be easity cleaned with the
alcohol/water mixture, cleaning can be amomphshed a8
follows:

1. Select a clean, lint-free cloth that will not scratch the
Autoprip surface.

. 2. Dampen the cloth with warm water or alcohol and
apply a light amount of cleanser (HP Part No. 9310-05135).
A commercial cleanser such as Ajax®, Comet®, or Vim®
may be used.

3. Wipe the table surface until it is clean, then rinse the

cloth and wipe any remaining cleanser from the table. Im-
medigtely wipe any moisture from the surface.

37
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SECTION IV

PERFORMARNCE TESTS

4-1. INTRODUCTION.

4-2. The procedures in this section test the instrument’s
electrical performance using the specifications of Table 1-1
as the performance standards. All tests can be performed
without access to the interior of the instrument.

4-3. TEST EQUIPMENT REQUIRED.

4-4, Test equipment required for the performance tests is
listed in Table 1-3, Recommended Test Equipment in Sec-
tion 1. Substitutions in test equipment may be made if
equivalent equipment is used.

4-5. COMMON MODE REJECTION CHECGK.
4-6. DC Commen Mode Rejection — X-Axis.

a. To test common mode reiection for X-axis, install a
1k ohm resistor between X-axis plus and minus terminals.

{See Figure 4-1).

b. Instail chart and pen.

(@]

Set recorder controls as foll_ows:
[. LINE — ON
2. CHART — HOLD
3. SERVO — ON
4, PEN - LIET
5. TIMEBASE — X-INPUT
6. RANGE 0.0 V/in. (5 mV/em).

d. Connect DC Standard with zero volts output, between
X-axis minus terminais and ground. (See Figure 4-1.)

e.  Lower recorder pen. Align pen at convenient grid line
near center of chart.

f.- Switch DC Standard to 40V output.

g. The difference between the final stable pen position
and the starting grid line shouid be not more than 4.040 in.
(1.0 mm). This test verifies that recorder meets 100 dB dc
common mode rejection specifications.

4.7. PC Common Mode Rejection — Y- Axis.

a.  To test Y-axis common mode rejection, repeat 4-6.a
through g. for Y-axis.

4.8, AC Common Mode Rejection — X-Axis.

a.  To test AC common mede rejection for the X-axis,
install a 1k chm resistor between X-axis plus and minus
terminais. {See Figure 4-2.)

b, Install chart and pen.

¢, Set recorder controls as follows.

1. LINE ON

2

CHART — HOLD
3. SERVO — ON
4. PEN — LIFT
5. TIMEBASE — X INPUTS
6. RANGE 0.01 Vfin. {5 mV/em)

d. Connect an HP3310A Function Generator to the
recorder, high to the (=) terminal and low to the ([}
terminal. (See Figure 4-2.)

2. Set the function generator controls as follows:

1. POWER — ON

2. FREQUENCY — available line frequency —~ 50 or 60
Hz.

. 3. Waveform — Sine
4. Ampiitude — 10V Peak-to-Peak.
“f. The maximum sllowable pen deflection is .031 in.
(0.25 mm).
4-9. AC Common Mode Rejection — Y-Axis.

a. To test Y-axis common mode rejection repeat 4-8a,
through f. with inputs to the Y-axis.
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Figure 4-1. Connections for DC Commen Mode Rejection Check
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Figure 4-2. Connections for AC Common Mode Rejection Check _
4-10. ACCURACY CHECK (INCLUDES LINEARITY 3. SERVQO — ON
AND DEADBAND).
4. PEN — RECORD
4-11. To make this test for the X-and Y-axis, install chart 5. TIMEBASE — X.INPUT

and pen, then perform the following steps:

a.

Set recorder controls as follows:

1. LINE - ON

2. CHART - HOLD

6. RANGE switch (X and Y) .01 V/in. (5 mV/em).
5. X-AXIS CALIBRATION.

1. Apply zero volts from Model 7408 DC Standard to
X-axis input. (See Figure 4-3.)
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Figure 4-3. Connections for Accuracy Checks

2. Position pen to exactly zero on X-axis using zero
control.

3. Set Model 740B to .1V (.125V for metric) and con-
nect it to X-input,

4, Pen should travel to fulf scale grid line 10 inches
#.030 in. {25 ¢m £ 0.75 mm).

5. If calibration is required, refer to paragraph 5-8. '

6. Set Model 740B output to zero volts. Pen will move
to left side of grid.

7. Set output to 7408 from .01V to .1V, in increments
of .01V and drop pen at each point to check linearity, (For
metric medel .0FV fo .125V) reduce voltage applied in
equal .01V increments. Pen should stop at each I-inch (2
cm} grid line within 0.030 in. (0.75 mm).

¢ Y-AXIS CALIBRATION.

1. Apply zerc volts from Model 740B DC Standard to
Y-axis input. See Figure 4-3.

2. Position pen to exactly zero on Y-axis using zero
control,

3. Set Model 740B to .07V (.09V for metric model) and

connect it to the Y-axis.

4. Pen should travel to full scale grid line 7 inches
£0.021 in. (18 cm £0.54 mm).

5. If calibration is required, réfer to paragraph 3-8.

6. Set Model 740B output 1o zero volts. Pen wili move
te lowest vertical point of grid.

7. Set output of Model 740B to seven increments of
01V and drop pen at each peint to check linearity. (For
metrie model .01V to £9V). Reduce voltage applied in
equal .01V increments. Pen should stop at each 1-in. (2
cm) grid line within 0.021 in. (0.54 mm).

d. RANGE-TO-RANGE ACCURACY.

1. Use procedures contained in steps a., b., and c. in
paragraph 4-11 to verify accuracy of additional ranges.
When comparing ranges, full scale calibration should not
vary more than 0.020 inches (0.5 mm).

4-12. SLEWING SPEED AND OVERSHODOT CHECK.
4-13. To check the Y-axis proceed as follows:

a.  Connect the recorder as shown in Figure 4-4.

b.  Set the HP 3310A Function Generator as follows:

i. Power — ON

2. Frequency — 0.83 Hz

3. Waveform — Triangle

4. Amplitude — fully counterclockwise (minimum).

¢.  Switch on the HP 6202B Power Supply and set for.
output of voltage of approximately 0.6V (1.76V for metric
model).

4-3
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Figure 4-4. Connection for Slewing Test -

d.  Set the recorder controls as follows:
1. LINE — ON

2. CHART — HOLD
3. SERVO —ON

4. PEN — RECORD
5. TIMEBASE — X-INPUT

6. RANGE .1 V/in. (50 mV/em) (both X and Y}
7. FILTERS — OUT. '

e.  Zero Y-axis to bottom grid line on graph paper.

f.  Apply output from function generator to X-axis input.

g.  Set the X-axis for a6 in. (15.2 cm) peak-to-peak
excursion, using the amplitude control on the HP 3310A
and the X ZERO centrol.

h.  When the X-axis is near the left hand side of its up-
scale travel, insert cable from HP 6202B Power Supply into
Y-axis input.

i, Switch the SERVO to STANDBY.

. The slope of the straight line portion of the piotied
curve shall be equal to or greater than two. Maximum
overshoot specified is 0.14 in. (0.36 em). The recorded
plot should appear simitar to Figure 4-5.

k. ZERO the X-axis at the far left hand grid line.

1. Apply output from function generatoy to Y-axis input.

49

m. Set the Y-axis for a 6 in. (15.2 cm) peak-to-peak
excursion, using the amplitude control on the HP 3310A,
and the Y ZERO control.

n.  Adjust the Y-axis ZERO control until the Y-axis is
making a 7-inch peak-to-peak excursion.

o. When the Y-axis is near the center of its up-scale
travel, insert cable from HP 6202B Power Supply into X-
axis input. The recorder piot should appear simitar to
Figure 4-6.

p. Switch SERVO to STANDBY.

q. The siope of the straight line portion of the plotied
curve (towards the right side of the page) should be deter-

mined. This slope should be less than one half. Maximum
overshoot is 0.2 in. (0.5 cm). {See Figure 4-6.)

4-14. 45 DEGREE RETRACE CHECK.

4.15. To perform the 45 degree retrace check, make con-
nections as shawn in Figure 4-7.

a.  Set coﬁtfols on HP 33104 as follows:

1. Power — ON

[N

. Frequency — 0.071 Hz
3. Waveform - Triangle wave

4, Amplitude — Fully counterclockwise.
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ONE UNDERSHOOT ONLY 21N
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Figure 4-5. Y-Axis Slewing Test Plot
\{‘
Iy I

ONE UNDERSHOOT ONLY 1

l
[
I

% '-« MAX. OVERSHOOT EXAMPLE: _
! ' SLEWING SPEED = 21N (10 iN/SEC
| Y =1 N : TN
RN | 70158 = 20 IN./SEC
X=2 N ‘
— - X
Figure 4-6. X-Axis Slewing Test Plot
b, Set recorder controls as follows: | ¢.  Gradually increase amplitude of HP 3310A until
both axes of the recorder have a travel of 7 in. (17.8 cm).
1. LINE — ON
2. CHART — HOLD ) e. Aflow the pen to draw a single line, then retrzce this
p g
line once.
3. SERVO — ON
: f. Next to the retraced line, draw a single line (not
4. PEN — LIFT retraced).
5. TIMEBASE - X-INPUT :
iy g Measure the width of the single line with an optical
© 6. RANGE switch (X and Y) .1 V/in. or 50 mV/cm. comparator.

4.5
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Figure 4-7. Connect

h.  Measure the width of the retraced line from outer
edge to outer edge.

i The width of the retraced line shall be no greater than
0.015 in. (0.38 mm), plus the width of the single line. {See
Figure 4-8.)

3 K the recorder fails to meet the Retrace Test, check
mechanical freedom (see paragraph 8-45), and Phasing ad-
justment (refer to paragraph 5-18).

4-15. 75 BEGREE RETRACE CHECK.

. 4-17. To perform the 75 degree retrace test proceed as
follows.

a. Set HP 3310A controls asin 4-15.a.
“b. Set recorder controls as in 4-15.b., 1 through 5.
¢.  Set X-RANGE switch to 1 V/in. (500 mV/em) and

Y-RANGE switch to 0.1 V/in. (50 mV/cm).

d. Perform steps 4-15.c. through h.
e. The recorder will draw a line ata 75 degree angle.
f.If the width of the retraced line is more than .020 in.

(0.50 mm) wider than the single line (see Figure 4-8) check
mechanical freedom (paragraph 8-45) and refer to X-gain
adjustment (paragraph 5-20),

4-18. 156 DEGREE RETRACE TEST.

4-19. To perform the 15

degree retrace test proceed as
follows: :

4-6

ion for Retrace Check

a.  Set HP 3310A controls as in 4-15.a,
b.  Set recorder controls asin 4-15.b., 1 through 3.
. Set X-RANGE switch to 9.1 V/in. (50 mV/cm) and

Y-RANGE switch to 1.0 V/in. (500 mV/cm).

d.  Perform steps 4-15.c. through h.
e.  The recorder will draw a line at a 15 degree angle.
f. If the width of the retraced line is more than 0.015

in. (0.38 mm) wider than the single line (see Figure 4-8)
check mechanical freedom (paragraph 8-45) and Y-gain
adjustment {refer to paragraph 5.22).

4-20. TIMEBASE CHECK.

4-21. To check, perform the following steps:

a.  Install HP Model 226A Time Mark Generator to Y-
axis inputs of recorder per Figure 49, This generator will
be used as a time reference for checking the sweep. Ifa
time mark generator is not available, a stop-watch may be
used as an alternate time reference.

b Install chart paper and disposable pen in recorder.
Set recorder controls as follows:

. LINE — ON.

CHART — HOLD

. SERVQ — ON
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SINGLE LINE RETRACED LINE

RETRACED
PORTION

45° RETRACE B-A <{0.015 INCH (0,38 mm}.
75° RETRACE B-A < 0.020 INCH {0.50 mm).
15° RETRACE B-A < 0.015 INCH (0.38 mml.

Figure 4-8. Retrace Test Plot
4, PEN - LIFT
5. TIMEBASE —~ X-TIMEBASE
6. Y-RANGE — 0.1 V/IN. (50 mV/cm)

7. X-TIMEBASE — RESET

Section IV

8. X-TIMEBASE RANGE — 10 sec/in. (10 secfcm) or
for slowest sweep, if using stopwatch.

d.  Set controls of Model 226A Time Mark Generator to
10 seconds per mark.

e.  Switch time mark generator ON,
{.  ZERO recorder pen to far left grid margin.

g, Switch timebase to SWEEP. (Start stopwaich at
same time, if using stopwatch.)

h.  Record elapsed time of full scale sweep when stop-
watch is used. Accuracy specification is 1.5%.

i, Switch timebase to RESET.

j.» Pen should Lift and reset to initial starting position.

If pen is in RECORD position, it will not
lift on RESET of timebase.

k. Visually inspect chart after test. Timing marks
should be spaced equally at 1 inch (i cm) increments;
tolerance *0.15 in. (£0.38 ¢m). If out of tolerance, refer
to Time Base Caltbration Adjustment paragraph 5-14.

70158

TIME MARK GENERATOR

© ® ©

L ]

¥

Figure 4-9. Connection for Time Base Check

4.7
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SECTION V

ADJUSTMENTS

51. INTRODUCGTION.

5-2. This section describes adjustments and checks required
to return the instrument to pesk operating capabilities when
repairs have been made. Included in this section are test
equipment set-ups, electrical and mechanical adjustments.

5-3. SAFETY REQUIREMENTS.

5-4. This section contains information and warnings which
must be followed for your protection and to avoid damage
to the equipment.

WARNING

i

Maintenance described herein is per-
formed with protective covers removed
and power supplied {o the instrument.

WARNING

i

Maintenance of the opened instrument
with power applied should be avoided as
much as possible. When necessary it
should be performed only by service-
trained personnel. '

5-5. TEST EQUIPMENT.

5-6. Test equipment required to adjust the 7015B is listed
in Table 1-3, Section I. Substitutions in test equipment may
be made if equivalent equipment is used.

5-7. ELECTRICAL ADJUSTMENTS.

5.8, CALIBRATION.

5-9. The following paragraph contains information for the

calibration of the X~ and Y-axes-and the timebase sweep rate.

These adjustments are made from the front control panel
requiring no disassembly of the instrument.

5-10. X-AXIS CALIBRATION.
5-11. To calibrate the X-axis proceed as follows:

a. Load chart and dispesable pen into the recorder.

b, Set recérder controls as follows:
1. LINE - ON
2. CHART — HOLD
3, SERVO - ON
4. PEN — RECORD
5. X-ANIS V/IN. — .01 V/IN. {5 mV/cm)
6. X-CAL/VERNIER — CAL
7. TIMEBASE/X-INPUTS — X-Inputs

¢.  Connect 2 PC Standard to the X-axis plus and minus
input terminals. Set at zero volts, (See Figure 5-1.)

d. Using X-zxis ZERO control, position the pen exactly
on the left hand zero grid line of the chart,

e.  Apply 0.1V ((125V metric) from the DC Standard to
the X-axis inputs.

f. Pen should move 10 in. 20.030 in. (25 c¢m 20.75 mm)
and be centered exactly over the right hand grid line on the
chart.

g. If necessary to meet step f., adjust the X-axis cali-
bration potentiometer ASR33 on the front panel. (See
Figure 5-2.)

h.  Set DC Standard output to zero. Perrshould return
to zero grid line.

i. I necessary adjust X-axis ZERO to reposition the
pen on the zero line. '

j. Repeat steps e. through i. until the X-axis meets
specifications, 10 in. #).030 in. (25 cm #0.75 mm).

k. Remove DC Standard inputs from X-axis.

5-12. Y-AXIS CALIBRATION.

3-13. To caiibrate the Y-axis proceed as follows:

a.  Load chart and disposable pen into the recorder.
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70158
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Figure 5-1. Sweep Calibration Connection

b,  Set recorder confrols as follows:

I. LINE — ON

3

. CHART — HOLD

3. SERVO - ON

4. PEN — RECORD

5. Y-AXIS V/IN, = .01V/in. (5 mV/cm)
6. Y-CAL/VERNIER — CAL

¢. Connect DC Standard to Y-axis plus and minus input
terminals. Set at zero volts. (See Figure 5-1.)

d.  Using the Y-axis ZERO control, position the pen ex-
actly over the lower zero grid line of the chart.

e.  Apply 07V (.09V metric) to the Y-input terminals.-

f.  Pen should move 7.0 in. 20.021 in. (18 cm £0.54 mm)

and be centered exactly over the upper grid line of the chart.

g, Ifnecessary to meet step ., adjust the Y-axis calibra-
tion potentiometer.

h.  Set DC Standard output to zero. Pen should return
to zero grid line.

1. H necessary adjust the Y-axis ZERO control to re-
position the pen over the zero grid lime.

L‘f l
| ]

j.  Repeat steps e. through i. until the Y-axis calibration
meets specifications 7 in. £0.021 in. (18 cm *0.54 mm).

k. Remove DC Standard inputs from the recorder.
5-14. TIMEBASE CALIBRATION ADJUSTMENT.
5-15. To calibrate the timebase, proceed as follows:

4. Install chari and disposable pen into the recorder.

b. Set recorder controls as follows:

1. LINE — ON

2. CHART — HOLD

3. SERVO -- ON

4. PEN — LIFT

5. Y-AXIS V/IN. — 0.1 V/in. (50 mV/em)
6. TIMEBASE — 1 sec/in. {.5 sec/cm)

7. X-INPUTS/TIMEBASE — TIMEBASE

Connect HP Model 226A Time Mark Generator to
Y-XmS inputs. {See Figure 5-3.)

d. Set Time Mark Generator for 1.0 second marks.

e. Using X-axis ZERO control position pen over left
hand grid line on chart.
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Y.AXIS CALIBRATION
POTENTIOMETER
ABR18
i
]
A
g Mﬂw""
&

T{ME BASE SWEEP X-AXIS CALIBRATION
CALIBRATION POTENTIOMETER POTENTIOMETER
A4RB ABR35

L .
Figure 5-2. Froat Panel Calibration Adjustments
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TIME MARK GENERATOR
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Figure 5-3. Timebase Calibration Connection
f. Press SWEEP pushbutton on front panel. Pen will i, Remove meter leads.
sweep at 1 in./sec.
3-18%. PHASE ADJUSTMENT.
g.  Timing marks will appear on the sweep at 1 in. 20.15
in. (2 em £0.38 cm). NOTE
h.  If necessary to meet specification in step g., adjust For phasing adjustment the filter switches
Timebase Sweep Potentiometer A4RS8 on front panel. A5S54 and A3S8 must be set to the IN po-
(See Figure 5-2.) sition. Refer to paragraph 5-24.
5-16. INPUT OFFSET ADJUSTMENT. 5-19. To adjust the Y-phasing proceed as follows:
5-17. To zero out any offset in the X or Y preamplifier 2. Install chast and disposable pen.
channels proceed as follows:
’ b.  Set recorder controls as follows:
a. Remove both bottom covers. Refer to paragraph 5-28.
1. LINE — ON
5. Place a jumper between the {+} and (-} terminals of
each axis. 2. CHART — HOLD
c. Set X and Y input sensitivity to .01 V/in. (5 mV/em). 3. SERVO — ON
d. Connect an HP Model 3465A Digital Voltmeter be- 4. PEN — LIFT
tween ASTP2 (Y-axis) (+) and A3TP12 (ground) {-). (See
Figures 5-4 and 5-5.) 5. X-INPUT/TIMEBASE — X-INPUT
e. Adjust ASR7 (Y-axis offset adjustment) until the dig- 6. Xand Y V/IN. — .1 V/in. 50 mV/em
ital voltmeter indicates OV £1.0 mV. {See Figure 5-4.)
¢. Connect HP Model 33104 Function Generator to

£, Remove the voltmeter lead from ASTP2 and A3TP12.

g.  Connect (+) lead to ASTP5. Connect (=) lead to
A2TP12.

h.  Adjust ASR25 (X-axis offset adjustment) until the
digital voltmeter indicates 0V 0.1 mV. (See Figure 5-4.)

5-4

recorder inputs as shown in Figure 5-6.

d.

1

2

Set function generator controls as foilows:
. Power — ON

. Frequency — .071 Hz
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ABS4
Y-AXIS

PHASE Y OFFSET FILTER Y-GAIN

A5TP2 ABR14  ABR7  SWITCH AZTP12 A3R12

X OFFSET AB5S8 ASTPS A2TP12 X~GAIN

ABRZb X-AX18 ‘ A2R12
FILTER
SWITCH

Figure 5-4. Calibration Adjustments and Test Points

L
3
Lh
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DIGITAL VOLT METER

1
508 | &

AS TP2
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Figure 5-5. Input Offset Adjustment Connections

70158

FUNCTION GENERATCR

TN e @
\@ e @
€980

Y AXIS INPUT

Ea—

Y

=)

X AXIS INPUT

_ Figure 5-6. Phase Calibration Connection

3. Waveform — Triangle

4. Amplitude — Fully counterclockwise

e.  Slowly increase the amplitude of the frequency gener-
ator until both axes of the recorder have a travel of approxi-
mately 7 inches centered on the graph.

f.  Lower the pen allowing the pen to draw one line and
retrace the line once.

g.  Near this line plot a single line with no retrace.

5-H

h. Compare the width of the two lines with an optical
comparator.

i, The width of the retraced line shall be no more than
0.015 in. (0.38 mm) wider than the single line. {See Figure
5-7.)

i, If the retraced line is greater than 0.015 in. (0.38 mit)
wider, adjust ASR14 Y-phase adjustment for minimum
width of the retraced line. (See Figure 5-4.)

k. Repeat steps f. through j. until minimum width is
attained.

P
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SINGLE LINE RETRACED LINE

RETRACED
PORTION

Ao Ak

PHASE B-A<0.015INCH (0.38 mm).
X-GAIN 8-A < 0.020 INCH {0.50 mm|.
Y-GAIN B-A <0015 INCH {0.38 mm).

Figure 5-7. Phase and Gain Adjustment
5-20. X-GAIN ADJUSTMENT.
5-21. To adjust the X-axis gain proceed as follows:
4. Install chart and disposable pen.
b.  Set recorder controls as follows:
1. LINE — ON
2. CHART - HOLD
3. SERVO — ON
4. PEN — LIFT
5. X-INPUT/TIMEBASE — X-INPUT
6. X V/IN. — 1 V/in. {500 mV/em)
7. Y V/IN. - 0.1 Vfin, (50 mV/em)

c. Connect HP Model 3310A Function Generator as
shown in Figure 5-6.

d. Set function generator controls as follows:

1. Power - ON

2. Waveform — Triangle

3. Frequency — .071 Hz

4. Amptlitude — Fully counterclockwise

Section V

¢. Slowly increase the amplitude of the function gener-
ator until the pen has a 7-inch travel.

f. Lower the pen allowing the pen to draw one line and
then retrace this line once.

g.  Near this line plot another single line with no retrace.

h. Compare the width of the retraced line with the
width of the single line.

i, The retraced line shall be no more than 0.02 in.
{0.50 mm) wider than the single tine. (See Fignre 5-7.)

i Adjust AZR12 X-gain adjustment to meet this specif-
ication. {See Figure 5-4.)

k. Repeat steps f. through j. for minimum width of the
retraced line with no pen oscillations. :

5-22. Y-GAIN ADJUSTMENT.
5-23. To adjust the Y-axis gain proceed as foilows:

2. Complete the steps a. through h. as ouilined in
paragraph 5-20, X-Gain Adjustment, with the following
exception.

L. Set X V/IN, — 0.1 Vfin. {50 mV/fem)
2. Set Y V/IN. — 1.0 V/in. (500 mV/em)

b, The retrace line shall be no more than 0.015 in.
(0.38 rm) wider than the single line. {See Figure 5-7.)

¢, Adjust A3R12 Y-gain adjustment to meet this
specification. {See Figure 5-4.)

d. Repeat steps for minimum width of retraced line
with no pen oscillations.
5-24, X AND Y FILTER BYPASS.
5-25. The X and Y active input filters are equipped with
switches (Y-axis A584) (X-axis A588} allowing the user to
bypass these filters.
5-26. To switch these filters OUT proceed as follows:
a.  Ser LINE OFF.

b, Remove the ac line cord from the recorder.

¢.  Remove the ‘nack cover from the recorder. Refer to
paragraph 5-28.

d.  Set switches A554 and AS588 to the OUT position.

37
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2. Reassemble the recorder.

5-27. MECHANICAL MAINTENANCE.
§-28.  ACCESS TO COMPONENTS.

5.29. Access to components for mechanical adjustments
requires removal of exterior parts first, such as hood,
covers, etc. To remove certain parts, perform the foliow-
ing procedures:

NOTE

The majority of the screws in the unit are
Pozidriv type. These screws are less likely
to deform or strip provided the Pozidriv
screwdriver is used. Two models are avail-
able, the small model, HP Part No, 8710-
0899, and the larger one, HP Part Ne.
8710-0900,

a. Hood Assernbly — remove [our serews, two from
each side, and lift hood.

b.  Bottom Cover - set unit with power receptacie
and fuse holder visible (recording surface downwards). Re-
move four screws and lift off bottom cover.

c. Autogrip Table — set machine on edge. Remove
bottom cover and disconnect two red wires (connector
A115) on the power supply PCA Al (Part No. 07010-
203G0) from electrostatic table. (See Figure 5-8). Remove
four screws securing the Autogrip table. Slide the pen car-
rage to the left, and ease platen up and out on the right
side.

d. Side Covers — remove six screws. Lift off side cover.

e, Front Cover — remove four screws, two on each
side. Lift off front cover.

5-30. MECHANICAL ADJUSTMENTS.

5.31.  Any adjustments to the unit are deemed necessary

only when it is determined the model is out of adjustment
per specifications. If recorder is malfunctioning, repair be-
fore attempting adjustment.

5.32. Y-AXISDRIVE STRING TENSION ADJUSTMENT.

5-33. The tension on the Y-axis string should be enough
to stall the Y motor when the pen carriage is driven off-
scale. To make Y-axis string tension adjustment, perform
the following steps:

4. Remove disposable pen.
b. Remave rear hood assembly. See paragraph 3-28.
C. Lift pen bar and remove pen bar retun spring.

Model 70158

d.  Push down the fellowing control buttons to set the
recorder controls:

1. LINE - ON
2. CHART - HOLD

SERVO -- ON

L)

e. Turn Y-sxis ZERO control potentiometer {on front
panel) until pen holder assembly reaches the bottom of the
carriage arm.

£ Adjust tension screw in Y-slider block until tension
on Y-axis stringing is enough to stall Y-motor. {(See Figure
59}

Figure 5-8. Autogrip Table Removal

Figure 5-9. Y-Axis Cable Tension Adjustment
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5-34, X-AXIS CABLE TENSION ADJUSTMENT.

5-35, The X-axis cable tension should bhe verified by
measuring the force required to displace it a given distance,
With the arm at the extreme right, pull up the center of the
section of cable to the center of the X-slider rod. The scale
should measure 24 ounces 1 ounce. (6872 prams +28 grams).
See Figure 5-10. If the tension does not fall within these
fimits, loosen or tighten screw on X-axis slider block and
perfom Y.axis alignment, paragraph 5-42, (See Figure 5-11).

5-36. Y-GLAR TRAIN BACKLASH ADJUSTMENT.

5-37. The backlash of the pen gear drive system is adjusted
as follows:

a.  Remove hood assembly and Autogrip table (para-
graph 5-28).

b. With Pozidriv screwdriver, loosen screw holding
servo motor to slider block (Figure 5-12) while holding
nut with a 3/16 inch open end wrench.

¢.  Gently move pen holder up and down, observing back-
tash between serve motor pinion gear and mating gear.

d. Rotate servo motor in mounting, observing backlash.

e. Proper adjustment is obtained when only a slight
amount of play can be observed between gears.

f. To verify that gears are not too closely adjusted,
move pen holder up and down through severzl inches of
travel, feeling for binding. Properly adjusted gears will
run smoothly.

Section V

Figure 5-11. X-Axis Cable Tension Adjustment
g.  Reassemble.
5-38. X-AXIS GEAR TRAIN BACKLASH.
5-39. Backlash of the gear drive system i5 adjusted as follows:

a. Remove Autogrip table and bottom cover (paragraph
5-28).

b,  With 1/4-inch hex driver to rear of machine and
driver at front, loose screw retaining serve motor (Figure
5-13).

Figure 5-10. X.Axis Cable Tension Check

5-12. Y-Axis Gear Train Backlash Adjustment
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Figure 5-13. X-Axis Gear Train Backlash Adjustment
c. Hold servo motor and recording arm. Move recording
arm gently to left and right, observing backlash between
gears.

d. Proper adjustment is obtdined when only a slight
amount of play can be observed between gears.

e. To verify that gears are not too closely adjusted,
move recording arm back and forth through several inches
of travel, fesling for binding. Properly adjusted gears will
run smoothly.

£, Reassemble.

5-40. X-AXIS ALIGNMENT ADJUSTMENT.

5.41. If the horizontal pen trace deviates from correctly
aligned paper grid, adjust as follows:

a, Install chart paper.
b. Install disposable pen in holder.

¢.  Push down the following control buttons to set the
recorder controls:

1. LINE - ON

2. CHART -- HOLD
3. SERVO -ON

4. PEN - LIFT

d.  Align the recording pen to a convenient horizontal
grid line using Y-axis ZERO control.

e. Lower recording pen and move pen through the
entire horizontal travel by using X-axis ZERO control.

5-10

7015B

£ Pen should not deviate from the horizontal grid line
by more than 0,010 in. {0.25 mm) of pen frace.

g. I specification is not met, align as follows:

1. Record exact deviation distance over approximately
8.251in. (21 cm) of pen trace.

2. Remove bottom cover and Autogrip table (paragraph
3-28).

3. With 12-inch steel scale and straight-edge ruler, meas-
ure difference between straight-edge and traifing edge of -
paper stop guide on left and right side of chassis.

4. Loose three screws retaining bottom chart paper guide.

5. Reposition guide to compensate for deviation distance
recorded in steps g.1. and g.3. (See Figure 5-15.)

6. Reassembie recorder and recheck alignment, steps d.
through f. :

542, Y.-AXIS ALIGNMENT ADJUSTMENT.

P CAUTION

Fem et

Do not attempt to perform Y-axis align-
ment until X-axis alignment has been
completed.

Figure 5-14. X-Axis Alignment Adjustment

5-43. If the vertical pen trace deviates from correctly
aligned paper grids, and horizontal alignment is correct,
proceed as follows:

e
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a. Install chart paper. 5. Reassemble recorder.
‘8 b.  Install disposable pen in holder. 544, X-AXIS WIPER ALIGNMENT.
¢.  Sef the following controls by pushing down the con- 5-45. i it is necessary to align the X-axis wiper after
trol button: wiper replacement or whern checking for slidewire wear,
perform the following steps:
1. LINE — ON
4, Remove bottom cover. Refer to paragraph 5-28,
2. CHART -- HOLD Wiper assembly is visible under the power bracket,
3. SERVO -ON - b, Checkthat the wiperis aligned properly on the slide-
wire so that the double contacts are on the gold stripe of
4. PEN - LIFT the slidewire, and the V of the single contact is resting on the
mandrel. See Figure 5-16. Move the Y.arim along the length
d.  Align recording pen to convenient vertical grid line of the X-axis slidewire, checking that proper contact is made
using X-axis ZERO control. between the wiper and slidewire along the entire X-axis.
e.  Lower recording pen and move pen through the en- NOTE

tire vertical travel by using Y.axis ZERO control.
t Is important that the single contact is
f. Pen should not deviate from the vertical grid line by not side loaded. (See Figure 5-16).
more than 0.010 in. (0.25 mm). :

e, H the conditions in step b. are not met, note the
g. f specification is not met, align as follows: _ direction and magnitude of misalignment of contacts.
1. Remove front cover. Refer to paragraph 5-28. d.  Carefully insert a small piece of heavy paper or a
card between the X.wiper contacis and the slidewire to
2. Loosen Y-axis alignment screw lacated at bottom of protect the slidewire.
ﬁ recording arm (Figure 513), N

e.  With a Pozidriv screwdriver in the notch in the
power bracket, loosen the wiper mouniing screw, and slide
out the wiper assembly. (See Figure 5-17).

f. With smooth jaw needle-nose pliers, gently bend the
coentacts to proper alignment. Reattach wiper assembly to
slider block with screw.

2. .Remove the paper from the contacts and make cer-
tzin the contacts on the slidewire assembly are positioned
properly, moving the Y-arm along the length of the X-axis,

h.  Reassemble recorder.

5-46. Y-AXIS WIPER ALIGNMENT.

5-47. To align the Y-axis wiper, proceed as follows:

& Remove disposable pen. Remove rear hood assembly.
See paragraph 5-28.

b.  Lift up Y pen lift bar and remove spring so pen lift
bar stays open,

Figure 5-15. Y-Axis Alignment Adjustment

¢.  Move stider block toward bottom of recording arm,
checking to see that wiper contacts are in proper position
3. Realignrecordingarm to correct for alignment error. on the slidewire. Refer to Figure 5-16 for correct position
B '\ Retightien alignment screw, of wiper on slidewire.
4. Recheck alignment (steps d., . and £.) and realign if d.  Carefully insert small piece of heavy paper or card
necessary. between Y-wiper contacts and slidewire to protect slidewire.

[
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Model 7015B

CORRECT WIPER POSITION

SIDE LOADED WiPER

/GOLD STRIPE f SLIDEWIRE ASSY
7 7 7777 /'gg/

Figure 5-16. Shidewire Wiper Alignment

~ Figure 3-17. X-Axis. Wiper Removal

e.  Remove wiper assembly held by one screw.’ {See
Figure 5-18).

f. With smooth jaw needle-noise pliers, gently bend the
contacts to proper alignment. Reattach wiper assembly.

g.  Reassernble recorder.

Figure 5-18. Y-Axis Wiper Removal
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Section VI

SECTION VI

REPLACEABLE PARTS

6-1. INTRODUCTION.

5-2, This section contains complete information on the
7015B parts list, The list is presented in an alphanumerical
and numerical order. The procedure for ordering replace-
ment parts for this instrument is also contained in this
section.

6-3. MISCELLANEOQUS PARTS
6-4. Table 6-1 lsts items not covered in the other tables.
6-5. CHASSIS PARTS.

6-6. Chassis mounted parts for the HP Model 7015B are
identified in Figures 6-1 through 6-4 and listed in Tables
6-2 through 6-5.

§-7. CIRCUIT BOARD PARTS.

6-8. Parts located in printed circuit assemblies are identified
and listed in-Section VII,

6-9. ORDERING INFORMATION.

6-10. To obtain replacement parts, address order or inguiry
to vour local Hewlett-Packard Sales/Service Office (see
insert pages at back of manual for address of nearest HP
office.) The order shouid include part number and descrip-
tion of the part, and function and location of the part.

§11. DIRECT MAIL ORDER SYSTEM.
6-12. Within the USA, Hewlett-Packard can supply parts

through a direct mail order system. Chassis and electrical
parts are available at the Customer Service Center in

Mountain View: consumable items (pens, ink, graph paper,
slidewire cleaner) can be ordered from the HP San Diego
Division. Advantages of using this system are:

a. Direct ordering and shipment from the HP Parts
Center in Mountain View California or HP San Diego
California Division.

b.  No maximum or minimum on any mail order {there is
a minimum order amount for parts ordered through a local
HP office when the orders require billing and invoicing).

c. Prepaid transportation (there is a small handling
charge for each order).

~d.  Noinvoices — to provide these advantages, a check or

meney order must accompany each order.
6-13. Mail order forms and specific ordering information

is available through your local HP office. Addresses and
phone numbers are located at the back of this manual.

§-14. CODE LIST OF MANUFACTURERS.
6-15. Table 6-7 lists the five-digit code number assigned to
a specific manufacturer, This table is a cross-reference to

Tables 6-2 through 6-5 in that the fve-digit number listed
in Tabies 6-2 through 6.3 is identified by name in Table 6-7.

§-16. ABBREVIATIONS.

6-17. Table 66 lists abbreviations used throughout the
manuai. :

6-1
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Table 6-1. Miscellaneous Parts

Section VI

QTY DESCRIPTION PART NUMBER
ACCESSORY KIT
1 Accessory Kit {includes the following): 0701560321
1 Can Slidewire Cleaner 5080-3605
1 Disposabie Pens. Red {Pkg of 5) S081-1190
1 Dispusable Pens, Blue (Pkg of 5) 5081-1191
! Rear Connector 1251.2560
1 Rear Connector 12512799
1 Uiniversal Pen Holder Assembly 07010-60034

GRAPH PAPER

Graph Paper, Heavy, English
Graph Paper, Light, English
Graph Paper, Heavy, Metric
Graph Paper, Light, Metric

4270-1006
9270-1007
9270-1023
9270-1027

DISPOSABLE PENS (May Be Ordered) .

Red (Pkg of 5)
Blue (Pkg of 5)
Green (Pkg of 5)
Black (Pkg of 5)

5081-1190
5081-1191
5081-1192
5081-1193

CABLE ASSEMBLIES

Amplifier Cable 20 Conductor
Power Supply Cable 20 Conductor
Y-axis Trailing Cable

X Slidewire Cable

Autogrip Cable

07015-60008
07015-60009
07010-66190
07010-601838
07010-60290

PRINTED CIRCUIT ASSEMBLIES

Power Supply PCA Al

X Amplifier PCA A2 (English)
X Amplifier PCA A2 (Metric)
Y Amplifier PCA A3 (English}
Y Amplifier PCA A3 {Metric)
Control PCA A4 (English)
Control PCA A4 (Metric)
Preamplifier PCA A5

07010-60300
07015-60360
07015-60361
(47015-60370
07015-60371
(7015-60350
0701560351
07015-60340

6-3
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Table 6-2. Main Frame Parts List
Reference HP Part Y Mfr
; A Ot {Description Mfr Part Number
Designation Number Y P Code
MAIN FREME PAATS L1487
t 23600358 i SCREWMMALHK be3d ,IY¥SwiNolG TRenDwPOZl ELLE L 2380u0ls8
i 27010w00505 i SILE PLATE, LEFY 28480 01310w00308
1 07010e00(3 i » 000 2edde 07Q10mdCdid
4 238040187 BCREWSMACH bn3E ,371S5miNwil PiNoMDB«PQZL 28480 23ede019Y
H 27010ub030% { BIDE PLATE, RIORT 28480 4101080308
8 CTE10=2000% s EXTRUBION, FRONY 8uBg §TOI0=2000%
7 07010-00337 t CUVER) CONNECTUOR 8udo 07420-00337
L] 07410-00339 ; CUVER, 30TTOM 28480 07010-00339
? 23600118 SLREWeMALH bwl2 ,JlEsINe,d PANeMDapRl} 2E46D FELLLI Y]
i D430«058T FOOT RUBBER 2budo IR TY IR}
i1 24600201 i SCREWMALH ba32 ,SelneLG PiNaHDuPOZ] 26680 23btsga0}
12 GT01oeR0RBY 1 CASTING 28449 ¢lotgmanadl
(3 07010men083 1 END CAP ABSEMBLY #8480 4101 G0b0083
14 G¥018a80200 1 PEN MOLDER ASSEMBLY 2Bad0 G703 0m60200
38 070 0mb0iTe 1 TAaBLE, AUTOGRIP 28480 G10i0=80198
H LONTROL PANEL, REFER TQ FIR, bel,
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Figure 6-1. Main Frame, Exploded View
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Table 6-3. Pen Drive Assernbly
Reference HP Part - Mfr
- . at Description Mfr Part Number
Designation Number Y P Code
} 220060154 { SCRAEWMALN 4adl  THalNalG PANWRD=POZI 28480 RE00501%1
F R190n0108 3 HARMERSLK N¥ ND, 4 ,i18eineid ,226=TN«0D 28460 2190mcita
3 2140u0416 i WABHMER=FL MTLL MO, 4 ,i2%wINw}D FLTT L 219080418
4 141020277 1 BuBKING, LAMF WOLDER 571632 THREAD 2049¢C Avidi0aGRTTmg
5 0704020018 i BEAR, YwBRIVE 28480 476 0wR008)
4 0T019=2000% i $TUD, YwGEAR 2eudg GY050e20603
7 ?120w6160 H LABELRBLANK  73alNewD §,75uINwld MYLAR 2864 Tidoeble0
8 07010260002 1 PEN LIFT ASBEMBLY 26480 070i0=a0002
L] thB0w]1887 ¢ SPRING EXTENSION H T l4pperBey
i8 34020203 L SCREW=MACKH buld ,825oIN=L§ PANwwDeRGL] 28u48g 2360w 03
1 2360u0i48 i BLREWeMACH &a32 ,375=INLG 83 DEG 28udg 236000118
12 GTG1g=eb008 1 WABMER FELLY to10mg0008
13 2190e018% 1 WASHERWFL MTLE 174 IN  31dwinNelD 25480 FITTELEN
14 0520m0128 1 SCRENaMALH Zn3b ,29wiNell PANAD=PORI 28480 03RQu0iRé
L& 21%0=0148 1 HASHERwLX HLOL NG, 2 ,088«INw]D 28480 ei9cagliR
16 16500230 i SABMERSFL, MILL %0, & ,0%1=In=l0 F8udg 30500230
17 J050ec223 1 ARANERSF MYLL N, 4 L 12SeIN=ID 284bo HA RN TS
18 2200014y 3 SCRENMALH dedQ ,312w[NelLG PANWHDWPQII 28460 e20mQiag
1% 07010wbOUBE 4 YeMOTOR MOUNT ABSEMGLY HLITT 0T010wg04EE
70 c7015e20023 ¢ PLyadr, LAM 28482 001520023
21 jUe0mibbY H SFRINGwTASN ,A34wIN0D ,ilaINsLG B8T 2kudy {460eibad
22 ¢510w0048 i RETAINER«RING Zor EXT ,128eD1k 3T, 05738 j000eiedtugD
i3 G701040018 § Cham, BEN LIFY 28488 ATQL0ebaG il
4 2200u014) SCREWaMALA 4ad ,JL12#INeiG BANwHD=A0Z] ‘abkko 2200m0t4}
28 Zi90m0108 HABMEReLK NM NO, 4 ,il15eINe]lD ,Z23b=]Nw00 WBusY 21900108
28 0360m0H09 { !iiMINAL-aLD! (UG PLeMTG FOReK!/248CR 28480 6380n0409
g7 0495=0107 1 SOLENOID, PEN L p8u80 t4Flenicd
28 07050=60080 1 YrhRM ACSEN!LY FLLE T $T0ltbehGOBE
29 090%w0383 y BEALI®O RING, 6,238% 1D Tesdl 6220708
10 0704020160 § LTUD, PULLEY 24ud0 $7040208 60
31 IH{Ow) b8 H BALL BEARING 28480 {dionognd”
32 d7640wDYug t PULLEY, YeIQLER 26489 4TGUgmR054D
13 30500394 Iy WABHERmFL MTLE NO, § ,iJeiNalD ,25«fNeQD 28480 3050=6394
34 076t g=20007 t ROD, Y<GLIDER FLITT 07105020007
% 2200e§Lu0 1 SCRENeMACH 4od) ,2%wINell §00 OEG 284680 RGO 140
i& Spsiwil®n [l PEN, DHSPOSABLE, HED FLET R S48 =§ 190
37 48160008 \ YCRENMACH (oB80 ,188iNall PANMMDWSLT 260680 081600008
38 0701060200 | PEN MOLDER AB3EMBLY LT 4701060200
3% 22000179 H JCREWmMAGH 4okl ,{Z5eINai G PANWNDRROZ] 28440 2200m0iTY
40 0Tol10e0G0t2 1 WIPER, YoAX13 FITTY 07GI0w80GE2
41 0520w0138 B SCREWWMACH @56 ,JTamiNaiG PANuADSBOZ] 26480 0520w0130
LY 4005w 63h3 H O RING H L1 1] 0805#03563
43 oI 0=2001e i ALIDER, BLOLK Yw~AX1E F{TIT] 0toLto=2dole
44 G7010-60224 3 ¥ AXIS CABLE ASSEMBELY 28480 87010-60224
us 870t 0=801%8 $ TAALE, AJTGGRIP 28489 0T010601%8
4h 2360=0204 i BOREWMACH $u3F ,SwiNell BANaMD-®OI] 28480 R3p0wod0i’
47 $T010020012 i PAPER GUIDE 28482 6T010m20012
48 2300=0117 1 ACREWSMALH 4432 ,ITSwINLE PANWHD#BOZ] 28480 238080517
ue $7010=60001 | PARER §108 FTTH 87010060001
59 27010 0008 i SLIDER ROD, xwdxig eBady ¢7010=200080
§1 0340w2138 i GROMMET, VINYL 378" 1D 8000y ge0
LT GT010w00310 1 GLANP, CABLE . 28aed ¢To10w00340 -
53 Bd60=0009 2 NitoMERan/LKRR GubOeTHY 0FdnINoTHK 26480 2280w0009
54 GTQLOwUO0HG i CLAKP, MGTOR 28480 GT0u0=40069
55 240e0009 KUTeHEXmW/LKKR Ges0aTRD ,084alNnTHK 28480 224096009
35 5060uss08 F MOTOR ASSEMBLY hudo 5040mEp08
57 070UOmE02LY H PULLEY ABBEMALY aduso 0706000247
g6 §7040=2082¢ } SLEEVE, IDLER, PULLEY 28480 0Tua0eReSE0
89 24Lbepa0é § SCREWMACH budd HwINelG TReMDwRH| pdudg 24I0w00Q4
0o 2360aGYLE BLRENwMACH tu32 1, 878ulNel PANwHOWPOZI 284de 360m0318
31 BTGLOwRO0EE SLIDER BLOLK, XwAXLS 284D Gr010e20035
02 DT010ed0004 YENGION 2DJUST, XwCABLE REHE0 $7010%40001
43 YT01006G023 1 WIRER, XadXI® 28480 0T010=004238
&4 2200=0179 SCREWwMALM 440 ,j2%alNe i PAnwHDeRQI] 28480 2800.Q17%
(1] Z360=0209 1 SCREWWMALH bw32 LelNeld FANeHDoPOZ 28480 23b0m0R00
bb 0704080710 1 GEAR ABBEMBLY, XeORIVE 2480 07040mb0T10
34 SQE006208 i STUD HEEE $070eeR0E
LL] 1550w 75 H CABLE, X-DHIVE NO. ! 284bo 1550s1 744
89 0701040052 4 EDJUSTOR, YmARM 28489 oTOLGedouIR
70 22600001 5 NUTOHEXaDHLwEHAM Gmb0uTHD ,0060INeaTHK 28480 2E60%000}
71 18391738 i CABLE, X-DRIVE NO, 2 ) 28480 §530mi 735
2 97050mb008Y 1 END LAP ASBEMBLY, YwuiRM 2baso GT41000008)
73 2160=0198 WABHEReLK NM ND, 4 ,ii1S«lN=]D ,226mlN=CD FELTT 2i90wb108
T Ba00wOL k] BLREWWMACH Gud0 ,Ji2eINaiG PANmHDaPOZ] #Bydo 2200%0141
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Section VI

Table 6-4. Control Panel

Model 7015B

Reference HP Part . Mir *
- 4 Qt Description Mfr Part Number

Designation Number Y P Code

t 1510=009% [ BINDING POUT 8GL 2GUL«TUR QBP RHED 78480 1510w00Y4

H 1510e0822 1 FILT3 1510m0522 .

3 0370s509% [ KNUE«BARE 1/2 OHP ,a¥=iNell génbe 0370409%

4 22000139 ! BEREWaMALH Hod0 ,35slNald PANeMOmPOZI LT 220000139

g 29500043 [ NUTaREXaDBLuCHAN E/8n32aTHD ,0%4w]NeTHK 26480 295000043

6 070l aw00302 1 PANEL) CORTROL Fausy ar0i0w00b0R

? Q7056000291 i PANEL, BUE 2ouR 07010m00894

5 0340=0348 6 TEAMINALo#LOR LUE LX=MTG FORoweoBCR 78189 2104n0bad0

E] 24g0wll ' NUT»REXwDBLRCNAM bol2utnd ,{2Gn]NuThK 28480 43080010

18 298000144 L] NUTeMEKeDBLaCHAM 3/78uddnTHD ,188=]naTHK 18480 FIBOng L 4b

i 0360=0345 TERMINAL=BLDR LUR LK*MI§ FOReFe=8(R 74189 210406000

12 240=0010 NUToMEXwOBLBCNAM bafEatny ,13Sa]NeTHE 28us0 FXTLIT T

13 219020103 [] WARHEReLK INTL T 3/8 IR (JBeINeIR 78169 Laaom0s

14 21002682 4 RESISTOR, VARIABLE 10K 10T abadg 2100-2682
(REY YoVERNIER

1% 2100-2682 RESISTOR,VARIABLE 10X 107 20480 2100-2682
(A1) YelEAQ

18 2100.2682 RESISTOR, VARIABLE 10K 10T 28489 7106.2682
tRY) X=VERNIER i

17 2100-2682 HESISTOR, VARIABLE 10K 107 25480 2100-2682
(RE&) XWIERD

ta $7010w001 34 § $uIELD, INPUT 28480 074Lgm001 34

18 $7015=603080 3 (AE3 PREAMPLIFIER, FCA adudo pT0t%n60340

20 47015=80388 $ (a4} CUNTROL, PG 26480 0T015eEa380 -

21 $TOL0mu0BES 3 HeLDER, PCA . iBuso 0T9icadoldio

23 2490=0008 3 WABHER=LK EXT T NO, & ,idie[NeID LY.L 1344

23 2360-0208 b} SCREWwMALH 832 ,TSelNol0 PANWHD=POZI 284849 Za0e0d0s

2 101060203 ] CABLE ASBEMALY 2&u4Bq 0T016u60203

28 2F010=60201 i LABLE LBBEMBLY, Y 28489 eT010w00R0}

FTS $TOL0b0R02 t CABLE ABSEMBLY, X 28480 $7010w80202

6-8
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Model 70113

Figure 6-3. Control Panel, Exploded View
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Section Vi

Table 6-5. Rear Frame Assembly

Model 70158

Reference HP Part Q - Mfr
X A 1 Description Mfr Part Numbe
Designation Number Y P Code "
i AT0iGaR088s i CABTING 25ubg 0r¢i0edudd
FH 3100007 i SCREN=MALH w12 golNu_l RineNDeROl] FLLT 2%400008?
] 1400-0284 0 CABLE TIE, MYLON 28487 14000264
4 10003374 i SLIDEWIRE, X-AXIS 13.0K FIT11] 2100w iTTY
§ 23a0eil) 2 SCREWeMACK Hu32 ,375elNelG 82 DEO 2eLs0 2360uCib]
[ 360e0368 1 TERMINALeGLDR LUG LXKaMTG FORmganbiR TE18% 2104m08u00
7 2U2Qe2040 1 NUToREN=DRLwCHAM bed2emD (EREwIN0THK 2Bu8Y FLELL-RY
& 37010080308 1 (A1) PURER BUBBLY, PLA° dhuBG OT¢i0=00300
9 47058ab0009 1 CABLE ABBEMBLY, PUWER FELT 7455060009
Yl 0704560370 1 (AR) YeuMPLINIER, ALA 2hudg G7U15ea0370
i1 010180340 (Ag) ¥odWPLISTER, PL2 2BuBe QT¢15=00360
i2 QF0iB=00008 ; CABLE ARBEMBLY, AMPLIFIER F2.01 1) §705%ee0008
vy 0T080a00001 H SUPPORT, PONER BRALKET 2buge oTei0wgugsy
14 G7450wa0357 i PONER RRACKEY A88EMALY 2é4dg 0TgLo=a0iL?
15 GS10e0ToG 1 CABLE CLAMPeMPCL ,3130014 312D 8TL 00934 CINGH ¥FG1 858
14 290Gl 08 H HABHER®RLK NM NG, ¢ 1i9eiN=lD ,324wIN=CD abubg 2190=0108
17 FEB0=0p0) F] HUTwREX wDBLaCHAM GadQaTHD ,09d=iNaTHK 28udo E3A0=0001
148 3i0swaRRy 1 SWITOHeRB DPOT ALTNG 4 2S0VAL GRNeATN FITT Jlolwdaa?
19 $T0I0=b0289 1 CARLE LAGEMBLY, PRIMMRY p6ube ATLI0wb0RaY
29 E360woR2S 1 BCREAmMALR 6032 ITSn]Nanl HEXwHOwKEX FLIT 2ie0waal
2t 14000090 1 WASHERLRUBBER S/8% 3D 00004 289
2 EL1OmOATO i FUSERGLUDER=EXTR PO3T Z04 300V ULSIEC 24700 JasL03=010
23 2li0n0bbl i FUBEHOLDEIRSEXTR POST UL,/IEC ,25X%,R%FUBE 28480 2150m04bS
24 07010-60198 CABLE ASSEMBLY, Y-TRAILING 28480 07010-60158
25 ST010wkd008 H CLAMP, CABLE FLLLE] 070i0=40008
26 Y1001 3 1 H NUT«HEXwDBLaCHAM Sw3ZuTHD ,04FmINaTHK 4480 FEHTLEE )
27 G7010e00318 H FLATE, COVER T 07010=00384
28 2880e000¢ 4 NUToMEKwiv /LKW SaddmTHD ,123w]lNcTHK F818% KEPSi{wod {BG0200
29 9360=0005 H TERMINAL@BLOR LUG PL=MTE FOR2e8rBLR 19963 Jupa, {69
30 21¥¢apalp § WAARERIRELTANGULAR s4 98986 PITRE T
It 9150079y t CLAMP, CABLE 25480 0150e079]
32 a7010-60328 L [T1) TRANBFLRMER Foudyg Q70Ll0=k03R0
+ 33 200050 NUTaMEXwDBLulHAM kaddwTHD (629 [NeTHX ELIE FHAOL00LS
34 1900408 H WASKERWLX HLCL NO, & idiaIN=]] 28460 219040108
33 I0SU=0393 H WABKMERWEL MTLE NO, 3 ,ileikelD F2LT 14 3uS0e0393
5% AToUOmaRED i CLAMP, #QTOR 2848 GTOkDeUURE0
37 L0nQwess? H BMOTOR X 2848¢C Shadweboy
38 0754wad00? i INBULATOR 2BubC T040%40007
9 07040wiB0lD 5 WABHER 28480 $rokombonio
40 2200wnl sl i BUREWwMACH 4wl ,438«iNal G PANwHD=P(Z] 25uBgQ Fa05w01uE
41 2190mo¥st KABMER=BMLOR NO, 10 ,J9B=[Nal( LTL LT T8b0o
Y] 2190-0%2%8 WAARER=LH NO, & ,iddwlleis JRTIN«GD 22035 Sawd0owF 02
43 F260e0001 NUTwHEX@QELwCHAM dudfuTkD 0FUoiNaTre 28480 Fr{TL11131
L2 d3b0e0157 2 BCREW=MACH bwll ,3Y7Selfel§ PANwHD=ROZ] 2BdBG 23a0m0ity
4% 23600183 ACREWSMACH 6m3Z ,A7SweINeld &% DES FETT:1Y 2lbom0 183
Y 235000208 H BLREW.MALH baid ,TSolMell PiNanl=FOI 26uBg 2360n020%
L3 F350a015T BLREMaMALN b=3d ,3TS=inN<L§ PANRD=RQTE 2848c F3bGe051T
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Section VI Model 7015B
Table 6-6. Reference Designations and Abbreviations
REFERENCE DESIGNATIONS
AL e assembly E oo .. miscellaneous P ... etectrical connector U ... .. integrated circuit;
AT .. attenuator;isolator; electrical part (movahle porilon); microcircuit
termination | R fuse piug Vo, ... .., electron tube
B .......... fan; moLor | filter Q... .. transistor: SCR; VR ... . wvoltage regulator;
BT ... . e battery H .. hardwere tricde thyristor hreakdown dicde
C e e capacitor HY .. .... cireulator 5 2 resigtor W . ... cable|transmission
CP ... .... . ... soupler J ... electrical connectoy RT . thermistor path; wire
CR ....: .. diode: diode {stationary portion); S ... e switch X ............ socket
thyristor; varactor jack T e transformer Y .... crystal unit (piezo-
DC ... directional coupler T8 ... .. terminal board electric or quartz)
DL ... deiay line < S relay TC . thermocouple Z . ... tuned cavity;tuned
DS ... ... annunciator; P coili inductor ™ ... test point circuit
signaling device Moo e nmeter
(audible or visual)l MP ....... miscellaneous
lamp; LED mechanical part
ABBREVIATIONS
A .. ......... ampere COEF v ... . coefficient EDpP ... .. elzctronic data INT .......... internal
ac . ... aiternating current COM . ... ... common processing KE .. e kilogram
ACCESS . .,... accessory COMP ... .. composition ELECT . .... electrolvtic kHz ......... kilohertz
ADJ . ... ... adjustment COMPL .. ..., . complete ENCAP encapsulated . J R kilohm
A/D . ... analog-to-digital CONN ....... connecior BT ... ..... external KY .o e kilovolt
AR .., .. audio frequency CF ...... cadmium plate Fooo i e . faxad ... . vu..... pound
AFC ... ... autematic CRT ... cathode-ray tube FET ....... field-effect LC ... ..., . inductance-
frequency control CTL .... <complementary transistor capacitance
AGC ... .. automatic gain fransistor logic FiF ... .. .. - flip-flop LED .. light-emiiting diode
control CW . .. continuous wave FH# ..... . fiat head LE ... ... tow friguency
AL - aluminum EW L. clockwise FIL H fillister head LG .. oo e long
ALC ., . automatic level cm ... centimeter FM ., . freguency modulation LH .......... left hand
control D/A . ... digital-to-analog FP ........ front panel LIM . L. ... ... HInit
AM ... amplitude moduia- dB .. ... ... decibel FREQ ....... frequency - LIN ... tnear taper (used
tion 4Bm . ... decibel referred FUD ..o c et fixed in parts list)
AMPL ... ..., amplifier te 1 mW SR gram Hn ... D linear
APC automatic phase de ....... direct current GE ... germanium LK WASH lock washer
control deg . . degree (temperature GHz . ........ gigaheriz LO .. . low: local oscillator
ABSY ... ... assembiy interval or differ- GL ..... e e glass LOG . . . . logarithmic taper
AUX . ... o auxiliary ° ence) . GRD ., ...... ground{ed) (used in parts list}
AVE e e average .. .... degree (plane H....... . henry log ........ iogrithm(ic)
AWG . . American wire N angle) Ao, [ hour LPF ... .. low pass filter
gauge [ S degree Celsius HET .. . heterodyne LV .o low voltage
BAL _........ . balance ° {centigrade) HEX .. ...... hexagonal mo...e .. meter (distance}
BCD ...... binary coded JF degree Fahrenheit HD ... ... e e e head mA L, milliampere
decimal K ....... degree Kelvin HDW .. .... . . hardware MAX ... ... maximum
BD ... board DEPC .. deposited earbon HF .. ..., high frequency mE{ ... ..... megohm
BECU ...... beryllium DET ......... detector HG . oo e e et mercury MEG mey (108 (used
copper diam . ... ... . diameter HI ... e high in parts list)
BFO . ... . beat frequency DIA ... diameter (used in HP .. ... Hewlett-Packard MET FLM metal film
aseillatoy parts kist) HPF . high pass filter MET OX metalic oxide
BH .. .... ., . binder head DIFF AMPL .. differential HR ... howur (uded in MF .. . medium frequéncy;
BEDPN .. ... breakdown amplifier parts list) microfarad (usad in
BP ... handpass div ... e division HY ., ...... high voltage parts list)
BPF . .... bandpass filter prptT ... L. double-pole, Hz ...... y v+ ... Hertz MFR ... ... manufaéturer
BRS ......... .- brass double-throw 1{o) , integrated circuit ME .0 o milligram
BWOG . backward-wave DR ..o e e drive 5 inside diameter MHz , N megahiertz
oscillator DSB . ... double sideband 1F . intermediate 119 N millihenry
CAL . ..., .. calibrate oL . ... dicde transistor frequency [131 7+ S mho
cew .. counter-clockwise legic ) IMPG ... impregnated MIN . minimum
CER ..... . .. ceramic DvM digital voltinefer n .. ..., .. inch min . .... minute (time)
CHAMN ... ...... channel ECI, ..., . emitter coupied iNCD .. ... incandescent » ., ..., minute {(plane
[ ¢ RV centimeter logic INCL . , include(s) angle)
CMO cabinet mount only EMF | | electromotive force INP ... ......- input MINAT ....... miniature
COAX ... ...... coaxial INS ........ insulation mm ... millimeter
NOTE

All abhreviations in the parts list will be in upper-case,
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Table 6-6. Reference Designations and Abbreviations (Coniinued)

Section VI

MOD L, L. muodulator
MOM L, MOMentary
MOS L. L. metal-oxide
semiconductor
ms miliisecond
MTG ... mounting
MTR meter (indicating
device)
mV ... ... millivoit
mVac ...... millivelt, ac
mVde ... ... millivolt, de
mVpk mitlivelt, peak
mvVp-p ... milivelt, peak-
to-peak
mVirms millivolt, rms
mWoo milliwati -
MUX ... .. mulitiplex
MY ., o mylar
MA o oo, microampere
ME ... microfarad
ME oo microhenry
fmho ... ... micromho
Ms ..o h . . microsecond
MY microvolt
MVae . . .. .. microvoit, ac
HVde ... micravelt, de
MVpk microvolt, peak
MV p-p mierovolt, peak-
fo-peak
MVrms microvoif, rms
MW microwatt
nA ..., ..., nangampere
NC L., . L. no connection
N{C normallv closed
NE ., ... ... neon
NEG ......... negative
nF ... nancfarad
NIPL ...... nickel plaie
NG ... normally open
NOM ..., nomiral
NORM ........ narmal
NEN negative-positive-
negative
NPO negative-positive
zero {(zera tempera-
ture coefficient)
NRFR .. notrecommended
for field replace-
ment
NSR ... .. not separately
replaceable
NS . ... ..... nanosecond
nW .. nanowatt
QBD order by descrip-

tion

oD L. ... outside diameter PWV ... L. peak working TS ... ... ... tinie delay
OH ., .. ..... owval head voltage TERM ... ... .. terrinal
OPF AMPL operational RC ... ... ... resistance- TFT thin-film transistor
amplifier capacitance TGL ... oo toggie
QPY L. opticn RECT ... ..... rectifier THD .. ... ... .. thread
Q8C. ., ..o osculatoy REF ......... reference THRU . ... .. through
OX ... e oxtde REG ......... regulated T ... . titantum
OZ e e e e ounce KREPL . ... .. reptaceable TOL . ... ... ... tolerance
e ohm RF .. ... radic frequency TRIM ..., ... trirnmer
P peak (used in parts RFI radio frequency TETR .. .. ... transistor
list) mterference TTL transistor-transistor
PAM . . pulse-amplitude RH .. .. round head; right jogic
modulation hand TV L. television
PC ... printed circuif RLC . ..... .. resistance- TVi television interference
PCM puise-code modula- indueiance- TWT traveling wave tube
tion: pulse-count capacitance U oo, micro (10%) (used
maodulaticn RMO . rack mount only in parts liss)
PDM ... .. puise-duration yms .. . . root-mean-square U¥F , .. microfarad {used in
modulation RND ... ... ... round parts list)
pF Lo picofarad ROM . . read-only memory UHE | . ultrahigh frequency
PH BRZ phosphor bronze R&P ... .. rack andg panel INREG .. .. unregulated
PHL .. ........ Phillips RWV reverse working Vo e e e vols
PIN positive-intrinsic- voltage VA ... . voltampere
negative 5 ... scattering parameter VAE v v v e e e volts, ac
PIV . ... ... peak inverse § o e second {time) VAR e . variable
voltage o second (plane angle) VGG . voltage-conirolled
pk e e s peak S-B..... stow-blow €fuse) osciliator
PEL ... ... phase lock (used in parts lst) Vde . .... volts, de
PLO ... ..., phase lock SCR silicon controlled VDCW. . volts, do, working
oscillator rectifier: serew (used in psarts list)
PM phase modulation SE .. .. selenium VIFY ..., voits, filtered
PNP positive-negative- SECT .. ... ... sections VFO variable-frequency
positive SEMICON ... .. semicon- oscillator
PO e part of ductor VHE ... .. very-high fre-
POLY .. polysivrene SHF ..., ... superhigh fre- guency
PORC .. ...... porcelain quency vek ..., . valts, peak
POS . . positive, position(s) |3 S silicon Vp-p volts, peak-Lo-peak
(used in parts list) S silver Vrms volts, rms
POSN PR position SL oL slide VEWR voltage standing
BOT ... . potentiometer SNR . . signal-to-noise ratio wave ratio
[ peak-to-peai SPDT ... singie-pole, vro oL L. voltage-tuned
PP peak-to-peak (used double-throw oscillator
in paris list) SPG L. spring VTVM . vacuum-tube
2320 puise-pasition [ < split ring voltmeter
modulation SPST ...... single-pole, VXY volts, switched
PREAMPL, . . . preamplifier single-throw W e watt
PRF pulse-repetition 588 ... .. single sidehand B N with
freguency 88T ... ... stainiess steel WIV working inverse
PRAR , ... pulserepetition STL ... . steel voltage
rate 1 square WW ... wirewound
PS oo e picosecond SWR standing-wave ratic WO L. without
PT e e point SYNC ... ... synchronize ¥YIG . yitriume-iron-garnet
PTM ... ... . pulse-time 1, . timed (slow-blow fuse) ZO ....... charaeteristic
modulation TA ..o tantalum impedance
PWM . ...... pulse-width TC ... temperature
moduiation compensating’
NOTE

All abbreviations in the paris list will be in upper-case,

MULTIPLIERS
Abbreviation Prafix Multipte
T tera 1012
G gipa 109
M mega 106
k kilo 103
da deka 10
4 dect 101
< centi 1072
m miik 103
H micro 1078
n nano .1 0“’9
B pice 1912
f femto 1015
‘a atto 1018

6-13
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Table 6-7. Code List of Manufacturers

MFR VALY

NO. MANUFACTURER NAME ADDRESS CODE
DOO3A Empire Electronic
01006 Allen-Bradliey Co. Milwaukee, Wi, 53212
(203G Motorola Semiconductor Products Phoenix, Az. 25008
0223G Fairchild Semiconductor Div. Mountain View, Ca. 94040
0260H Thermalloy Co. Dallas, Tx. 75231
0288C Siliconix Inec. Santa Clara, Ca. 95050
0299E MEPCO/Electra Corp. Mineral Wells, Tx. 76067
03298 . Corning Glass Works (Bradford) Bradford, Pa. 16701
0340F National Semiconductor Corp. Santa Clara, Ca. 95051
03418 Corning Glass Works (Wilmington) Wilmington, N.C. 28491
0374D Bourns Inc. Trmpot Prod. Div. Riverside, Ca. 525067
03790 Advanced Micro Devicﬁs Ine. Sunnyvale, Ca. 94088
03883 KDI Pyroiilm Corp. Whippany, N.J. 07981
(0420F Sprague Electric Co. North: Adams, Ma. 01247
04498 Centralab Elek. Div. Globe-Union Inc. Milwaukee, Wi, 53202
046010 Federal Screw Products Co. Chicago, 1L 60618
0470C Littelfuse Inc. Des Plaines, I 60016
0487F C-W Industries Warminster, Pa. 18974
04941 Walsco Electronics Corp. Rockfo_rd, i .6} 161
0552D Dale Electronics Inc. Columbus, Ne, 68601
35738 Indgstrial Retaining Ring Co. Irvington, N.J. 07111
08261 Spectra-Sirip Corp. | Garden Grove, Ca. 926472
27264 Molex Products Co. Downers Grove, 1. 60515
28480 HP Div. 00 Corporate Hdq. Palo Alto, Ca. 94304
31918 IEEE/Shadow Inc. Minneapoiis, M. 55426
73138 Beckman Instruments Inc. Helipot Div. Fuailerton, Ca. 92634
78189 Hiinots Tool Works Inc. Shakeproof Efgin, 1i. 60126
79963 Zierick Mfg. Co. Mt, Kisco, N.Y.. 10549_

56-14
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SECTION Vi

MANUAL CHANGES

7-1. INTRODUCTION.
7.2, This section contains information for adapting this manual to recorders for which the content does not apply directly.

7-3. If your recorder serial number is not listed on the title page of this manual or, in this section, it may be documented in
a yellow MANUAL CHANGES supplement. For additional information about serial number coverage refer to INSTRU-
MENTS COVERED BY MANUAL in Section 1.

7-4. MANUAL CHANGES.

7-5. To adapt this manual to your recorder, refer to Table 7-1 and make all of the manual changes lsted opposite your
recorder serial number.

Table 7-1. Manual Chanrges by Serial Number

SERIAL PREFIX NO. ~ CHANGENO.
1808A 1,2
17414 1,2,3

7. MAMUAL CHANGE INSTRUCT!ONS.
7-7. CHANGE L.

7-8. Page 828, Table 8-5. Make the following changes.

Reference HP Part Mfr
Designation Number Oty Description Code Mfr Part Number
Add: ASRG 07570449 4 | Resistor, 20K, 1%, .125W T 0329B | C4-1/8-TO-2002.F
A5SRE 0757-0449 Resistor, 20K, 1%, .125W F 0329B | C4-1/8-T0-2002-F
ASR24 0757-0449 Resistor, 20K, 1%, 125W F 0329B | C#-1/8-TO-2002-F
ASR26 0757-0449 Resistor, 20K, 1%, .125W F 03298 | C4.1/8-TO-2002-F
Change A5 077015-60340 1 PCA, Preamplifier
To Read: ASRY 2100-3353 2 Resistor-TRMR-20K, 10%, 1Tum | 0374D 3386X-Y46-203
ASR25 1 2100-3353 Resistor-TRMR-20K , 10%, 1Tum | 0374D 3386X-Y46-203

Page 8-29/30, Figure 8-24. Substitute the following Figure 7-1.

-3
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@ COMPONENT SIDE
@ REVERSE SIDE

7-2

Figure 7-1. Preamplifier PCA A5 Parts Location
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Page 8-26/30. Figure 8-25. Change the Ul and U3 circuits to agree with the following Figure 7-2.

VY

OFFSEYT

G VOLYS

7.9.  CHANGE 2.

7-10. Page 822, Table 3-3.

Figure 7-2. X and Y Axis Offset Changes

OFFSET

Section VII

DELETE: AZ and A3CIS 01600170 1 Capacitor-Fxd, 22uF.

Page 8-24, Figure 8-20. Substitute the following Figure 7-3.

Page 8-25, Figure 8-21. Dejete Capacitor C15 (.22/25V) from the feedback loop of the serve amplifier.

7-11. CHANGE 3.

7-12. Page 6.4, Table 6-2. Make the following part number changes:

Reference HP Past Mir
Designation Number Qty Description Code Mfr Part Number
7 0701000317 1 Cover, Connector 28480 0701000317
g 07010-G0313 ! Cover, Bottom 28480 (7010-00313
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PCA A2

PCA A3

€1 & C2 MOUNTED ON
OPPOSITE SIDE

C1 & €2 MOUNTED ON
OPPOSITE SIDE

-3

Figure 7-3. X and Y Amplifier PCA A2 and A3 Parts Location
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MANUAL CHANGES

MANUAL TITLE: XY RECORDER 70158 | MANUAL PART NO.  07015-90002
MANUAL PRINTED: MARCH 1979 CHANGE DATE: MAY 6, 1982

This supplement contains important information for correcting manual errors and for.adapting the manual to
Instruments containing improvements made after the printing of the manual. To use this supplement:
Make all ERRATA corrections.

Make all appropriate serial number related changes indicated in the tables beiow,

A& indicates new item.

SERIAL PREFIX MAKE CHANGE SERIAL PREFIX MAKE CHANGE SERIAL PREFIX  MAKE CHANGE
18494 1
2003 1,2
2008A 1,2,3
2016A 1,2,3.4

ERRATA

Page 1-3, Table 1-1. Change the foliowing specifications to read:
Accuracy at 25°C +0.3% of full scale on 001 V/in. (6 mV/em) range {inciudes iinearity and resettabiiity) plus
+0.20% of deflection when on other ranges. Temperature coefficient +0.02% per degree Celsius.
Resettability: 0.2% of full scale.

Timebase:
Accuracy — 1.B% of fuil scale at 28°C,

Page 1-4, Figure 1-2.
. Correct the figure as indicated.
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1 ] 10 ©100
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. Figure 1-2. Typical Y Axis Fraquency Response
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4 Page 2-3, paragraph 2-18, step b. Add the following sentence:
To prevent damage 1o the platen, a plastic washer (P/N 2190-0311) must be ptaced between the Y-arm clamping
bracket and the platen.

Page 3-1, paragraph 3-8. Add step f. as follows:
£, V/in. (V/em): Press down the 1 V/in. (500 ngm) pushbutton switches in both X and Y axis.

‘Page 3-1. Add the foliowing caution statement between paragraph 3-10 and paragraph 3-11:

CAUTION
One of the three input sensitivity range pushbuttons must be
pushed down before power is applied or the X and Y axis witl
stew to their mechanical limits.

& Page 3-2, Figure 3-1, item 4. Change to read:
PEN WRITE/LIFT switeh. A iwo position pushbutton switch. When placed in the WRITE position the pen is
lowered on to the chart.

Page 4-3, paragraph 4-13,s1ep ¢., line 2 to read:
... an output voltage of approximately 0.6 V (0.76 V for metric medel}.

Page 4-4, paragraph 4-13, step d,, item 7 to read:
7. FILTERS — OUT. {(Remove bottom cover for switch access.}

Page 4-4, paragraph 4-13, substitute the following for step n.
n. Set HP 62028 Power Supply for an ouiput voitage of approximately 0.9V (1.18 V for metric model).

Page 4-6, paragraph 4-17. c. and d. also paragraph 4-19. ¢. and d. to read:

417 ...
c. Set X-RANGE switch 1o 1 V/in. {500 mV/em) and Y-RANGE switch to 0.1 V/in. (B0 mV/ecm}, Gradually
increase ampiitude of function generator until Y-axis has a wavel of 7 in. {17.8 cm}.

d. Perform steps 4-15, . through h.

419, ..
¢. Set X-RANGE switch to 0.1 V/in. (B0 mV/cmf and Y-RANGE switch to 1.0 V/in, {00 mV/cm). Gradually
increase amplitude of-function generator until X-axis has a travei of 7 in. {17.8 cm).

d. Perform steps 4-15. e. through h.

Page 5-4, paragraph 5-15. 1., line 2, to read:

sweep at 1 in./sec {2 cm/sec).

Page 5-4, paragraph 5-17.step h., line' 2 to read:
.. Lindicates 0V £1.0 mV,

APage 5-12, Figures 5-17 and 5-18 are interchanged. Exchange figure numbers and titles.

& Page 6-3, Table 6-1, Accessory Kit, Add the following item:
Qry 2 POLARIZING KEY-CONNECTOR 1251-1118

Page 8-4, Table 6-2, Make the following change:
item 10 0403-6187

Page 6-8, Tabie 6-4. Make the following changes:

Hem § 2420-0003
ltem 12 2420-0003
jtem 13 2180-G056
ftem 23 2360-0121
Add; 3101-2227 Switch PB DPDT (ac line)


https://www.manualsplus.com/

070156-80002 Manual Change
Page 3

Page B-10, Tabie 6-5. Make the following changes:

item 7 2380-0117
items 14 07015-60317
item 26  2420-0003
ltem 28 2580-0003
ftem 29 2200-0103
{tern 30 3050-0001
ftem 31 1400-0017
ftem 32 50B81-1985
Item 40 2360-0199
ltem 43 2420-0003

Page 8-1, paragraph 8-7. Make the following changes:
52 1o 58
CR1 and CR2 to CR3 and CR4

R4 to R22
Ul to U3

Page 8-1, paragraph B-8. Make the following changes:

Ut to U3

RE and R10 to R27 and R28
R11, R12, R2 to R28, R30, R3
S3t0 57

R7 to R256

Page 8-1, paragraph 8-11. Make the following changes:

U2 to U4 .
5S4 10 58
R16 and R17 to R33 and R34

4 Page 8-1, paragraph B-14. Make the following changes:

R18 to R3B
R7 to R8

Page 8-1, paragraph 8-1%, Make the following changes:

R7, R6, R6 1o R8, R7, RE
R7 to R
R& to RY
R5 10 R6

Page 8-2, paragraph 8-17. Make the foliowing changes:

U4 to UZ
Ri3toR14

Page B-2, paragraph 8-18. Make the following changes:
R18 10 R20

Page 8-2, paragraph 8-20. Make the following changes:
U3 to Ui

R5to RS
R4, CB 10 Rb, C8
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FPage 4

Page 8-2, paragraph 8-22. Make the foliowing changes:
R11toTi

Page 8-2, paragraph B-25. Substitute the foliowing:

Placing the PEN switch 33 in the WRITE position puills pin 8 of U1 Jow. The output at pin 14 goas high causing
Q1 to conduct. The diode CR11 limits the base voitage of Q1. The initial conduction discharges C9 providing

a pull-in pulse to the pen solenoid. After CO discharges, the current through the transistor Q1 is sufficient 1o hold
the solenoid energized.

Page B-21, Figure-8-19. Change voltage reference at Resistor R13 1o read +16 _V(C}.

Page 8-23, Table 8-3. Make the following changes:
AZ & A3R19 1o 07570438

Page 8-25, Figure 8-21, Make the following changes:
Ci4 10 0. 1/100V

Page 8-28, Table 8-b. Make the following changes:

Ab Misceliéneous
PUSHBUTTON 10 3131-0382
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CHANGE 1
Incorporates a new pen holder assembiy.

Page 6-4, Table 6-2, 1tem 14, Pen Holder.
Change the part number to 07010-60354.

Page 6-6, Tabie 6-3, t1am 38, Pen Holder.
Change the part number to 07010-60354.

CHANGE 2

Adds a resistor to X and Y Amplifier PCA's A2 and A3 to prevent oscitlations in the emitier-follower output stage.

Page 8-23, Table 8-3, add the foliowing item:
A2 and A3R21 G757-0401 1 Reasistor 100 1% .126W F TC=0+-100 (3282 C4-1/8-TO-101-F

Page B8-25, Figure 8-21, Schematic Diagram. Draw Resistor R21 100 ohms betwsen Pin 6 of UZ and (3-04 base terminatls
{adjacent to TP2).

NOTE: On some PCA's this resistor will be physically locatad on the etch side of the board.

CHANGE 3

Changes wiring on the AC Voltage Select switches to correct the transformer output voltage on the 220V switch
position. '

Page 8-19, Figure 817, Change the ac primary circuit as indicated.
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Page 8-31, Figure B-26. .Change the ac primary circuit as indicated,
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CHANGE 4

This change adds two reverse biased diodes to the power supply circuitry, These diodes prevent the regulator cirouit
from iatching-up due to a negative biasing of the positive output when power is first applied,

A Capacitor C16 is added which, in conjunction with Resistor R21 {see Change 2) eliminates oscillations in the emitter-
follower Transistor circuitry of 03 and Q4.

Also with this change, Resistor R15 is relocated and two resistors {R2Z and R23) are added to the Amplifier PCA's.
These three resistors with Capacitor C13 eliminate oseillations in the servo-loop circuitry,

Page 8-22, Table 8-3. Add the following components:

A2+A3018 0160-2735 1 Capacitor-Fxd .00TUF £5% 100Vde MICA 28480 0160-2738
A2+A3CR16 18610743 2 Dicde-Pwr Rect 400V 1A . 0223G TN4004
AZ2+A3CR17 19061-0743 Diode-Pwr Rect 400V 1A 0223G 1N4004

Page 8-23, Table 8-3, Add the following components:
AZ2+A3R21,R22,R23 0757-0401 '3 Resistor 100 1% .125W TC=0+-100 00746 CRBi4
Page 8-24, Figure 8-20. Substitute the following parts iocation iflustration.

Page 8-25, Figure 8-21. Substitute the following partial schematic for the area indicated.
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C1 & C2 MOUNTED OK
OPPOSBITE SIDE

C1 & C2 MOUNTED ON
OPPOSITE SIDE

Figure 8-2C, X and Y Amplifier PCA's AZ and A3 Parts Location


https://www.manualsplus.com/

07015-96002 Manual Changs

Page &

wieabei(] SHEWLYDS "EV PUR ZV 5,V Dd WIH|dUIY A pue X | 2-g einbiy

§ AAA '
¥t i
I
— P
38 VS 5 NOLUSOd 2642 3TVIS T2
OIS 04 30 7 KGI2ISOd 1UVAT BHIT
SIXV A 23 F1REXI '
NOLLISOd JMTITS i
i _ | NO SANFA0 A5NYE 30¥i10A FT
| £ 3108 —
XS
4 : W
] i} RV ; '
i 2 ASL .
] ' [1 94 11
- i T o SAAd e <
i t U4 EF diey A 6L ' ATS YA Gk T X
WETE ANV X LT MW X
7 1 Wid £F IV X DL H [1°3 02 ¢ i
= N Agtr
TYNIMBIT 0L . 4 M —
i . ; HIMO1I03 IHIMIDIIS h& :
]
]
s
294 0TI 364 pLIB L —
; AL HAl
e i
. DY BT Y mwl i
1 Bty X L s s
FLOW o ¥ I i
- AMA o4 _
1o : ATY £ asp H
¥l I ¥} tus may i 3 | ./k ; |
AR 4 £ ;
8 ALY ABE/Y \_ 43
4] Asie m _
AT Y 3
¥
@‘ 2] Y T L i I
Tiud + ﬂ el L porbom
p— o - 48
1 AR 4 Ag KK( amr o L svaee L
sy o Y J— T8 T,
3 i
13 .
ot P DA MO+ @l
e Bl Al R . Bt Hng WAG e / L]
[°H
mee o wmh. e ) sy NW‘
[ B I S s 2 ’
P h
4ng E 4] NS08 Ly H] FTVIS Thig) va £
5 —fp Y - — LHBI FNIYLER & BUY FOPIEKY]
A
e L kil Aty [~] 0L . ..m%a #
¥ib Gl a J—
RLLE WV A Hivg 4
“““““ \m —PAVH EW R L. wersest
- [T SN AseieE i $V TR —
et T e
ek y
M3 4HD A3 |
- 0 — a5 vl A, wwesz \
i3
wa—d |a ) Asi® B _
ENOLLIS D Ltvh) 832 ) H
] i S TLAFT INFULKT & WEY Jovisses AY i
LeS GHY LPV 3L SIXY ) ETTE
Trew ONY £y 61800V X
oz | s
L. v I
T WY DAYIS .

b e WBBS

{3 ELO9 SLOLD) 306 L300 C(BLEQS-S1OL0) MSH TSN VI4 A MWV S8 4 EV
(USEM- 51000 T1E 539 " (BaTB851000) HE3ONT vld 31T Sty Iy

®


https://www.manualsplus.com/

Model 7013B

Secrion VI

SECTION VIH

SERVICE

8-1. INTRODUCTION.

8-2. This section includes the theory of operation; instru.
ment maintenance such as cleaning and lubrication; trou-
bieshooting and repair; as well as schematic diagrams and
parts location photos of the printed circuit assemblies.

8.3, The 70158 has the following printed circuit assemblies,

a. Al Power Supply Contains +16V and -16V
PCA supply and control circuits
for pen lift and time base.

b. A2 X-Axis Ampiifier Contains 16V, 15V and 6V
PCA supplies and the servo and
power amplifier circuit for
X-axis.

¢. A3 Y-Axis Amplifier Contains 16V, 15V and 6V

PCA " supplies and servo and power -

amplifier circuit for the Y-
axis.

Contains the time base sweep
rate circuit and recorder
function switches.

d. Ad Control PCA

e. A5 Preamplifier Contains the X and Y input
PCA circuits, range selector cir-
cuits, preamplifier circyits
and active filters.

84, FUNCTIONAL THEORY OF OPERATION.

8-5. The following paragraphs contain a description of the
recorder circuits by function. Included is a functional
description using block diagram Figure 8-17, with detailed
circuit analysis where necessary. '

8.6. INPUT CIRCUIT.
NOTE

The X and Y axis service systems are
essentially the same. Threfore only the Y-
axis will be discussed here. Any difference
between the two axes will be pointed out.

8-7. The input signal, either from the front or rear input
conjlectors, is appHed to the three section attenuator
switch 82 and the corresponding attenuator resistors. The

overvoltage protection circuit consists of zener diodes CR1
and CR2 and resistor R4. This circuit limits the input to Ul
to 10V.

8.8, PREAMPLIFIER CIRCUIT.

%9, The conditioned input signal is applied to the pream-
plifier U1, R9, R1C, the vernier R11, R12, R2 and the off-
sef circuit R6. R7, R8. With the vernier switch 83 in the
CAL position the preamplifier gain is fixed by the values of
R9 and R10. With switch 83 in the VERNIER position the.
gain is determined by the setting of the vernier potentiom-
eter R20. Offset potentiometer R7 zeros out any voltage
offset in the preamplifier.

8-10. FILTER CIRCUIT,

8-11. From the preamplifier the signal is applied to a two
pole active filter U2 and associated components, The filter
provides 50db normal mode rejection at 60 hz. Switch S4
is provided to bypass the filter. Gain resistors R16 and R17
set the gain of the stage at 1.24 for minimum response time
and minimum overshoot,

8-12. Phase potentiometer R14 is provided in the Y axis

only. This provides for phase balancing of the X and Y
servo channels. '

8-13. SUMMING CIRCUIT.

8-14. The preamplifier output voltage is applied to the Y
Cal potentiometer R18 and a series scaling resistor R7. The
value of the summing resistor differs between the two axes
and with metric calibration (Option 001). ..

8.15. The junction of R7, R6 and R5 isreferred 1o as the sum-
ming node and is maintained at approximately zero volts
when the servo is at nuli. Since the preamplifier output volt-
age is fixed at a level defermined by the input signal and the
summing node is maintained at approximately zero volts,a
current thre R18 and R7 is generated which is proporticnal to
the input signal. Two other currents are also summed af this
point. The zero control potentiometer current enters through
R6 and the feedback current from the slidewire follower
enters through RS, The sum of the three currents will cancel
at servo null to maintain zero volts at the summing node.

8-16.- Servo amplifier — Any voltage which appears at the
summing node will be amplified by the servo amplifier and
applied to the dc serve motor which will change the position

* of the wiper on the slidewire. This will change the slidewire

circuit voltage and return the summing node to nuil.
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3-17, Servo amplifier voltage gain is accomplished by U4 a
high gain linear amplifier. The output of U4 is applied 1o
darlingron power amplifier Q3 and Q4 in an emitter follow-
er configuration. The power amplifier supplies the high
current capability drive voitage for the de servo motor.

Zener diodes CR13 and CR 14 limit the motor drive voltage.

In the serve feedback circuit. the network of CRS - CR1G
and R135 provide for increased gain {or small servo error
voitages. This compensates tor starting friction in the
servo motor and associated mechanical paris.

When the diodes reach conduction level R13 is effectively
eliminated reducing the gain of the circuit.

8-18. The servo amplifier has maximuin stability when
driving a resistive load. To compensate for the inductive
load of the motor C12 and R18 are added. The combined
circuit 12, Ri8 and B2 “look” like a resistive load o the
amplifier.

3-19. SLIDEWIRE CIRCUIT,

8-20. The servo motor drives both the pen and the wiper
of the slidewire potentiometer. Any maovement of the
wiper on the potentiometer will vary the voltage to the
stidewire follower U3, U3 is a high impedence unity gain
amptifier. The output of U3 is appHed to sceling resistor
RS and to the compensation network R4, C8. The com- -
pensation network prevents excessive pen overshoot or
osciliation as the servo responds to a changing input signal,

5-21. AUTGGRH’ POWER SUPPLY.

8-22. The autogrip power supply is a voltage multiplier
circuit. The input to the supply is 308 Vac from a second-
ary winding of power transformer R1. The power supply
is current limited by R1, making it impossible to measure
the high voltage de output with a fow impedence de
voltmeter.

8-23. PEN LIFT CIRCUIT.

8-24. The electric pen lift circuit is controlled from the
front panel switch or remote control connector at the rear
of the instrument. Remote control may be sither contact
closure to ground or TTL lével switching.

8-25. Placing the PEN switch 84 in the RECORD position
applies ~16V to comparator U1C, This causes the output at
pin 2 to go high. This high output is applied to the base of
the relay driver Q1. The base Q1 goes high, limited by the
zener diode CR11. QI conducts discharging C9. The dis-
charge of C9 provides an initial pulldn pulse for the pen
sofenoid. After the discharge of C9 current flow through
the solenoid coil maintains the pen in the record position,
If the PEN switch is in the RECORD position and the
power ¢ the instrument is interrupted, U1D keeps Q}
turned off momentarily by the time delay R13, C8. The
delay allows capacitor C9 to charge sufficiently to create
the required pull-in pulse when the output of UlD goes
high and allows Q1 to conduct.

3-2
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8-26. X TIMEBASE CIRCUIT.

8-27. The X Time Base circuit may be controlled either
from the front panel SWEEP/RESET hutton or through the
remote controd connector at the rear of the plotter. Re-
mote control may be achieved either by contact closure to
ground or by TTL level control.

5-28. Pen-sweep is initiated either by placing switch S5 in
the sweep position or by contact closure to ground on the
remote control connector. This provides a low to pin 10 of
comparator UIA. The output of Ul A will go high deener.
gizing time base relay coil L. L1 opens switch 87 allowing
the sweep integrator to develop the sweep voltage.

§-29. The high output of comparator ULA is also applied to
pin 8 of comparator 1B causing the output at pin 14 fo go
low. This fow is applied to comparator UIC of the pen lift
circuit. This iowers the pen onto the chart at the start of
the sweep.

&-30. The integration voitage charges C1 through the resis-
tor selected by the time base switch 54. The current is kept
constant by the feedhack of the linear amplifier Ul. The
cutput of the sweep integrator is applied to the scaling resis-
tor R11 to provide the current required by the X amplifier
cireuit. The charging voltage for C1 may be varied by the
SWEEP CAL potentiometer R& to accurately cmbrdte the
sweep time,

8.31. To return the pen to its original position the time
base switch S5 is set to the RESET position. This creates a
high input at pin 10 of Ul A causing the output to go low,
This energizes time base relay coif L1 and also causes the
pen to lift. When L1 energizes switch S7 closes allowing the
discharge of C1 through R1Q, The zero output signal from
Ul is applied to the X-axis amplifier refurning the pen to
Zero.

8-32. SERVO MUTE.

8-33. It is possibie to disable the recdrder servo system
either by placing the front panel SERVO switch in the
STANDBY position or remotely through the rear input
Remote Control Connector. Remote Control of the servos
is by contact closure to circuit common of the zxis being
switched.

8.34. Switching to STANDBY connects common to the
base of FET Q2. Q2 turns on providing a path for current
flow from pin 8 of the OP Amp U4 to common, disabling
U4.

8-35. FET Q1 disables the servo when power is removed
from the recorder. The+15V at the hase of Q1 will decay
more rapidly than the regulated +6'V at the drain of Q1.

Q1 -will switch on raising the voltage at the base of Q2.
This switches Q2 on disabling the servo amplifier. This will
gliminate any possible pen movement when power is
removed.
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8-36. INSTRUMENT CLEANING,

8-37. Thorough cleaning should be performed periodically.
Intervals are determined by type of operation, local air
contamination, and climatic conditions. Under normal use
and conditions. cleaning intervals should be nine to twelve
months. Cleaning routine should include the following:

a.  Remove platen and bottom cover. See paragraph
8-38 steps b and ¢,

h.  In accessible areas where there (s only dust accumu-
lation, cieaning car be accomplished with an air gun. Use
stidewire cleaner, part number 5080-3605 to clean circuit
hoards. Where an air gon cannot remove dirt, dust, or ink
accumulation on mechanical parts, clean with a sponge or
cloth saturaied in mild liquid soap and warm water, and
wipe dry.

¢.  Every twelve months, gears should be cleaned
thoroughly with slidewire cleaner, part number 5080-3605,
and relubricated. Do not use soap or water on these
components.

8-38. AUTOGRIP TABLE CLEANING.

8-39. Dust and other contaminants on the Autogrip surface
lower the paper holding capability. Although recording

ink will not affect Autogrip performance, it may be desira-
ble to remove ink stains as well. NO STRONG CHEMI-
CALS, SILICONE-BASE CLEANERS. OR HARSH
ABRASIVE CLEANERS SHOULD BE USED ON THE
AUTOGRIP TABLE.

& WARNING I

Scratches or punctures in the table surface
may expose high voltage conductors. In-
struments damaged in this manner should
NOT BE OPERATED. For cleaning apply
water using only a Kimwipe® or equivalent,
being careful to not allow water to stand
on the Autogrip surface or run through -
openings in the enclosure as it may cause

a potential electrical hazard.

a. Cleaning moderate contamination can be accom-
plished as follows: '

1. Prepare a mixture of 75% isopropyl alcohol and 25%
water by volume:

2. Apply the alcchol/water mixture to the table usinga
Kimwipe®. Immediately wipe any moisture from the sus-
face. Never let any liquid stand on Autogrip surface as the
surface may become permanently damaged.

Section VI

h.  If the surface cannot be easily cleaned with the alco-
hot{water mixture, cleaning can be accomplished as follows:

1. Select a clean, tint-free cloth that will not serateh the
Autogrip surface,

2. Damnpen the cloth with warm water or alcohol and
apply a light amount of cleanser (HP 9310-0513). A com-
mercial cleanser such as Ajax®, Comet®, or Vim® may be
used.

3. Wipe the table surface until it is clean, then rinse the
cloti-and wipe any remaining cleanser from the table. Im-
mediately wipe any moisture {rom the surface.

4. Allow the table to dry before recording.
8-40. SLIDEWIRE CLEANING.

8-41. Irregular or jumpy recordings produced by smooth
signals on a properly adjusted recorder may indicate worn
aor dirty slidewires or wipers. To clean X-axis shidewire:

a.  Piace unit in upright position with back of instrument
facing forward.

b.  Remove hood. See paragraph 8-58 step a.

c.  Spray Xe.axis wiper contacis with slidewire cleaner
{(HP Part Ne. 5080-3605). Spray industrial cotton applica-
tor {HP Part No. 5080-5400) with slidewire cleaner and rub
along X-axis slidewire. See Figure 8-1.

NOTE .

If there is discoloration on cotton appli-
caror, repeal cleaning process until there
is no stam,

Figure 8-1. Slidewire Cleaning
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8-42, To clean Y-axis slidewire:

a.  Place unit in upright position with front of instrument
facing forward.

b.  Remove hood. See paragraph 8-58 step a.

c.  Raise pen holder.
d.  Raise pen bar to expose Y-axis slidewire.

e.  Spray Y-axis wiper contacts with slidewire cleaner
{HP Part No. 5080-3605). Spray industrial cotton applica-
tor (HP Part No. 5080-5400) with slidewire cleaner and
rub along Y-axis slidewire.

NOTE

if there is discoloration on cotton applica-
tor, repeat cleaning process until there is
no stain.

8-43. LUBRICATION.

8-44. This is a precision instrument. Gears and other mov-
ing parts have very close tolerances. Intervals between
periodic lubrication are determined by the type of opera-
tion, local air contamination, and climatic conditions. All
ball bearings are pre-lubricated. No lubrication is needed
for them. The procedure for periodic Iubrication is as
follows:

a.  Clean balance potentiometers and clean X- and Y-axis
slider rod every three months.

NOTE

Do not use slidewire lubricant on plastic-
coated X or Y slidewires.

b.  Every twelve months or 150 hours, whichever comes
first:

1. Clean and lubricate drive gears and guide under Y-axis
. carriage arm with light grade silicone grease, Part No. 6040-
0363. A Hght film of grease is sufficient.

2. Clean with slidewire cleaner (Part No, 5080-3603) and
clean cloth, and lubricate X- and Y-axis slider rod with
instrument oil, Part No. 6040.0220.

8-45, VISUAL INSPECTION AND MECHANICAL
FREEDOM TEST.

8-46. During periodic cleaning and lubrication, a planned -
inspection should be performed. The following steps are a
- general approach:

a. Check both X and Y drive gears for proper adjust-
ment (minimum backlash) and any worn or damaged teeth..

Ve
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b.  Inspect X-axis drive cable pulleys for any binding.
c.  Ensure servo motors are mounted securely,

d.  Slide pen carriage through several excursions, listening
for scrapes, grinding noises, ete.. while feeling for any bind-
ing in the movement. Repeat procedure for carriage arm,
If binding or other problem exists, perform step ¢, '

e.  Check cables of both axes for evidence of fraying or
rubbing.

£, Check components for evidence of overheating, loose
connections. cracked circuit hoards, or other defects.

g.  Remove bottom cover per paragraph 8-58 step b, Dis-
conpect A2J2 X-Amp motor connector and apply a level of
2.25V from an external dc power supply to the X-servo
motor terminais ping (1) and (2). This should drive arm to
left or right depending on polarity. If arm stops along
travel, mechanical bind may exist, Clean and lubricate
shider rod. H situation continues, perform paragraph 5-40
to correct bind, or replace servo motor per paragraph 8.71.

h.  Disconnect A3F2 Y-amp motor connector. Apply a
level of £2V from an external dc power supply to the Y-
servo motor terminal pins (1} and (2). This should drive the
Y carriage pen up or down scale, depending on polarity. If
pen carriage stops along travel, a mechanical bind may exist,
Clean and lubricate gears and slider rod, and readjust back.
tash for minimum backlash without binding. Correct all
mechanical binds., If problem continues, replace servo
motor per paragraph 8-71.

8-47. TROUBLESHOOGTING.

8-48. The overall block diagram (Figure 8-17) can be used
to isolate a problem to a particular assembly or circuit. Af.
ter a problem has been thus isclated, use the troubleshoot-
ing table (Table 8-1) together with the PCA parts location
and schematic for that board to obtain detailed trouble-
shooting information for the circuit. -

8-45. SAFETY CONSIDERATIONS. -

8-50. The safety considerations outlined in Section I, para-
graph 1-6 apply when troubleshooting the 7015B.

51, RECOMMENDED TEST EQUIPMENT.

8-52. Refer to Section I, Table 1-3 for recommended test
equipment. Equivaleni equipment may be used if the
model listed is not available.

8-33. TROUBLESHOOTING PROCEDURES.

8-54. Table 8-1 lists tronbieshootmg procedures for Model
7015B.
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Table 8-1. Troubleshooting

Section VIII

defective,

PROBLEM POSSIBLE CAUSE CURE
AUTOGRIP
b, Chart paper does not adhere a.  Improper chart paper. a. Use HP or equivalent.
to table correctly.
b.  Contamination on table, b.  Clean table (paragraph 8-38).
¢.  Cable to table not connected c.  Correct or repair.
or damaged.
d.  Autogrip table defective. d.  Replace (paragraph 8-36).
e.  Autogrip power supply e.  Isolate defective component
sutput voltage too low. and replace.
f. Chart switch defective. f. Replace.
2. Chart paper does not a.  Chart switch defective. a. ' Replace.
retease {rom table in
CHART RELEASE. b.  AlIR2 or A1R3 open 10M. b, Replace.
ELECTRIC PEN
1. Pen will not lower in a.  Power supply defective. a.  Check +16, -16V.
RECORD position.
b.  Pen sclenoid defective. b.  Replace.
¢, Pen switch defective. ¢, Replace.
d. Al Circuit Board defective. d.  Isolate defective compoenent
and replace.
TIME BASE
1. Recorder will not sweep a.  Relay not operating. a.  Check contact continuity.
in SWEEP pasition but Driver A1U1LA not switching.
operates correctly with Switch A484 defective.
K-signal inputs.
b.  Sweep resistor open. b.  Identify and replace resistor.
¢.  Defective IC c. Replace A4U1,
d.  Charging capacitor open. d.  Reéplace A4ClL.
2. Sweep will not calibrate a. -6V X Power Supply a.  Repair.
(Refer to paragraph 5-14) defective. PCA A2
k. A4RE CAL potentiometer - b.  Replace.

8-5
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Table 8-1. Troubleshooting (€ ontinued)

PROBLEM POSSIBLE CAUSE CURE

-

TIME BASE (Continued)

{Continued) o, Sweep charging resistor ¢.  Replace.

changed value.

—T

d.  Sweep IC/A4UT defeciive. 4. Isolate defective component and
replace.

e.  Scaling attenuator R7 and | e.  Replace defective resistor.
R9 defective.

A4S5 defective. Replace

LS

Sweep will not reset 10
zero after sweeping 1o
full scale. (Refer to
Para. 4-34.)

Reed relay defective. b.  Replace.

0 D E——

=

One or more time base a. g4 or $5 defective.

range is incorrect.

a.  Replace,

b. Isolate defective resistor with
precision ohmmeter and replace.

h.  Range resistor changed vahue.

I

1
L 1
| |
—
| 5. . Penwillnot drop when 4. Penlift notoper. - a.  Refer to Electric pen. \
| in SWEEP. : =
|
\1 b, AIUIB defective. h.  Replace. \ _
\'6. Pen-will not lift in a.  PEN switch isin RECORD | a.  Reposition to LIFT 4\
RESET. position. o
b,  AlUILB defective. b, Replace
I .
SERVO SYSTEM \
i.  Pen will not movein 4. SERVO switches standby. a.  Turn SERVO on.
X or Y axis with any
combination of zero - b.. Line fuse blown. b.  Replace fuse.

control or input sigaal.

T ———

c.  Voltage selector switch is
in wrong position.

¢, Reposition. (See Figure 23 .

Power supply voltages d.  Tsolate and replace defective

|
|
|
incorrect. . \11 components.
1

=

e, Isolate and replace defective
: cOMmponents.

| e. Defective Servo Armplifier
power suppiies.
f.  Defective Servo Motor. f. Replace (Paragraph 8-68).

g. Servo Voltage Amplifier or
Power Amplifier defective.

g, Isolate and replace defective
components.

__“_u_ﬂ._m,ﬁ_mﬁw._ﬁw_ﬁu_ﬁﬂ_ﬁa_ﬁ_m_mﬁ_ﬁm_w]w.w
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Table 3-1. Troubleshooting (Continued)

Section VIH

PROBLEM

POSSIBLE CAUSE

CURL

SERVO SYSTEM (Continued)

1. {Continued) h.  Slidewire wiper not contacting. h,  Clean and align or replace if
necessary {paragraphs 5.40, 3-48,
338, 8-04).
i. Mechanical binding. i Locate and repair paragraph 8-45.
2. Pen does not respond {o a. X Time Base X INPUTS in 1, Reposition.
input signal on X or Y- Time Base position.
axis but pen can be b.  Attenuator switch defective. b.  Replace.
positioned with zero
control. c.  Preamplifier defective. ¢.  Troubleshoot and repair.
d.  Filter defective. d.  Troubleshoot and repair.
e, No V/in button depressed. e Select V/in range.
3. Pen responds to input a.  Zero potentiometer defective. a.  Replace.
signal correctly, but pen
does not respond property b.  +or -6V power supply voltage b, Isolate and replace defective
1o zero control. incorrect. component.
c. A2RE or ARG defective. c. Replace.
4, X or Y-axis cannot be a. Switch in Vernier position. a. Reposition to CAL.
caltbrated.
b. X 'TIME BASE selected. b.  Reposition to X inputs.
c. . Attenuator resistors incorrect . Replace incorrect values.
value. '
d.  Preamplifier defective. d.  Troubieshoot and repair. -
e.  CAL potentiometer defective. e.  Replace.
£, R7incorrect value. f. . Replace.
5. Cannot adfust OFFSET a.  ASU1L or ASU3 defective. 4.  Replace.
properly.
b, OFFSET potentiometer b.  Replace.
“defective.
6. Linearity ddes not - a.  Not calibrated properly. a.  Recalibrate (Paragraph 3-8).
meet specifications. _
b,  Slidewire follower defective. b.  Replace.
c.  Slidewire not linear. ¢.  Replace {paragraph 8-58, 8-62).
d.  Preamplifier defective. d. Isolate and repiace defective

COmponents.

8-7
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Table 8-1. Troubleshooting (Continued)

Model 70158

PROBLEM

POSSIBLE CAUSE

CURE

SERVO SYSTEM (Continued)

Amplifier defective.

5. (Continued) e.  Filler defective. g, Troubleshoot and repair,
7. Retrace does not met a.  Mechanical binding. 2. Check mechanical freedom.
specifications. (Paragraph 8-45.)
b, Servo Motor defective. b.  Replace.
¢.  Gear backlash adjusted too ¢. - Readjust (Parsgraph 5-38, 5-40).
tight.
d.  Binding in servo. d. Correct (Paragraph 8.45).
e.  Servo Amplifier gain toolow. e. Replace defective components
{voltage gain from slidewire
wiper to servo motor drive with
motor disconnected should be
approximately 380 for X-axis
{300 for Y-axis). ‘
§.  input impedance to a.  X-axis servo motor isolating a.  Replace.
’ ground lower than washer damaged.
specification (10 Megohm)
or Common Mode b.  Contamination on input b, Clean components with Freon or
Rejection does not meet terminals, wires, or printed equivaient cleaner.
specifications. circuit boards.
c..  A3CT or ASCS leaky. ¢.  Replace,
9. Range accuracy dees a.  Attenuator resistor or switch 2. Replace
not meet specifications. defective.
b.  Preamplifier or input circuit b, Isciate defective component and
defective. replace.
10, Overshoot. a. Drive cable tension too loose. a Readjust (Paragraph 5-34 through
5-36).
b, Lubricant on drive cable. b, Clean with slidewire cleaner or
Freon type cleaner.
c.  Servomotor defective. ¢, Replace (paragraph 8-69).
d.  Power Supply on Serve d.  Repair.
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Table 8-1. Troubkleshooting {Continued)

Section VIII

PROBLEM

POSSIBLE CAUSE

CURE

SERVO 8YSTEM (Continued)

1. Slewing speed too low
{specifications 20in./sec.)
and acceleration sluggish.

Drive cable tension too tight.

Servo Motor defective.,

Power Supply or Servo
Amplifier defective.

Mechanical binding.

Line voltage selector switches
set incorrectly.

Readjust (paragraph 5-34 through
5-36).

Replace (paragraph 8-69).
Repair.

Isolate {paragraph 8-45) and
correct.

Reposition for correct line
voltage.

12.  Excessive pen fitter.

Excessive normal mode noise
on input signal.

Excessive common mode
signal.

Gain set too high.
- Slidewire not clean.
Slidewire wiper worn.
Servo gear backlash too close.

Servo Amplifier or Power
Supply defective.

 8-64),

Lower noise by using shielded or
twisted wire input cable of
minimum {ength or low pass
fitter.

Optimize input signal connection
to minimize common mode
effects. (3ee Commeoen Mode
Figure 5-16.)

Readjust and check retrace.
{Paragraphs 3-20 and 5-22.)

Clean and lubricate shidewire
{Paragraph 5-11).

Repiace (paragraph 8-60 and
Adjust backlash, Check mechanical
freedom {paragraph 8-45).

Isclate defective component and
replace.

13. Retrace too wide at
45° siope.

Phasing misadjusted.
Servo system binding.

Power Supply or Servo
Amplifier defective.

Adijust (paragraph 5-18).
Correct (paragraph 8-45).

Repair.

14. Retrace too wide at 75°.

. % gain too low,

Mechanical binding.

Adiust (paragraph 5-20).

Correct.

8-9
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Table 8-1. Troubleshooting (Continued)

Model 7015B

PROBLEM

POSSIBLE CAUSE

CURE

SERVO SYSTEM (Continued)

i4.  {(Continued)

X-axis power supply or
amplifier defective.

Troubleshoot and repair.

15, Retrace too wide at 15°.

Y gain too low.
Mechanical binding.

Y -axis power supply or -
amplifier defective.

Adjust {paragraph 5-22):
Correct.

Troubleshoot and repair.

8-55. REPAIR.
8-56. DISASSEMBLY OF EXTERIOR PARTS.

8-37. Access to components for replacement of parts re-
quires removal of exterior parts first, such as the hood
assembly, covers, etc. To remove certain parts, perform the
following procedures:

a.  Hood Assembly — remove four serews, two from
each side, and-[liff hood.

b.  Bottom Cover - set unit with power receptacle and
fuse helder visible (recording surface downwards), Remove
screws and Hft off bottom cover. The circuit board is
visible,

¢.  Autogrip Teble — to perform maintenance on X drive
cable assembly, X drive gear, etc., set machine on edge.
Remove boitom cover and remove connector A135 (has
two red wires) from power board (part number 07010-
20300). See Figure 8-2, Remove four screws securing the
Autogrip table. Slide the pen carriage to the left, and ease
platen up and out on the right side.

d.  Side Covers — remove six screws. Lift off side cover,

e.  Front cover — remove four screws, two on each side.
Lift off front cover. -

f. Lower Paper Guide — remove Autogrip table. Re-
move three screws and lift off paper guide.

8-58. X-AXIS POTENTIOMETER REPLACEMENT.

8-59. To remove and replace X-axis balance potentiometer,
perform the following steps:

a. - Remove disposable pen. Remove connector cover,
rear hood assembly and bottom cover. See paragraph & 56.

8-10

b, Place recorder in upright position resting on front

side with back of instrument facing forward, Insert heavy
paper or card between wiper and slidewire to protect
potentiometer. Slide carriage to left so that it aligns with
the access slot in the power bracket. Place screwdriver inside
access siot and remove screw holding X wiper.

¢.  With needle-nose pliers, carefully remove wiper from
the instrument by lifting up,

d.  Remove two screws holding Power Bracket to the
casting,

e.  Move Power Bracket to one side.

Figure 8-2. Autogrip Table Removal
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"CAUTION |

Power Bracket will still be held to the e
corder hy capling.
£ Loosen three screws along side of potentiometer.
(See Figure 3-3.)

g, DPartiaily ease out Xeaxis halance potentiometer, (See
Figure §-3.)

h. Carefully unsolder three wires from potentiometer,
and note wire colors.

i.  Remove potentiometer,

i. Install new halance potentiometer, Part No. 07010-
50010. The new potentiometer should be aligned against
the stop on the casting, adjacent to the soldered leads.
"k.  Reassemble, revezéing procedures.

8-60. X-AXIS WIPER REPLACEMENT.

8-61. The wiper assembly is manufactured with very close
tolerances necessary for long life and reliability. ‘The wiper

is located on the X-axis slider block. To remove, perform
steps b and ¢ paragraph 8-59. Install new wiper, Part No.

07010-60023, with the same screw that held the old wiper.

See Figure 8-4. Ensure wiper is properly aligred on
slidewire.

e e e i

CAUTION

When installing new wiper. use piece of
card or heavy paper between wiper and
slidewire to protect siidewire.

Section VI

Figure 8-3. X-Axis Potentiometer Replacement

Figure 8-4. X-Axis Wiper Replacement

862, Y-AXIS POTENTIOMETER REPLACEMENT.
8.63. To remove and replace Y-axis balance potentiometer:

4. Remove disposable pen. Remove rear hood assembly
and front extrusion. See paragraph 8-56.

b, Lift up pen bar; remove pen bar returm spring and Y-
wiper assembly. See paragraph 8-56.

¢ Loosen cable tension by loosening tension screw in Y
slider block. See Figure 8-5. '

4. [nsert small blade screwdriver under drive cable on
right side of Y gear drive.

e.  Turn gear counterclockwise until stringing is removed
from Y gear.

NOTE

Be careful not to damage gears when re-
moving stringing.

£ Remove screw at front end of slider rod. See Figure
8.6,

g.  Remove pen bar and pen holder assembly.

h.  Ease potentiometer asernbly from under slider rod/
carriage assembly. See Figure 8-7.

i: Unsolder three wires from potentiometer, Note wire
coloss.

i, Y-axis balance potentiometer assemnbly should now be
free of recorder. Remove bottom pulley assembly and

C8-11
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Figure 8-5. Y-Axis Cable Removal

Figure 8-7. Y-Axis Potentiometer Removal

Figure 8-6, Carriage Arm Removal

install on new potentiometer assembly, Part No. 07010-
60011. See Figure 8-8.

k. Restring Y-axis. See paragraph 8.70.
I, Reassemble, reversing procedure.

m. Lubricate slider rod and guide under slider rod.
Check wiper alignment, '

812

Figure 8-3. Y-Axis Pulley Assembly Removal
3-64. Y-AXIS WIPER REPLACEMENT.
8-65. The wiper assembly is located on the Y slider block

inside the recording asm. See Figure 8-9. To remove, per-
form the foliowing steps:

a.. Remove disposable pen. Remove rear hood assembly.
See Paragraph 8-36.
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Section Vi

Figure 8-9. Y-Axis Wiper Replacement

b.  Lift up Y pen lift bar and remove spring so pen lift
baz stays open.

¢.  Move Y slider block toward bottom of recording arm.
d.  Carefully insert small piece of heavy paper or card
hetween Y wiper contacts and slidewire to protect

potentiometer.

e.  Remove wiper assembly. Wiper assembiy held by one
screw. See Figure 8.9,

. Install new wiper, Part No. 07010-60012, in reverse.
Clean potentiometer, see paragraph 840,

g.  Check to ensure wiper is properly aligned with
slidewire.

8-66. X-AXIS DRIVE GEAR REPLACEMENT.

8-67. To replace the X-axis drive gear, perform the follow-
ing procedures: '

a. Remcve disposable pen. Remove rear hood; platen
and boitom cover. See paragraph 8.56.

b. Remove X-axis motor wires. Remove four screws
hoiding amplifier board in place to facilitate access to nut
securing drive gear.

c.  Stand recorder on front side.

d.  Loosen X-axis stringing by locsening screw on stider
block. See Figure 8-10. Rémove stringing from drive gear.

° g Use masking tape to hold string in place.

Figure 8-10. X-Axis Stringing Removal

e.  Stand recorder on front side. Remove No. 6-32 screw
mounting gear holding nut on reverse side. Remove gear
(see Figure 8-11A and 8-11B).

£, Replace with new gear assembty, Part No. 07040-
60710.

g.  Reassembly in reverse. Restring per paragraph 8-72.

h.  Adjust gear backlash per paragraph 5-40.

8-68. SERVO MOTOR MAINTENANCE.
8.69. The servo motors are basically free from maintenance.
The high thermal mass aluminum frames and all bail-bearing
construction provide long life. Do not disassemble a sexvo
motor as this will result in weakening the magnetic field
strength and produce substandard performance. If it be-
comes necessary, however, to replace either the X- or the
Y-axis servo motos, perform the procedure indicated in the
following sieps:
a.  X-Axis Serve Motor.

|. Remove disposable pen. Remove piaten and bottom
cover. See paragraph 8-56.

2. Stand recorder on front side, Unsolder two wires from
feedthrough capacitors. Note wire colors.

L

‘CAUTION

Use. care not to break off feedthrough
capacitors when unsoldering leads as
this witl resuit in irreparable damage to
the motor.

8-13


https://www.manualsplus.com/

Section VIIE

Mode! 70158

o

Figure 8-11. X-Axis Drive Gear Removal

Figure 8-12. X-Axis Servo Motor Removal
3. Remove screw and nut holding serve motor casting on
unit (See Figure 8-12.) Replace with new X-axis servo
motor, Part No. 3060-6608. '
4. Adjust gear backlash per péragraph 3440,
b. Y-Axis Servo Motor.

1. Remove disposable pen. Remove rear hood assembly
and platen. See Paragraph 8-56.

2. Stand recorder on front side,

5-14

3. Unsolder two wires from feedthrough capacitors.

¥

CAUTION |

Use care not to break off feedthrough
capacitors when unsoldering leads as
this will result in irreparable damage to
the motor.

4. Remove screw holding servo motor mounting clamp to
motor. (See Figure §-13)

3. Connect wires to new Y-axis servo motor, Part No.
5060-6608,

6. Install Y-axis servo motor.
7. Adjust Y-axis gear {rain backlash per-paragraph 5-38,
8-70. Y-AXIS RESTRINGING.

871, To restring, using Y-axis cable assembly, Part No.
07010-60224, perform the following procedure:

4. Remove disposable pen, Remove rear hood assembly,
front caver assembly, and pen bar return spring. See para-
graph 8-56.

b, Loosen cable tension screw in Y slider black. See
Figure 8.5

¢.  Insert smail blade screwdriver under drive cable on
right side of Y gear drive.

d.  Turn gear counterclockwise until stringing is removed
from Y gear.
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Figure 8-13. Y-Axis Servo Motor Removal
NOTE

Be careful not to damage gears when re-
moving stringing.

e. Remove screw at front end of slider rod. See Figure
8-6.

£, - Carefully raise bottom of slider rod while twisting
slider biock to allow wipers to face upward.

g.  Remove slider block.

h.  Install new drive cable assembly in adjuster block.

i. . Reassemble carriage arm, making sure cable is be-
tween pen biock and slidewire. Care should be taken not to
damage wiper, :

j. Loop cord around upper and lower pull'eys.

k. Reassemble cable.

. - Check wiper tracking. Minor adjustments can be
made by twisting metal wiper base with force from small
screwdriver. Make sure cabie is in cable alignment grooves.

Seé Figure 8-14.

m. Reset cable tension with cable tension screw so no
slippage can oceur. See Figure 8-6.

8-72. X-AXIS RESTRINGING.

a.  Remove front cover, Autogrip table, and lower paper
guide. See paragraph 8-56, stepsc., e, and {.

Figure 8-14. Cable Alignment Grooves

b.  Remove old stringing by removing screw on slider
block and screw that holds alignment bleck to end cap.
Biock siides out to expose loop part of stringing. Unwind.
See Figure 8-11.

¢, Reassemble cable using X-axis cable assemblies, Part
Numbers 1530-1754 and 1530-1755, and sccure to record-
ing arm end cap with screw. Refer to Figure 8-15. Insert
long cable adjusiment serew into end loop of cable assem-
bly No. 1, 1530-1755, at point A. Route cable from slider
block to pulley (point F'). Route cable in a clockwise direc-
tzon arcund puiley (point F), continuing around pulley G in
a counterciockwise direction: secure cable assembly No. I
to alignment block point E. Route cable assembly No. 2
1530-1754 (with white plastic adjustment block attached) .
under cable assembly No. | near peoint A, Insert into slot
on slider block, point H, securing with approsimately iwo
turns of cable zround adiustment screw. Route cable coun-
terclockwise around pulley (point B}, Proceed to drive gear
pulley (point C) and route cable two turns counterclock-
wise. Continue clockwise around pulley (point D). Secure
cable assembly No. 2 to alignment block point E.

d.  Tighten screw at point A until stringing is taut. See
Figure §-16.

e, Perform X-axis cable tension adjustment, paragraph
5.36. X-axis alignment adjustment, paragraph 5-42 and Y-
axis alignment adjustment, paragraph 5-44,

f. Reassemble.

8-15
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Y-AXIS

TWO TURNS
COUNTERCLOCKWISE

X-A XIS

B-16

Figure 8-15. X-and Y-Axis Restringing
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Section VHI

SCHEMATIC DIAGRAM NOTES
Resiszance i ohms, capacitance in microfareds, inductance in millihenries uniess otherwise
neted.
Asterisk denotes a factofy-selected value. Value shown in typical. Part might be omitied.
Tndicates a NOTE on the schematic diagram.
Tool-aided adjustment. O Manual control.
Encloses a front-panei or circuit assembly silkscreened designator.
Encloses a rear-panel silkscreened designator,
Circuit agsembly borderiine.
Other assembly borderline. Also used to indicate mechanical interconnection {ganging)
and RF shielding.
Heavy line with arrows indicates path and direction of main signal.
Heavy dashed line with arrows indicates path and direction of main feedback.
Indicates cable run with seven lines.

Wiper moves toward CW with clockwise rotation of control (as viewed from shaft or knob),

Lettered Test point. No meéasurement
aid provided.

Numbered Test point., Measurement
aid (metal post, circuit pad, ete.)
provided.

Encloses wire color code. Code used is the same as the resistor color code. First number
identifies the base color, second number identifies the wider stripe, third number identifiés
the narrower stripe (e.g., {947) denotes white base, yeilow wide stripe, violet narrow stripe).

A direct conducting connection to the earth, or a conducting connection to a structure that
has a similar function (e.g., the frame of an air, sea, or land vehicle}).

A conducting connection to a chassis or frame.

Common connections. Al like-designated points are connected. When accompanied by a
Jetter, indicates the type common (i.e., A = Analog, D = Digitai, F = Floating).

Figure 816, Schematic Diagram Symbols (Sheet 1 of 2)

8-17
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SCHEMATIC DIAGRAM NOTES {Continued)
Light Emitting Diode {LED}.

Photo-Transistor.-

Cable and circuit assembly connectors.

Circuit assembly square-pin connectors.

Operational Amplifier (integrated circuit).

Voltage regulator (breakdown diode).

Denotes Field Effect transistor (FET) with N-type base.

Denotes FET with P-type base.
Denotes Silicon Controlled Rectifier (SCR).

Denotes spring-loaded switch.

indicates twisted pair.

tdentifies service sheet for quick reference.

Signal line identification.

Combined service sheet and signal line identification.

Figure 8-16. Schematic Diagram Symbols (Sheet 2 of 2)

8-73. AFTER SERVICE CHECKS.

274, After the Model 70158 has been serviced, it is neces-
sary 1o carry out performance tests as described in Section
v.

8-76. SCHEMATIC DIAGRAM NOTES.

8.76. Schematic Diagram Notes are shown in Figure 8-16.
Included are symbals for outlines, variable resistors, test
points, wire colors, grounds, ¢ic,
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Table 8-2. Power Supply PCA Al Parts List

Reference HP Part _ Mier
; ! Ot Description Mfr Part Number
Daesignation Number \ P Code
a4 GTOLO=60300 i PCA, ROWER 208480 07504060300
a1y 0180w0012 4 CAPACITOR=FYD ,51UF e=g0X {EVDL CER ou2ey CozhALO2J103MITE
A102 4150w0012 CAMACITOR®FXD ,01UF +wd(X% 1KVDL CER sugsy CORIALoRJL0IMBIA
4103 01500012 LARPALITORRFXE ,piUF sadek 1KVDC CER Qugad CoRdhtoaliopMels
ALGCH 41%0=0012 CAPACITON®PYS L OLUF +=20% 1KVDC CER 0420y coRdAs0aJ)0InEgR
4168 G1f0=pidd 2 CAPACITOR=FYD 200UF+TSei0X ZEVDL AL 04204 30020760280MO
atle st8awa1éd CABACITOReFXD 200UFeTim10X 28VOL AL Q4RO 300207602%DH9
(3134 ¢i80%0094 { CARACITORRFXD 1GiuFe75ei0X 2%VDD AL GHROd 1305076025002
a1cs 1180ma291 1 CAFACITORCEXD LUFeeilX 3EVOC T QuEey 1650109X9035A2
LLe 0180w0833 i CAPASITORWFYD BOOUF+TEwl 0N 40VOL AL L aHagd F9DECTIS QUGS
A1810 0180-0187 H CAPACITOR.FXD 2.2 UF +.10% 20 VDC TA 04284 1500225 X8020A
A{CRY 1901004Y0 4 DIODEmmY AEST SKV H00MA UQwdd 03030 BR13S8m1y
ALCR2 19010470 SI0DE=nyY AEET 1KV BOQMA DQedl 02036 313384
ainy i90te0470 pi00Eeny RECT IXY 800M4 Dgadl Ot 311 BA13SBald
AyLR4E 19¢5a0470 DIOOEeRY RECT LNV $00MA QQwds 828038 §R{IBEwLG
A3CRS 1801eca28 -1 DIOOE~GEN ER® 100V 20084 (0a? 28480 199 mi028
A1CRE 1901w004 i SIODE«FW BADG 200V LA 0936 B0k LOLBEmE
ALLRY 1951=0028 D1O0EwSEN PRP 100Y 200MA DQe? aeude 19610038
aLiRa §901u0023 SIODEXGEN SRR {00V 200MA OO=Y 25489 1964=002%
L1CRY 1050028 BIGDE«GEN PRP 100V 200MA DQeT 26462 1901%00d%
LEERED 19010028 DInDEaGEN PRS 100V 200%A D{e] FLITH §90{e00&%
alR1y 1902=3134 H DIDDEwINE 7,87V §% DOe? PDe,dn TCHe, 0858 02RiG FI72%¢0
A1 L IRT TN 1 CONNECTOR 200PIN M POST TYPE FETTL 1i%la4312
ALde [EELulLeR 2 CONNECTOR 3oPIN M POAT TYPE 2reee 0%wa0n10l) (B40T0TAY
2143 1285 e0888 ! COMNESTOR 11ePIN ¥ POBT YYPE 27264 G9wb0miiil
Atodd 1253182 CONNESTOR ImPIN # ROBY TYPE Taes GSmb0m10l) (RL0FeobA)
11 J§ 1251#3188 H CONNECTOR dwBIN ¥ POST YYRE 2TaeL S9wnble i 41 (RUDSRORA)
4181 1584n 0958 1 TRANBIBTOR NEN $1 DARL #08Y0M FTRYMEI Bs80 18%4nnyse
ARy paBsu3ITUE ! RESTETOR 390X 5% ,9W CO TCmpebdy 01606 EBING
rH 04988744 H RESLHTOR {0M {% ,BEW C TCB0e=l00 01666 [A¥E1L14
L4R3 069BuETHY REXLETOR LOM 1Y 29w [ TCEOeeige 21608 CCi005F
ARG GbPbw3asY H AESIBTOR 94X 1Y ,L2%W P TCEOesiO0 03298 Lhul/ButGalVbisFl
ARE 069803453 RESTATOR (94K 1X 528w F TC804e100 5394 Chuifbntin]P63aF
LIRS C oTSTeckal ! RESIETOR 10X 1% ,125W 7 TC80eei00 23298 CUwisBuTlniioRef
ALRT 0608w3Zbd 2 RERLSTOR [1,6% (% (L1258 F TCwO4ms00 43298 Ciwi/BuT0wibis?
ALRE 075TeulY H RESIATOR 4, 75K 1% ,12%4 F TUS0eei00 03298 ComisBaTOudElwf
L1R9 Ge98a33ee 1 REGIETOR tZ, Tk 1% 130K F TCu0ew100 03298 C4mi/BuTlui2TdaF
AiReg 07870430 1 RESTATOR 2,21K 1% ,t2%w F TCBOw=100 PEELL] Chsi/BatCod2iief
A1R1Y sefEmided RESIATOR 11,8k % ,1d8w ¥ TO8Cen100 03248 CUmi/BuTOmljBdwF
AtA{2 075Twdsd? KENI4TOR 4, T8 1% ,125H F TCBEGweiOC 03298 Cln{/BeTOwb 15 ek
ALR13 . 06983263 § RENLBTIOR socx 1% .ii!w P 1Ca0enin) 45580 CMFebSe]
s1RLY 074 T=0280 H RESIETOR 4, 58K £% ,I23W £ TCalewiod £399¢ KFUCE /7BuTORa S tnf
ALRLY OTbdw001d i REAIKTOR %6 5% 2w MO TOEQeedd0 sI4LE L LTH
ATRTE 06U8-3450 1 AEGISTOR 42.2K 1% 128W F TC=0+-100 03298 C4-1/B-T0-4222-F
Ay 1826m0138 H 10 COMPARATOR a3u0F LMIEON
43 MIBCELLANEPUS
036001514 & TERAMINAL=ETUL SGLePIN PREEA=MIG 28480 o3bomiBIL

820
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Recorder Settings: Null, Pen Up
Oscilloscope Settings: HP 181A
Time: 10 msec/div,

Vert, Amp.. 5.0 Vidiv, DC

Recorder Settings: Nuil, Pen Up
Oscitioscope Settings: HP 181A
Time: 50 m sec/div,

Vert, Amp,: 0.1 Vidiv. AC

Recorder Settings: Null, Pen Up
Oscilloscope Settings: HP 181A
Time: 50 m sec/div.

Vert, Amp,: G.1 Vidiv. AC.

Recorder Settings: Null, Pen Up
Oscilioscope Seriings: HP 181A
Time: 50 m sec/div,

vert, Amp.: 0,1 V/div. AC
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Section VHI

Model 7013B

Table 8-3. X and Y Ampiifier PCA's A2 and A3 Parts List
Reference HP Part i Mir
- A Qt Description Mfr Part Number
Designation Number u P Code
42 37045-60360 PCA, X-AXIS 28480 07015660360
[} 57018=00870 { PCA, Y-AXIS 28480 07015w6e3T0
Fe1 Y3131 g1BOwR414 H rAPACITOReFXD 2900UF+7S=igx A0VDC AL pegad 16D292GOHCAARA
L2043C2 s1h0mpaLd CAPACITOR=FXD 2900UF+TEwi0E LOYVOC AL uEdd 3602925060420
AzkALY o5 B0n2508 H SAPACITORSFXD 4TQUF+50w30X 25VOC Al z8480 oLBOw2S0S
LpRALGY 01B0w2E08 FAPALITORWFXD 4TOUFeB0wi0y 25VOC AL 8480 o58ymas0n
[FLYS ni8tegtdd 3 CARACITORSFXD ,3UF +80=2CX S0VDL LER 28480 ITEILS RT3
TEITE I gie0m0291 $ CAPACIYGR=AXD (UF+=10% 3SypC Th 24204 1800105290 3542
A5CE 91500038 1 CAPACTTORWFAD ,ZTUF #=10% 200VDC BOLYE guz0d 180PRT492
tx}
2308 B1E0w2291 $ CAPACITOR=FXE ,18UF smi0% BOVOC POLYE quey 292PLAGIRE
3]
AZBAZCI0 01860061 1 CAPACITOR-FXD 100UF+76-10% 16VDC AL 04304 GP107GO1EDC2
AZBAICH 8160-2198 1 CAPACITOR-FXD 30PF +-5% 300V DC 28480 0160-2199
A2BAICTZ 05160-3097 1 CAPACITORFAD A7UF+80-20% E0VDC CER 28480 0160-3097
AZBAZCID 0160-0121 CAPACITOR FXD, .1UF+80-20% B0VDC CER 28480 01600121
AZBAZCIL 01500121 CAPACITOR.FXD, TUF+83-20% S0VDC CER 28480 0156-0121
AZBAICTE 21600170 1|  CaPACITOREXD, 22UF+-B0-20% Z5VDC CER 28480 2160-0170
A2RAZCAT 19010364 2 DIODE-EW BRDG 200V 1A 0203G SDA 101854
AZBAICAZ 1901-0384 DIGDE FW BRDG 200V 1A 52036 SOA 101854
AZEAZCAS 1802-0688 2 OIOBE 2R 1NS2E 8.2V 2% DO-7 PD= AW 02036 INB2B
AZEAICRA 1902-0686 SIODE ZNR 1NS25 6.2V 2% DO-T Ph= AW 0203G N825
AZEBAICRS 19010040 3 DIODE.SWITCHING 30V S0MA 2NS 00-35 28480 19010040
226R3CRE 1901 =040 RI0DE=SWITCHING 30V SoMa NG poeil FBu80 1901000490
ARRALERT 194180040 DIODE=GRITCHING JOV BOMA NS DO=3% 26480 19010040
A2LAYERR 1901=0040 A1DRERBHITCHING 3oV SOMA NS DO«13 26480 19010040
E2LAICRY 190im0040 SIODE=SHITCHING 3OV SoMA 283 0Ca3% 2840 19Gin00d0
aZBAYERIC 190120040 DIOCE-BNITERING 30V B0MA 2N LY 28480 19010040
AghALRLL 190120040 DICOE=BWITCHING B0V F0MA FNE D033 28080 1861004
ipLAICRL2 $901a0040 DIODE=SWITCHING 30V BOMA 2NE DQo1d at4bo $96Ew00U0
B2RASCRED sAg2-3129 2 nI00EmINR T, BV 2% DOs? PO 4 TLH4, 05X 923G Frthad
A26a3ER14 1902w8129 CIODE~INR 7,5V 2% 0GeT POR LK Teme, 08K 02236 FITHuS
AZRACATE 1902.0049 DIODE--ZENER 619V 6%
A28AZUL La2amal0Y ! Zha80 LBREEOUGY
A28A3U2 1EA004TE 1 10 308 CF AMP 63790 LM308
AZEAIUS t8Ebwotdb 1 10 7898 ¥ RGLTR 22236 Y508UC
AZBASUA 1BAbm0ULS 1 16 v RGLTR 28480 $B2AwpHUY
2284501 LRE1TRY 1 SONNECTOR TeRIN M BOBT YYPE FRELL GomeGul0ll
4281342 1#51w0%13 i FONNEETQR SeRIN M PORT TYPE FELL 0Iublni0fl
2284123 [FALTTET t CONNECTOR 20«PIN W PGET TYRE 28480 §354ea212
EF1%% 138 1855-0082 1 TRANSIETOR MOBRFET B=CRAN OwMoDE 81 26489 (E5EL00BE
Apnanez 1855w 034 | TRANMTEIOR JoFET ZNAT3E NeCHAN DeMODE 5284L FELTES 1]
AZBALGY 185ungss8 ! TRANSISTOR NPN 1 DARL $ORTOW FTRLMMI 22480 1884e05Y8
A2bA3GU §853.0334 H TRANSIBIOR PNP 81 OARL FOSTOW FYaiMsl 28480 18530334
A2%ASR2 Ga¥BuIAdY i afgazgToR 215 1% LRE5H ¥ r0a0w=i0d gizes .cu-ws-\-cuusa-?
4ZR3 G608e3439 § REBLETOR 178 t% ,12%W ¥ TCweGse100 G398 Cuey/aeTon TiRe?
: 23] '
azny §78%e0407 1 RESIETOR 200 1% ,125% F TCAO+ei0D 93293 Chul/ButOuiliol
[$3]
A2BABRY s151e028¢ H RESTSTOR 1% 1% (1338 T TCaCeeill 43298 ghajsami0n}001eF
A2RE 2787044} 1 REGTATOR B,26K t% ,12%A F TCkoer100 93298 Chwl/BaTombRS1of
(%)
ALRY 17870200 s | RESISTOR §.62K 1% 125k F TEa04el 8D $4298 Caul/Batfolblicf
. (Y
1zRAFRE peFbeTERN t RESTSTOR #3,7¢ 1% ,i1¥% F TER04aiS 0#9YE MFUCL/8at9a2872uF
LERAIRY GoetetBUR 4 RESISTOR 281K 3% »L3%¥ F 708040l 0299E pEagl/8eTdudblidng
A28 tE58=80T6 1 REEIRTOR B,00K (X (12%W F TCUGIeIS §299E KFUCt/8uT%o8hblaf
( ENGLISH)
A3RE FILTES AR 1] i RESTETGR L1, 1K 5% (1@ F TCR0eeEd 23888 AMESSS
(% METRIC)
AZhAIRE aT8e 900 1 REBI&TOR 8K 1% 12BN F TCECesdS 23294 NEYY
(¥ ENGLISM)
A2kA3RE (TR LE T % RESIATOR B 06K 1% 125W F teagen2l 03298 NESS
ty METRIQ)
A2RAINLG Q785 T=uss i RESISTOR (GOX 1% 123w ¥ TCBOselb0 guvs Clu/8uT0u]003wF
3138
A7R1 ITLLETTI H § RESTSTOR 17,4% X 1254 F TCa0s=100 35298 Cliwl /Bt Oml FhRnF
[£3 )
#3811 4787 ulREY 1 AESTETOR 13,3K 1N 1358 F TERG*x100 099k WELCL/BeTOmi332nF
(v}
ARBAIAI2 2100-1788 RESISTOR VARIABLE 500 10% 28480 2106-1788
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Model 7015B

Section VI

Table 8.3. Xand Y Amplifier PCA s A2 and A3 Parts List (Continued)

Reference HP Part L Nty
: . Ot Description Mfr Part Number
Designation Number \ P Code
AZLARRYD STET#0H0S i RESIATOR t4d 1% .125“’_ TCRO4=L 00 03298 Ldei/RaTOmibgR=r
AZRAZRIE 469BL U9 ! REBTETOR 48,3 iX ,i#5W 7 TLw0ewldd 33298 Ladwi/Batinisiaf
A2&A381% 47870280 REOIEYOR fx §% ,125W F TCulawidl 93298 Lhaj/8aTinifllaF
ARbAalfie (1767 0442 1 RESISTOR 10 % 1% 125k F TloGes10D 03298 Chmi/ReTOm 007 ~F
A2E23R1Y A7E7.0465 i REBTRTOR TOOK 1% L L2%W T YL{8Q4=100 031298 Cinl /8t im]O03aF
AZRAZRLS DR98 BE52 i QEBIGTOR 500 i% L1283k ¥ TOEQe~100 23298 C4wl/BaTQab00R uf
ARPRABRIY 47570483 3 RESIBTORS 11K1% 1284 F 7CedemiGl 53298 Clal /B8a¥latill =f
ARERAZRID O757-0346 1 RESISTOR 10 1% 125 WF TC=0 + 100 03298 CR1U/BTO-10RGF
22,43 MYSCELLANEQUS
LTINS 2 INSULATOReXSTR KARPTON Lo HEGQH 41eTTeg
0366ettd i3 TERMINAL=8TUD BGLoPIN PRESEwTH 28480 03b0mi814
$ibi=0280 H RIVEY, AD 42 4BS DOMED HEAD, ALUM, 71678 Al uzhDg
2590=0044 i WASHERaLK INTL T MO {0 ,198«INeID 78189 ({250m00
2190=6351 2 WABHER=SHLOR ND, (0 ,198wIN=]D QuRat TEe0
2150a0928 L2 ALBHERaLE KO, & ,lud=ihall 327=INeD0 02036 52u200nFOoR
2200m0548 F SCRENaMALN Gualdd 438eiNel,G PANeRDWPQET 28480 2200=01 48
fE60m000Y 2 NUToMEXmDBLwEHAM 4odCnTHD ,0%UwiNmTkK P11 FRAOWQOLS
2680-008% & SCRENWMALH {0m32 ,285niNell PAkwdlnPOTl R6480 26800099
JY0ai0=00304 i HEAT ZINK 2Budy 0F0s0wL00304
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Section VIII Mode! 7015B

-

PCA A2

C1 & C2 MOUNTED ON
OPPOSITE SIDE

£1 & C2 MOUNTED ON
QPPOSITE SIDE

|
|

Figure 8-20, X and ¥ Amplifier PCA A2 and A3 Parts Location
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Model 7015B

Recorder Settings: Carriage Arm @ Extreme Left {Zero Position,

Oscilloscope Settings: HP 181A
Time: 50 m sec/div. ;
Vert, Amp,: 1.0 Vidiv. AC

Recorder Settings: Carriage Arm @ Extreme Right (Full Scale Position)

Oscilloscope Sertings: HP 181A
Time: 50 m sec/div.
Vert, Amp, 1.0 Vidiv, AC

Recorder Settings: Nuil, Pen Up
Osciiloscope Settings: HP 181A
Time: 58 m sec/div,

Vert Amp.: 0.1 Vidiv, AC

PCA A2 WAVEFORMS

PCA A3 WAVEFORMS

L

Recorder Settings: Null, Pen Up
Oscitloscope Settings: HP 181A
Time: 50 msec/div,

Vert Amp,: 0.1 V/idiv, AC -

Recorder Settings: Nuil, Pen Up
Osciiloscope Settings: HP 181A -
Time: 50 m sec/div,

Vert Amp.: 0.1 Vidiv, AC

Recarder Settings: Null, Pen Up
Qscilloscope Settings: HP 181A
Time: 50 m seef/div,

Vert, Amp.: 0,1 Vfdiv, AC
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Section VI

Table 3-4. Control PCA A4 Parts List

Model 70158

Reference HP Part _ Mfr
: ) Gt Description Mfr Part Number
Designation Number ¥ P Code
A 07015460380 4 FCA, LONTROL FLTT R 07015%60380
YT 1608408 i CaPACITOACPAC 2UP ¢=10% 3OVDC VETeROLYE 28480 GihOwEH0E
4463 4150m0080 H CARACIYORFRD L0OOPF rboedy LKVDE CER BUED 015000080
1Y otBGe00%0 CAPACITOR=FXD 100ORF ¢84=20% 1XVOL ¢ER 28080 o150m00E0
Lugay 190100191 H S10DELPWR RECT 100V 7OMA Dol 22056 sR1358ed
AaCRE 19900921 1 LEOoVISIRLE LUMSINTEZ,2HCO {FREGMACHAK 26480 19%9aw0821
[N E) [ CTR ] 2 CONNECTOR #0mPIN ¥ POET TYRE [1EIN 53n80twGh2
LuJz ITLICI T 3T § CONNECTOR 20=PIN M PCAT TYRE FITE 1 eI ILIT T
Add3 135124824 CONNECTOR 20=PIN M POBT TYPE 06RH EETLLIENT T
Addi 125103502 | LONNECTOR JeRIN M POST TYRE 27264 pYuh0e; 0L 126030034
A4LT GuS0sttdi 1 COtL, AELAY FITT L YLTEINE I
AGR1 069503587 § RESTSTOR 5M 1X 1W F TCA0#=100 31111 PHETOS
CENGL 1AW
[YLs} 049808784 i nsa::rui 1M 1% JBSW £ TCadeslll 51608 LCio0sF
(METRIC)
AuRZ t698w3886 4 REBIETOR 4% 1% LW F TC80¢w100 03468 PMETOR
LENGLIER)
AGRZ ta98n8%14 i HEBIBTOR 1,8%M 1% 4K P fCu0e=iol 08830 CMFebSnd
{METRIC)
AURY 069803263 1 REBIBTO0R S0OK (% ,13%% F TCRQesidl s5%20 CHFuBEm]
. LENGLISR)
h4RY 0698u7432 2 RESTATOR 1¥ 1Y 133w ¥ TCROemiOl piN9E WASLY /3wt 0mid0lel
tMEYRIC)
KRR 69823573 i REBISTOR 400K 1% ,528% F tepo+nRS 03298 NESS
LENGL IBH) :
AURY [TELETY LT | RELZLBTOR SE5K (5% LREW F TCRO4=100 03R9E Ghy TeD
(METRILC)
A4RE 0a98e4c0d H REBIGTOR FOK AR LLRW F O TCHQemICD o329 ClhalstinyDaBiolnF
(ENGLIBHY
LaRS 0T8T =GubY . RESIBTOR 109¥ 1% 136K ¥ 1LrovmiQl (R rAL] Clnt /BuT0aib0bef
: IMETRICY
LURE toBEau009 RESISTOR 50K 1% .128W F TC=0+-100 03298 CHet/B8eTCeBi0ReF
IENGLISHI
AdRb 0698-6850 § AESISTOR 24K 1% 12W 28480 0698-6650
(METRICH
huk? 0o98n3B72 1 RESISTOR 604K 1% 125W F TC=0+-100 03298 Clhai/8eTCabilidolf
Aufg 2100=1787 i RESIATONWTAME %50 BY% wH 8I1DEwabJ L=tRN 03740 LSTLLCUE IS T
L4Re 898 Ta0HED i RESIBTER 180 i% ,12%¢ F 1G88ealiQl 03298 Cldaf/8aTCGnTSinF
LURSO 49805852 1 RESI§TOR 500 1% 423w F Toncemio0 932%8 L4l /Ba10eB00RSF
LIS DefBwdtT9 3 RESINTOA LUK 1% ,1@BR F TCEOsui0d 03298 fawl/BaT0uldCRef
AuRi2 2687=1021 1 ATSIETOR §K 10X 5K $T TCBOseLT 01606 1381 31
Aalt 310tnibBE ? B 1TEHeBE OPOT ALTNG 1h JOOVAL 31916 Fagiinbi
Y1 T 3{05=2099 1 gwITCHupS DRBY ALTHG ,BA 100VAL 28480 3101-2099
AU83 3i0im1683 IWITCreBS OPOT ALING A Jooval 31918 FuduwiE
Luds T1o1e2228 1 EWIYCH=ER $uBTATION (UMM DeC SRACING 28489 3501w2228
4428 310102288 2 EWlTCHeR® DPDT ALTND BA 100VAS 8480 3loi=2328
AYBe 31012339 Swl1TCHePE UPDT ALTNG ,BA JOOVAD 20480 150¢eids
AdST 3480-0401 1 SWITCH REED 1A DRY 3V A 100MA 260V 28480 3490-0401
A4Ul 18ge=tu07 i pBuBQ j82ewou0’
44 MISCRELLANEQLE
G360wtILe H TEAMINAL#RTUD §OLmPIN FrEggeMtd 28480 [ TTaE I
3131w0382 3 BUTTCNePBo8K BUTTEABLOICH GOLDT R11TL] pbudE 52317 SUTTERBCOTOH GOLD
31310383 [ ByTTONeAReg RARVES? GOLD) (398wl W ou4od J8a3t2 “anvigy Sulo
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Section VI

Table 8-5. Preamplifier PCA A5 Parts List

Model 70158

i HP Part o Mfr
Reterence Oty Description Mfr Part Number
Designation Number Code
45 0701550340 i PCA, PREAMPLIFIER 28u80 PTGLSmeudas
4801 B180ens sl FH CAPACTTORaFRD ,0SEUF +w10X 200vDL agyvt TN 29EP563%8
IS 11 ried=@atl [ CAPACITOASEXD jUF »u8E 8OVDE POLYE Guded 29EPLOUGRE
[$:19] aibD=2TY EARAEITORAFXD ,1UF +e8X B0VOL POLYE LTI 29RPLOUSAB
(L1 J1L0=2159 H CAPACITCRWFAD 30PF s«§% 300vDC FY:12 Cla0w219d
[3:14. LEETEY IR 1] CAPASITOAFXD ,USELF +#10% Z0UVEL POLYE oeZed FAFId DL
[311 Gis0egbTl CAPACITORRFYD L LUF +m3% 8OYDL POLYE puetd ZIRPLO4SRS
4547 p16gebT CAPALLTORRFXD ,UF +=wBE B0VOC POLYE 04264 24RPLOUSRE
a8La [T ETALL] CAPACITGRFXD 30PF e=8% 30OVOC 2maBl lpt=2199
ASE9 0150=0050 ] CAPACITOR=FXD LUUGFF +Bom=R0X [KVDC CER 28ub0 2150u00%0
Alio 0186m00%0 CAPALITORFXD $00GPF +80udbx 1XyDL CER 28460 0150=00%0
L5011 21%0=0080 CAPACITORmEXD 1000FF e#pwg0x 1KVOL CER FIT11 01%0m00%0
(S35 %4 01%50w00%0 CARACITOR=FXD LOOOPF sBomE0% 1%VDL LER 28480 gLE0=0080
A5CRY 190220037 ] BIODE=INR 9,09V 10% D0s7 POE 4N GE23G FLT0ST
ASERE 194200037 DISDEENR 4,09V 103 J0m7 POE 4w 02286 FZ7097
a%Ca3 19020037 OIODEwIKR 9,09V 10X Dox? PO®, 44 t2e3e FI708Y
BECRA 1502=5037 CICDEwZNR 9,09y L0% DGs? POB 4K FYEEL] FErONY
ABJY 125104924 2 28480 p25igusan
ABJ2 125106524 28480 | - 125104824
4943 12813018 ] CONNELTOR 2=PIN M Q8T Tepg zTRbd G9wsiel gl
LR 1e8in3eis CONNECTDR 2ePIN M PLSY TYRE 27204 pGeabuiCl
A5ds 12%1mi193 & CONNECTUR JePIN M POST TYPE 2Ta6k g9sbielGdi LE4In0 3R]
4847 1251=31%& CONNECYTQR IePIN M POBT TYRPE 27264 OFweG=i0F1 (R40UIn03R)
ARJE (281-14197 CONNECTOR InPin M POT TYPE 21884 GReb0el0fi(240E=034}
A%d0 §E51e1192 CONNECTOR J=PIN M BOST TYRE 27264 2Gwagul 03l (24030034
ASRY 0098wl 2 REBTETOR 900K i ,2%W 7 TL804=228 0B2%98 NESD
aBR2 co9Enkli2 £ RESLSTOR G0K 1% 1284 F TCED4mEs 03299 NESS
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Figure 8-24. Preamplifier PCA A5 Parts Location



https://www.manualsplus.com/

0£/67-8

WERISTI(] OTIBWISYDG
SV VOd rounduinaly (g7-g aImdlg

11LA tonaag

E3HITdWY SIXY-X
TV O

I WY SIXY-A
EfEY 91

O

w M3 ]

HINYIA | X &
r N
e —  —— 1 —— . s e e i i ] € P T b o e e e . L L o - - -
T\\_H ! i
i gl .
. M wzry 5v8 ;
SEH ; 524 BEY
w < &W, )
a X . :
" Wa X |
hwv. ! :W 95t o]
1 82y s . }
9 5! = 12 SLNaNE SIXV-X
13NvVd- INDE+
£ jron X MG _ zc,mﬁw S LEE
- WIN T o (o) 3
WL ARS/L L $
7 b x Age aaw o i 8o woing a5 ass | )
h NUAL H | —
s T o—t T -
L pome 0 A e ~ F 7 £
|l||..l|o .
£ e A WIINITA Ju & —
oo o—e
82— 3N *'z AL 08 sy e
ory AN k(ﬁ(.mm( - ﬂ woes | i “
8) p—IN ﬁmﬂm s - W AT po &
e ne £zy
1 & |
85 HILs c L o Loaw
5 N z WA 5 | ves -
. - WAL
R 1A o ﬂ
2 T8 & 3
il AW gL T 0 § T A 1 14}
WX AR Awpgize H07 HEDL npz ] iy
z 7315048 s g2y ny [¥33k0 pe3z |
LN HOLJIRNDD
1naNi
XA — } Sixv X L7 w|<|| X A EL0%AY
At 135340
) ° R |
— H
Al 350"
F—ane- & 1
T s Jrr
X
ABOE (1 vy L
an [ ¥ m w Ot
bt Ape e i | e /AW b
Wﬁw T Wi s L S N S
B m Hw W08
P! 74 s
vl s ABEE £ :
2 3svid HENIA; §43 mv ! | g w ”
N % —— : (90 /AW TG
. N.V 3 a A L
7 Ty . , ! - olrd z -
B ans st oy ¥as ¥602 ¥anz w5 RE'5 I
NG gy £He st s ¥
L b AOAB4 4 L [LEE E»llilmu
SLANI SIXY-A
VS HILH W FaNvd-1NDES
1L e & B _fmﬁgﬂw - WY
£ e A BB no o ” @
* AN i
L3 - i #
82 38 ; i 18 ] @
L ) g NE08
[3) 598 HeE N & - vr
83 ey L e 4704 0 W23 0¥ i
e ji H
U AAA, 1% i i
— gy @ i !
i . o W 138446
M LR 8 _ . o Q951000 YO HTIINV-THE  wv
- - e R —— R o m— o ——— ]| £ 7 o e m—— f———— —— —_ -
\. y
TN xm_ 79 s}


https://www.manualsplus.com/

%3

[HEBESTGRTRIEEITIN

4ST10L PPOW "9T°8 mpﬂmi

THIA UOTI0G

AGL 0z ] Bt
3N 5l HE §
I H 104100 81 §
AR it 10dK dRY Hd/EL L
At i KOWNES 3
N 5t HidiM L0 DHIZ g
% Bt FINW OABIS v
A+ H AD- m 5
LI4NI WY DAH3S 2 Ade
i Ik il INAAND gy 3He i ragns mwmmwﬂ__& e
NOLLdINIS3D ON NId NOLLINOSIE ON NI
(SELINANGI 02} T18Y0 aWY 47X [
3N 02 1100 AYI3H &L o & ,
N 5t N3d ILOWIY [ qriy 0L A14dNS (5 ] [ !
M 81 . OGN 8 434 GNAOYY [E] | i
" i TDELNDD ISYE-L L |
38 9 UH03H K34 5 0 Plnm o bl_lrr' o
; S3EMS AL 5 ts! ‘ T &=
- 3 0w v P azEn Y avtiett BLITE 0zH/004 ~ INT
an ¥i 913z : ; ﬁro e
m £ Ng £ dl_JM Q...qu pypbern
aN zl {vi Mgy [4 ] ? : Enmu KO
N 3t o A2i+ i o premy
A74dN8 4
NOLLAIHISIE o% NI HOILAIYISE0 “BH N
(8 {816} Ofm\md 1806}
{HOLINANDD 02} T18YD TOULNGY ¥§Y
“INET O3k AS 12V DL )
0319307 | Nid 339 BOLINANOE 02 ATadns X
310K ]
v
' v ~
{40100 0%03 5 .
318Y0 dWY A
P
12) {az jt4) oz} frad
t it _....L & : — -
_ul L ] L I
H i
w [ifom _ 0 b ; ) S—— X S I B I
} b — b - wm.mzw X Ao —- s - [T (i} prv al
M — - N0 dWVIHd K — -
N B I I8 #i e w o e W OARES X o] Y e rev ol 1’
R HRT]] USINHIA A W 8} - : w_z 31K 4 [t @ ey o
— o AAG ]|
| N . ! . - ] i A
33 1L 0L 1) ¢ ! faaiiﬁ.; [ — ¢ e ON WD X 4 1 g B R “ § [
| . — ¥ - O Hadipk LD OHIZ X — £ r
e ] L. YOLIINNGD - — S— —] [E———
338 1L oL i ¥ _ & gk 1 J — ON IRELAD ASYR L X W= [akils @ £ ! [t1} S LLBL v {6} 338 11 04
HOAIY — ¢ b aN ISYE HAWVARD X — Y= 0:0N3708 e .
wnwm | C =1 ler — 8l —om Anpr — W Had A i ITev 01 W 935 i 04
: w—fz} f—on N0 NIt A |1l | e 1 e 2 o
aN— | p-aH ; e B et |2l ~dv!l - e IUBKOANIS A — | 1 ! wosnes ||, LT @6l 03s Lol !
! et} [+ X A A8 — ot WHYA 8 g 1,
w—{ |} w3 L y, wWozA — 1o _Nﬁ i) HIV 0L & envos
LTS 15y t 3 H3diM L0 BHEZ A e 5 . Tl
” " ! ol N B vad " “ vid ’ : oL “ “
¥ ' SN -] g b ;
Y34 BV PETEIREIH] - | 0LLNOS HaM0g - ¢ S vad Zv
h W TR A ar Y wm " o _ _ e e IfZv 1 _ B33 14WY X m
4 ot " iz e 3SVE L 3L0NIE — | 4 I~ upioannes w—z| - .
s 1 TEEIA] X s ﬂz«m%zcﬁ N9 — 9 = quﬁmu i | e S, [ W 31vas
! ] e a1 ! ! T FTR T ! a4
y b= 'Y {18) ox — i ‘ QH -1 ¥ -
g .
aNg -~ jo b
3 _ PH !
HHME0ITS A o ‘ TouinoDssve: — by - m“ I | 3HEMAGETSX
PR AYIIHISYEL ] 13— i . e
. Nid wEswﬂ e M - hLES !
- - r —z
7 | o z - TaNva No i I 0 o
o] & P BT R SV {HGLOMaNG] 821 Wiy
iy L.
1 e T 2% - F13Y) T4 INOD . : .
@ v, _
_ ar I oy 5r o ﬁmw amu i 5 ooy
6 . - =
[k} oz} v4} o7l {zt 40z
i 5t ! [ : " BL
rliqiu...!i.i\ | —
ﬁ |

teGLORONDD 62) 318V0 dY X


https://www.manualsplus.com/

