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Table 1-8

1-31.

Figure 1-6

F igure  1 -6
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Figure 1-5.  model 7700-02B Driver Amplifier
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SECTION II
INSTALLATION

2-1. INTRODUCTION

2-2. This section contains information on initial
inspection of the system,

and system installation.
information includes system and compon-
ons (Figure 2-1), environmental factors

al to efficient system operation, removing
g retainers, preparing cables, and intercon-
the system components. In addition, infor-
is provided to install system components
01 System) in a custom cabinet and to provide

te control circuits for the recorder.

2-3. INITIAL INSPECTION

2-4. Mechanical Inspection,

2-5. Cheek the System for external dam-
age, such as broken controls or connect-
ors, and dents or scratches o n  t h e  p a n e l
surface. If  damage is  found, refer t o
p a r a g r a p h  l-3 for instructions on fi l l ing
out the necessary forms. If the shipping
carton is not damaged, check the cushion-
ing material and note any signs of severe
stress as an indication of  rough handling
in  t rans i t . Retain the packaging material
for possible future use.

2-6. Electrical Inspection.

2-7. Check the electrical performance of the System
as soon as possible after receipt; see Section V for
the recommended performance checks. The checks
will verify that the System is operating within the
specifications listed in Table 1-3. This check is a
good test procedure for incoming quality control in-
spection and for an operational check after repairs or
adjustments have been made.

2-43 through 2-12 Deleted.

2-13.

2-14.

INSTALLATION.

Environment.

2-15. System location should be reasonably free
from vibration, dust, corrosive or explosive vapors
or gases, extremes of temperature, humidity, etc.
The floor should be level and must supply support for
all four wheels of the System. Allow s
at the front for operation with any part of the System
extended forward, and at the rear for servicing with
the access door open.

2-16. System installation must allow adequate
clearance for exhaust of cooling air from t
or maximum ambient temperature must be derated.

2-17. Check that the power line voltage, voltage
regulation, power capacity, frequency, and frequency
stability are suitable for the requirements of the Sys-
tem. The time-axis accuracy of the recording will
be directly dependent upon the frequency stability of
the power line. Frequency rating of recorder is
shown on nameplate (Figure 2-4, 11).

2-18. Preparation for Use.

2-19. SYSTEM WITH CABINET. The Recorder is
firmly held in the cabinet with shipping screws. These
and other retainers must be released before use.
Prepare the Recorder for operation using the following
procedures, referring to Figures 2-2, 2-3 and 2-4
for location of the shipping retainers:

2 - 3
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a. Open cabinet rear access door, locate and re-
move four shipping screws which hold Recorder to
cabinet shipping brackets (Figure 2-2, 1, 2, 3,

4 ) .

l b . At the front of cabinet, remove two copper
shipping screws which hold Recorder to cabinet
( F i g u r e  2 - 3 ,  5 ,  6 ) .

C. Pull up two lock levers (below Recorder panel)
and pull out Recorder until it locks in place, Remove
four shipping screws, two each side, which hold
writing platen during shipment (Figure 2-3, 7 ) .
After removal, push Recorder back into place.

d. Open viewing window and remove tape which
holds stylus guard retainer down on platen table
(Figure 2-2, 8). Leave window open.

Pull out on stylus lifting lever (left side of
platen table, center), hold platen table with one hand,
lift up and out on table locking table. Take out spool
of Permapaper and look in through paper compartment
to identify two chrome plug buttons (Figure 2-2, 9 ) .
Pry out right-hand button to release motor chain, and
interchange with left-hand button. Replace Perma-
paper or install new roll (see paper loading instruc-
tions Figure 3-4).

f. Remove the protective gummed paper from the
viewing window and close the window.

g. Use the reverse of this procedure to prepare
the Recorder for re-shipment or storage.

Figure 2-2. Shipping Retainer Locations, Rear

2-4

Figure 2-3. Shipping Retainer Locations, Front

Figure 2-4. Shipping Retainer Locations, Both Sides
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Figure 2-5. Portable Cases (System Option 02)

Figure 2-6. Recorder Slide Assembly 01060-60370

2-5
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Figure 2-7. Recorder Installation and Adjustment Data for use with System Option 01

2-6
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2-20.   System Without Cabinet 2 - 2 6.

Figure 2-1 2-6 2-7

2-21.   Connections

2-22.   INPUT POWER

2-23. 2-27.   INPUT SIGNALS
Figure 2-9

2 - 2 8.

2 - 2 4.

2 - 2 9.
Figure 2-10

2-25.  SYSTEM IN PORTABLE CASES

Figure 2-5 2-30.  OUTPUT SIGNALS

Figure 2-10
Figure 2-8B.

2 - 3 1 .   R e m o t e  o p e r a t i o n

Figure 2-10
Figure 2-11

2-32.   AUXILIARY INPUTS AND OUTPUTS
Figure 2-10Figure 2-3,9

Figure 3-4

Figure 2-2

2-33   FUSE LOCATIONS

2 - 3 4 .
Figure 2-12.

2 - 7
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Figure 2-8A  System Power Cables, 7706B, 7708B

2 - 8
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2 - 3 5 .

2 - 3 6 .

2-37 .

Figure 2-8B. System Signal Cable, 7706B/7708B
2 - 9
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Figure 2-9.  Signal Connector Preparation

2 - 1 0
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Figure 2-10.  System Connectors, Location

2 - 1 1
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Figure 2-11.  Remote Control Circuits

2 - 1 2
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figure 2-12.  Fuse Locations

2 - 1 3
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SECTION III

O P E R A T I O N

3 - 1 . INTRODUCTION

3 - 2. Table 3-1

3 - 3.

3 - 4. 3 - 7 . Figure 3-1

3 - 8.
Figure 3-2

3-9.  PRELIMINARY CHECK

3-10  OPERATION figure 3-2

3 - 5. Figure 3-3

3 - 1 1 .  PAPER LOADING3 - 6.
figure 3-4

Figure 3-5

F i g u r e .  3 - 1 .   R e c o r d i n g  S a m p l e

3 - 1



TM 11-6625-2507-14

Table 3-1.  Reproduction of Permapaper Charts

3 - 2
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Figure 3-2.  System Controls  - Location and Identification

3 - 3
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Figure 3-3.  System Operation

3 - 4
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Figure 3-4.  Paper Loading Procedure (sheet 1 of 3)
3 - 5
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3 - 6
Figure 3-4.  Paper Loading Procedure (sheet 2 of 3)
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Figure 3-4.  Paper Loading Procedure (Sheet 3 of #)

3 - 7
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3 - 8
Figure 3-5.  Removing And Old Recording And Starting A Now One
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S E C T I O N  I V

P R I N C I P A L S  O F  O P E R A T I O N

4-1. SYSTEM OF OPERATION

4 - 2 . Figure 4-1

Figure 4-1.  Thermal Recording System, Functional Diagrams

4 - 1
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4 - 3 .

4 - 4.

4-5.   PREAMPLIFIERS

4-8.  DRIVER AMPLIFIER POWER SUPPLY

4-6 .   PREAMPLIFIER POWER SUPPLY or
8848a. 4-9.  RECORDER

4-7.  DRIVER AMPLIFIER.
4-10.  SYSTEM CABINET

Figure 4-2.  Preamplifier Power Power Supply, Block Diagram
4 - 2
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4 - 1 1 . Principals of Thermal Recording

4-12.

4 - 1 4 .  PREAMPLIFIER POWER SUPPLY OPERATION

4 - 1 5 .

Figure 4-2

4 - 1 6 . Guarded input Circuits
4-13 .

4 - 1 7 .

4 - 3
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4 - 4
Figure 4-3.  Preamplifier Power Supply 8488A, Simplified Schematic
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4-18. Unregulated +18 and -18 Volt Preamplifier
Supplies

4 - 1 9.

Figure 4-3
4 - 2 2 .  Regulated +12 and -12 Preamplifier

Supplies.

4-23.
Figure 4-3.

4 - 2 0 . Unregulated -18 volt Oscillator Supply.

4 - 2 1 .
Figure 4-3.

Figure 4-4.  Regulated Plug-in Card, Simplified Schematic

4 - 5
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4-24. 4 - 2 6.Regulator Plug-in Card. 440 Hz Oscillator Plug-in Card

4-25. 4 - 2 7.
F igure  4 -4 Figure 4-5

4-28. 2400 Hz Oscillator Plug-in Card.

4 - 2 9.
Figure 4-6

Figure 4-5.   440Hz Plug-in Card Block Diagram With Associated Circuits

4 - 6
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Figure 4-6. 2400Hz Plug-in Oscillator Block Diagram

4-33. Unregulated Supply Voltage

4-34.
Figure 4-7.

4 - 3 0 . DRIVER AMPLIFIER POWER SUPPLY
THEORY OF OPERATION 4-35 . Regulated Supply Voltages.

4 - 3 1 .
Figure 4-7. 4 - 3 6 .

Figure 4-7.

4-32 .

4 - 7
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4 - 8
Figure 4-7. Driver Amplifier Power Supply, Block Diagrams.
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4-37.
DRIVER AMPLIFIER THEORY OF OPERATION

4-38.
Figure 4-8

4 - 4 4.

4-39.

4-40 .

4 - 4 1.

4 - 4 2.
4 - 4 5.

4 - 4 6.

4 - 4 3.

Figure 4-8.  Driver Amplifier Block Diagram

4 - 9
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4 - 4 7 . AMPLIFIER Q5 4 - 5 2.

4 - 4 8 . AMPLIFIER Q6-Q7.

4-53.

4-49. FEEDBACK AND DAMPING

4 - 5 4. COMPOSITE FEEDBACK CIRCUIT

4-50. GALVANOMETER DAMPING.

4-55 .

4 - 5 1 .

4 - 1 0
Figure 4-9. Galvanometer Response Versus Damping
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4 - 5 6 .

4-59 .

F i g u r e  4 - 1 0 .  F r e q u e n c y  o f  T y p i c a l 4-60.
6-Channel Recording System Figure 4-11.

4 - 5 7 . RECORDER THEORY OF OPERATION

4 - 5 8 .
4 - 6 1 .

4 - 6 3

4 - 1 1
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4 - 1 2
Figure 4-11.  Chart Drive Circuits
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4-63. 4 - 6 9

Figure 4-13.

4-64 .

4 - 6 5 .

4-66.

4 - 6 7

Figure 4-12

Figure 4-13. Power Flow Diagram From MM/SEC
and MM/MIN Motors to Gearbox

4-70.

4-71.

Figure 4-12. Power Flow Diagram From MM/SEC
Motor to Gearbox, "C" and "CW" Model Recorder

4-68 .

4 - 1 3
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4 - 7 2 . Table 4-1.  Solenoid Operations and Resulting Chart
Speeds

4-73.

4 - 7 4

4-75.

Figure 4-14

4-77.

4 - 7 8 . Figure 4-14.
Figure 4-15.

Figure 4-14. Gearbox Side View, Showing Basic and
Auxiliary Sequence of Power Flow

4-78.

Figure 4-15. Power Flow Through Gearbox Shafts

4 - 7 9 .

Table 4-1

4 - 1 4
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4 - 8 0

4 - 8 5
4 - 8 1

Figure 4-14

4 - 8 2

4 - 8 3

4 - 8 4

Figure 4-16

Figure 4-16.  Power Flow Diagram, From Gearbox Recording Permapaper Chart.

4 - 1 5
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4 - 8 6 .

4-87.

F igure
4-17.

4 - 8 8 .

Figure 4-17. 4 - 8 0 .
Figure 4-18

4 - 1 6
Figure 4-18. Chart Speed Selection Circuits
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Figure 4-19. Stylus Heat Relay Circuit

Figure 4-20.  Stylus Heat Control Circuit

4 - 1 7
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4-90. 4-94.

4-91 .

4 - 9 5 .

Figure 4-19
4 - 9 2

4 - 9 8

4 - 9 7

Figure 4-21

4 - 9 3
Figure 4-20

4 - 9 8

4 - 9 9

Figure 4-21  Recorder Power Supply Circuit

Figure 4-22.  Driver Amplifier And Galvanometer Circuits, and Showing Damping and Compensation Adjustments

4 - 1 8
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Figure 4-23. Standard Timer/Marker Circuits
4 - 1 9
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Figure 4-24. Modification of Auxiliary Marker

4 - 1 0 4

4 - 1 0 0

Figure 4-9.

4-101.
Figure 4-22

4 - 1 0 5

4-102

4 - 1 0 3
Figure 4-23

4 - 2 0
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4 - 1 0 8

4 - 1 0 7

Figure 4-23 4 - 1 0 8

Figure 4-24

Figure 4-23 and 4-25

Figure 4-24

Figure 4-26

Figure 4-25.  Modifications of Standard Marker
4 - 2 1
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Figure 4-26. + DC Marker Driver Amplifier 14040A

4-109

4-110

4 - 2 2
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S E C T I O N  V

M A I N T E N A N C E

5 - 1 INTRODUCTION 5-5 PERFORMANCE CHECKS

5 - 2 5 - 6

5 - 3 TEST EQUIPMENT AND LUBRICANTS
5 - 4

Table 5-1A

5 - 7

Figure 5-1
Table 5-1B

Table 5-1(A). Recommended Test Equipment

5 - 1
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Table 5-1(B). Lubrication Required

CAUTION

5-8. VARIABLE LINE VOLTAGE

5 - 9

Table 5-2(A). Performance Checks, Preamplifier Power Supply 8848A

5 - 2
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Table 5-2(A) Performance Check, Preamplifier Power Supply 8848A (Cont'd)

5 - 3
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Table 5-2(B). Performance Checks,Driver Amplifier Power Supply 356-400BW, 358-400B

Figure 5-1

Figure 5-1. Test Cable Schematic Diagram

5 - 4
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Table 5-2 (C). Performance Checks, System Signal Circuits

1.  RECORDER STYLUS MECHANICAL CENTER.

2.  VOLTAGE AND RIPPLE (Preamplifier Power Supply).

Perform procedure given in Table 5-2(A), parts 1 and 2.

3.  VOLTAGE AND RIPPLE (Driver Amplifier Power Supply).

Perform procedure given in Table 5-2(B).

4.  SYSTEM LINEARITY.

a.  Connect precision power supply (see Table 5-1) to pins A and B of preamplifier power
supply signal input connector for Channel 1

b.  Connect either :  (1)  Voltage divider in parallel with signal input (Table 5-1),
(2)  or differential VTVM in parallel (Table 5-1).

N O T E

5-5
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Table 5-2 (C). Performance Checks, System Signal Circuits (Cont.)

Method 2: (1) Set power supply (external signal source) to lowest output.
(2) Set stylus for channel under test to chart center with preamplifier position

control.
(3) Set input signal level and preamplifier sensitivity control to deflect stylus for

channel under test for exact full upscale reading.
(4) Run recorder at 10 mm/sec chart speed or higher to avoid excessive hysteresis.
(5) Reduce signal strength of input to 0% in steps of 25%, and note stylus position at

each point.
(6) Reverse input signal polarity and set to deflect stylus fully downscale.
(7) Reduce signal strength of input to 0% in steps of 25%, and note stylus position

at each point.
(8) Turn off recorder and signal source.
(9) Stylus deflections should coincide with heavy lines on chart at full upscale and

downscale positions, and should be within 0.5 division of heavy lines at other
5 division intervals.

5.

f. Repeat steps a through e for each remaining channel.

SYSTEM FREQUENCY RESPONSE.
NOTE

For the frequency response check, a Model 8801A, 8802A,
or 8803A Preamplifier is recommended for the channel
under test. System frequency response should be within
3 dB from DC to the upper limit (depending on system and
preamplifier) as follows:

a.

b.

C.

d.

e.

f.

g.

h.

i.

j.

Connect Function Generator (oscillator, see Table 5-l) to pins A and B of preamplifier
input connector at rear of preamplifier power supply for channel under test.
Monitor amplitude of oscillator output with VTVM.

Center recording stylus of channel under test with preamplifier position control.

Run recorder at 25 mm/sec chart speed.

Set recorder stylus heat to maximum for channel under test.

Set Function Generator to 10 Hz signal.

Set preamplifier attenuator (range switch) to most sensitive position.

Adjust Function Generator amplitude for 10 divisions deflection centered on center scale
of recording channel.

Note amplitude of Function Generator output.

Increase Function Generator frequency to maximum (see Note) without changing
amplitude of signal.

Adjust COMP control on driver amplifier for            divisions recording.

5-6
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Table 5-2(c).  Performance Checks, System Signal Circuits (Cont.)

k. Lower Function Generator frequency to 55 Hz without changing amplitude.

1. Adjust damping control (inside front of recorder next to galvanometer connectors,
R1002-R1016 in 358-100 or RlOOl-R1006 in 356-100) for 10 ± 0.5 divisions recording.

6.

m. Set Function Generator frequency to maximum specified in Note.

n. Amplitude of recording should be 10 divisions ±3 dB. If not, repeat steps e through n.

0. Return stylus heat control for channel under test to normal range.

p. Perform steps e through o for remaining channels.

q. Turn recorder CHART DRIVE switch to OFF.

SYSTEM TRANSIENT RESPONSE.

a. Connect  Function Generator (see Table 5-l) to preamplifier input at rear of
preamplifier power supply.

b. Set Function Generator to provide square wave output of frequency noted at start of
Check 5 (System Frequency Response) for combination of system and preamplifier.

C. Set Function Generator amplitude to provide 10 division deflection for channel under
test.

7.

d. Run recorder at maximum speed, briefly.
e. Inspect reco ng. Rise time should be 4 milliseconds or less (5 msec for 8803A), and

leading edge square wave should show no more than 0.4 division overshoot (0.6 div.
for 8803A).

SYSTEM DRIFT.

a. Connect system power cord to Variac (Table 5-l) output, and monitor system input
voltage. Connect power supply (signal source) to preamplifier input.

b. ow system to warm up for 30 minutes.

c. Perform Check 4 (System Linearity).

d. Set attenuator of preamplifier in channel under test to most sensitive position.

e. ut of Variac to exactly 115 volts ac. Run recorder at 25 mm/sec.

f. Set output of signal source to convenient calibration point.

g. Set output of Variac to 1 Note position of recorder stylus.

h. Set output of Variac to 127 volts ac. Note position of recorder stylus.

i. At either extreme, stylus position should not vary from original position by more
than 0,1 division.

5 - 7
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Table 5-2 (C). Performance Checks, System Signal Circuits (Cont. )

8    SYSTEM INHERENT NOISE (Less Preamplifier Noise).

a. Remove signal cable 07727-60010 from driver amplifier power supply input connectors.
Note which power supply jack each cable connector goes to, for later replacement.

b‘ With a jumper wire (single female pin each end) or jumper plug, short input of driver
amplifier under test to ground, as shown in following diagrams:

C. Run recorder briefly, at 25 mm/sec chart speed.

d. Noise observed on recording should not exceed 0.1 division peak-to-peak.

e. Repeat steps a through c for each channel.

NOTE
All channels can be tested simultaneously by using several
jumper wires, or by permanently wiring jumper plugs for
J411 and J415. Do not jump monitor connector P4 of the
cable as this may damage preamplifiers. Mating connector
for mating jumper plugs is HP Part No. 1251-1663.

9. STYLUS LIMIT ADJUSTMENTS.

The upscale and downscale limit adjustments restrict the positive and negative excursions of
the stylus from within 10 divisions of chart edge to 3 millimeters beyond chart edge. These
adjustments are made by first driving the recorder to its upscale stop and adjusting R25 (+LIM,
Figure 5-27) for the desired limit, and then driving the recorder to its downscale stop and
adjusting R26 (-LIM, Figure 5-27) for the desired limit.

5 - 8



1. STYLUS MECHANICAL CENTER:

Each channel - within ±
Remove fuses to zero stylus.

DESCRIPTION

2. VOLTAGE & RIPPLE (358-400B or 356-400BW):

3. VOLTAGE & RIPPLE (

-12 volts adjustable to ±l40 mV through R4
on the top rear of Preamplifier Power Supply.

LINEARITY: within

Total system. Precise voltages applied to
Preamplifier input. Monitor voltage with
differential VTVM.

FREQUENCY RESPONSE:

Including Transient Response and Rise
Time. 10 divisions peak-to-peak ampli-
tude at chart center.

DRIFT: 0.1 div

ift for Pine voltage v
volts after 30 min.

NOISE: Max. 0.1 div. peak-to-peak

Observed as inherent system noise.

8.

5 - 9

0. 1 division
(0.2% of 50 div. chart)

0.1 division
(0.2% of 50 div. chart)

CH. 1
CH. 2
CH. 3
CH. 4
CH. 5
CH. 6
CH. 7

CH. 1
CH. 2
CH. 3
CH. 4
CH. 5
CH. 6
CH. 7
CH. 8

CH. 1
CH. 2
CH. 3
CH. 4
CH. 5
CH. 6
CH. 7
CH. 8

CH. 1
CH. 2
CH. 3
CH. 4
CH. 5
CH. 6
CH. 7
CH. 8

0.25 division
(0. 5% of 50 div chart)

7708B:
0 to 150 Hz within 3 dB
7706B:
0 to 125 Hz within 3 dB

+12 volts Ripple, peak-to-peak
-12 volts 10 mV max.

+I2 volts Ripple, peak-to-peak
-12 volts 100 mV max.

CH. 1
CH. 2
CH. 3
CH. 4 ±0. 5 division
CH. 5
CH. 6
CH. 7
CH. 8

TM 11-6625-2507-14

Table 5-2(D). Performance Check Test Card

CHECK

Basic Response:

CH. 8
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Table 5-3. Recorder Troubleshooting Guide   

F i g .  5 - 8

F i g .  5 - 4

F i g  3 - 4

5 - 1 0
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Table 5-3. Recorder Troubleshooting Guide Continued (Cont.)

Fig. 3-4

F i g .  5 - 2
5 - 5

Para. 5-26

Fig. 5-5
Fig. 5-18

Fig. 5-24

5 - 1 1
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5-10.  PREVENTATIVE MAINTENANCE

5 - 1 1 .

ion before continuing.

5-12. MECHANICAL CHECKS

5-13. Refer to Operation  Section III, (Figure 3-3)

5 - 1 4 .   S w i t c h  p o w e r  t o  t h e  system OFF. Inspect the
Symptoms of mechanical or electrical

overload. Check for dents,
othcr evidence of mechanical or elec
Check that ail system comp
mounted, including the cable c
cables for strain, breaks, frayed ins
larly at bends), and that the cables are free when the
recorder is moved in and out.

5-15. The following steps wi recorder
mechanical operation:

a. Recorder Slides. Check t
in and out smoothly and
position (see Figure 5-2

slides
ed)

b. Paper Take-Up. Hold t
and check for a small amount of play in take-up shaft 

Table 5-3

5 - 1 2

Figure 5-2. Recorder on Slide Assembly



TM 11-6625-2507-14

rotation. ( If the ten i
to paragraph 5-103

c. Paper Loading. Refer to Figure 3-4 and load
Permapaper into the recorder. Apply p
ten feet of paper at the highest paper drive s-peed to
correct any mistracking resulting from pa
Approximately 3/32 in. of the platen table surface
should be visible to the right of the chart. Check
that paper take-up is working properly.

g. Writing Styli. Remove each stylus by loosening
clamping screw (see Figure 5-4, lift writing arm
straight up. Inspect the writing surface. It should be
clean and straight. If the stylus is bent, it sometimes
can be straightened with tweezers; if not, replace it.
If the stylus is burred or twisted, replace it. Insert
good stylus in galvanometer clamp and secure in place.
The flexible stylus heater leads should form parallel
loops with each other. Tighten the stylus heat lead
screws (Figure 5-8). Now check the overhang of each
stylus over the writing platen edge (see Figure 5-4).
The writing element should overhang 2/3 of its length
(the middle 1/ 3 of the element provides the most
uniform heat).

NOTE

improper overhang can result in
poor trace definition across the
channel, an erroneaous indication
of system non-linearity.

1. Stylus Pressure. When pressure is too light
the trace will be faint and not clearly defined. When
pressure is too high, friction will cause noticeable
hysteresis and non-linearity. Refer to paragraph
5-39 for adjustment procedure.

2. Marker Styli. Inspect each marker for cleanli-
ness and good mechanical condition. Run a few feet
of recording at highest chart speed with the marker
held for continuous oneration. Inspect the recording.

not, check paper l
(paragraph 5-25).

hnique and chart tension If unsatisfactory, replace the stylus. To adjust -
marker amplitude, refer to paragraph 5-41.

Figure 5-3. Looking Down on Galvanometer Bank
5-13
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If the change in difinition extends over some portion 
of a channel’s width, check for a defective or improp-
erly inserted stylus. Check Table 5-3.

4. . Stylus Deflection. With the Preamplifier
POSITION controls set alternately to the extreme
rotation points, check the stylus deflection. The
mechanical stops on the galvanometers should limit
deflection to not more than 2 mm beyond the edge of
the recording channel (or 1 mm when writing arm
motion is toward an adjacent marker arm) (Figure
5-8).

5-16. ELECTRICAL CHECKS.

5-17. The electrical checks to be made are included
in the Performance Checks given in Table 5-2.

5-18. CLEANING.

5-19. Cleaning may be required at much shorter
intervals than specified in paragraph 5-11, depending
upon the particular environmental conditions.

a. Remove power from the system, open rear
door to the system and remove any dust or dirt
accumulation with a vacuum hose.

Remove Permapaper and clean deposits from
the” writing edge of the recorder ten with a cleaning
f l u i d ,  s u c h  a s  C h l o r o t h e n e .  C l e a n  d r i v e  r o l l  a n d
the paper brake roll (see Figure Figure 5-5) With Chlorothene.
Use it sparingly and let roll s dry thoroughly after 
cleaning.

b. Clean all front panels, controls, viewing win-
dow, etc., with a clean, lint-free cloth, or with a
wax impregnated polishing cloth.

d. Clean each stylus with C rothene. Do not use
steel wool or any cleaner containing abrasive metal
particles.

5-14

Figure 5-4. Stylus Check and Replacement
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Figure 5-5. Recorder Check Points

the recorder at 25 mm/sec speed: stop recorder
when paper has settled on platen. Use a screwdriver
and turn the Brake Adjusting screw (Figure 5-2) about
five turns counterclockwise. Set the recorder to run
and slowly turn the Brake Roll Adjusting screw clock-
wise while watching the paper as it travels over the
platen. Stop adjusting the Brake Roll tension when
the paper has settled snugly on the platen clearly
showing the platen knife edge.

5-20. LUBRICATION. Brake Roll Adjustments and Repairs.
(Gear Box Lubrication. see paragraph 5-70)

5-25.

5-26. Install Permapaper in recorder. See Opera-
tion, Section III, loading procedures  for paper  Run

5-22. A D J U S T M E N T S  A N D  R E P A l R S

5-23. ADJUSTMENTS FOR PROPER PAPER FEED.

5-24. The paper drive and brake rolls feed and guide
the paper through the recorder and require special
Attention to keep the paper speed and tracking aligned.

is required. Futher whenever an extended recording
period is anticipated (on-line for 30/60/90 days)
lubrication and overhaul prior to the recording period
will help to assure uninterrupted service. For a list
of required lubricants see Table 5-1B.

5-21. Major lubrication is performed during each
recorder overhaul. Minor lubrication should be
performed during other maintenance check points
such as periodic preventive maintenance and after
minor repairs and adjustments (see Table 5-3). The
guide to proper lubrication depends on recorder usage.
Recorders operating for long periods in the upper half
of the speed range probably will require lubrication
only every 2000 hours because the gear box is practi-
cally free running, i.e., most of the clutches are
disengaged. If the recorder is run at the slower
speeds for extended periods, more frequent lubrication a. Set the Mark-Time switch to Time. Check the

recorder timing at 25 mm/sec chart speed with a
millimeter scale for accuracy. If the adjustment is
correct, the timing marks should be 25 mm apart.
Make fine adjustments with l/4 turns of the Brake
Roll Adjusting screw. Check timing again and make
fine adjustments at both 100 mm/sec and 5 mm/sec
chart speeds.

b. Under certain humid conditions, with the Brake
Roll adjusted too tight at the lowest chart speeds, the
paper stretches as it passes between the platen and
the drive roll resulting in false paper timing because
the paper contracts after passing the drive roll. Check

5 - 1 5
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the accuracy of the paper speed timing again with a
millimeter scale.

5-27   If any of the following symptoms are evident
in the recorder, it is probable that it could be cause
by Brake Roll or Drive Roll malfunction:

a.  Paper not tracking properly, i. e., paper moves
to one side or the other. See Paragraph 5-28.

b.  Paper weaving, i. e., moves side-to-side in
regular  pat tern.See Paragraph 5-29.

c.  Chattering noise, i. e., uneven tension caused
by dry cork disc or bad bearing. See Paragraph 5-30.

d.  Irregular paper speed, i. e., speed range drops
or paper-stalls. See Paragraph 5-31.

e.  Uneven paper tension over platen, i. e., paper
on one end of platen is tight, loose on other end.
See Paragraph 5-32.

5-28. PAPER NOT TRACKING PROPERLY. The
surface of the Drive or Brake Roll becomes slick
from paper residue after long usage, preventing proper
traction. A worn roll can be determined by inspection
and touch after it is cleaned with Chlorothene.

NOTE

New rolls have a rippled surface that
disappears shortly after use. Loss of
ripple does not indicate a bad roll.

Other indications theat the roll is deteriorating are
minute surface cracks or inability to maintain proper
speed. Correct fault by replacing defective roll.

5-29. PAPER WEAVING. If the rolls are not worn
(see above paragraph), weaving is caused by dirt or
other foreign matter on the rolls. Clean with Chloro-
thene.

Figure 5-6. Recorder Removed from Cabinet, Prepared for Gear Box Removal
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5-30. CHATTERING. This is usually caused by
lack of lubrication on the brake roll cork disc, which
causes positive traction instead of the slipping clutch
action desired; or a defective brake roll bearing (s).
Remove the right brake roll support (three #8 oval
head screws) (see Figure 5-2). Clean cork disc with
Chlorothene. Allow it to dry. Then lubricate with
grease, HP Part No. 6040-0222.

C A U T I O N

DO NOT ALLOW GREASE TO CON-
TAMINATE RUBBER ROLLS.

 Check the bearings for out-of-roundness, too tight fit
of roll stud and bearing, presence of burrs or foreign
matter. Brush wash with Chlorothene (do not sub-
merge bearing in fluid); remove burrs; check for out-
of -roundness. Replace if defective. Lubricate with
machine oil (#IO) before replacing bearings in record-
er side plates.

5-31. IRREGULAR PAPER SPEEDS. Most problem
that cause irregular speeds can be attributed to drive
and/or brake roll trouble: rolls need cleaning, disc
needs lubricating, etc. , see preceding paragraphs.

5-32. UNEVEN PAPER TENSION. The brake roll
causes this uneven pulling on the paper. When the
cork disc is dry (no lubricant), there is no slipping
action and the brake roll tension becomes constant at
the disc end, pulling the paper taut over the platen
edge. Follow brake roll removal and disc lubricating
prodedures in paragraph 5-30. Incomplete adjustment
of the Brake Adjusting screw can cause uneven ten-
sion; see paragraph 5-26.

5-33. Other Causes of Improper Paper Feed

5-34. Play in the paper spindle support from the
left spindle support spring can cause paper weave. To
increase the spring pressure, simply remove the
spindle (and paper from the spindle) and gently push
the spring inward from the access bole (see Figures
5-2 and 5-5) on the recorder side plate. Do not ex-
tend spring beyond spindle support inner surface. Too
much spring action can cause spindle hub wear.

5-35. Uneven wear on paper guide bar (see Figure
5-5) or along the bottom radius of the table can cause
improper tracking. If the guide bar is worn unevenly,
it can be rotated to a new position by loosening screws
at either end. If the radius of the plate is uneven, it
should be replaced.

5 - 3 6 . Damage to the recorder side plates and/or
platen table locks can cause improper paper tracking.

The recorder side plates can be damaged during
shipping. If the side plates have been bent, it is

all support bar screws on’ the front panel and chassis,
being careful not to loosen or remove screws attach-

ing parts to only one side plate. Relieve some weight
 At the recorder front end; the side plates will tend to

5-45. Stylus Overhang.

5-46. The proper position for the stylus heating
ribbon on the platen is shown in Figure 5-4. In the
center of the channel, the ribbon overhang is approxi-
mately two-thirds of its length, which is required for
a constant density trace when the stylus moves to its
positive and negative maximum positions. The center

5-43. Stylus Mechanical Stop.

5-44. The mechanical stops prevent the stylus
excursions from exceeding 2 mm beyond the channel
edge or 1 mm toward an adjacent marker arm. Set
these limits by loosening the stylus Travel Adjustment
screw with a screwdriver, setting the stops and
tightening the screw. Refer to Figure 5-8 for screw
location.

5-41. Marker Amplitude.

5-42. Run the recorder at high speed with the
marker held for continuous operation. If the marker
trace amplitude is insufficient, the amplitude can be
adjusted approximately 3 mm. Use a No. 10 Allen
wrench and adjust the setscrew located at the side of
the marker (Figure 5-8). Adjust through the coil
opening. Access is through the recorder side plates
(recorder extended) for right or left marker.

5-39. Stylus Pressure.

5-40. Check stylus pressure with the calibrated
pressure gage 14015A (see Figure 5-7). Lift the
stylus at the center of the heating element support
wire. Lift as close to 90° as possible. The stylus
setting should be 2 grams. Run the recorder at
5 mm/sec speed. Lift the stylus with the gage until
the stylus stops writing on the paper; the gage should
read 2 grams. If the pressure is not correct, adjust
the stylus pressure screw (Figure 5-8). Turn clock-
wise for less pressure and counterclockwise for more
pressure. The adjustment should be made l/4 turn
at a time. Check that the stylus remains level with
the paper for correct definition.

5-38. STYLUS AND GALVANOMETER ADJUST-
MENTS AND REPAIRS.

5-37. Damaged platen table locks. The lock support
shaft assembly may be damaged so that the table locks
out of square. Check this with the table assembly
down. Inspect the table lock flanges for enlarged
slots causing uneven locking. Check the table lock
support for damage and wear; the platform link for
loose shoulder SC screws.

correct themselves.  Tighten all screws that were
loosened and check the side plates with a straight edge
for twists or bends. The straight edge should be as
long as the side plates. Imperfections should be less
than l/32 inch. If the bend does not straighten, the
side plate should be replaced since the side plates
support the paper spindle and can cause poor paper
feed if the bend is severe enough.

sometimes possible to repair the damage.  Loosen

S
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Figure 5-7.  Cal ibrat ing and Measuring Stylus Writ ing Pressure

5 - 1 8

one-third of the ribbon provides the most even heat
gradient. Improper stylus overhang can be suspected
when the trace density is uneven and the stylus appears
otherwise in good condition, i. e., the ribbon is not
bent or twisted, etc. To adjust for overhang error,
refer to Figure 5-8. The callouts refer to Channel 1
adjustments, which are typical for all channels.

a. Loosen all stylus lift guard screws.

b. Loosen the galvanometer adjust plate screws
in front and rear of the galvanometer magnet.

C. Loosen the locking nut on the adjusting plate.

d. The adjusting setscrew will move the magnet
to the rear of the recorder when turned clockwise.
Loosen setscrew and push the magnet to slide assem-
bly forward. All adjustments are not complete until
the galvanometer adjusting plate screws are tightened.
Tightening these screws tends to upset the adjustment,
therefore, the adjustments may have to be repeated
until the stylus overhang is accurately two-thirds of
the ribbon length.

e. Check all screws and nuts for tightness before
c o m p l e t i n g  o p e r a t i o n .

5-47. Galvanometer Sensitivity.

5-48. The galvanometer sensitivity is governed by
the gauss strength of the magnet, which is adjustable
by the magnet shunt attached to the left side of the

NOTE

T h e  m a x i m u m  a d j u s t m e n t  o f  t h e  s h u n t
c a n n o t  e x c e e d  5 / 8 ”  b e y o n d  t h e  s h u n t

magnet pole pieces (Figure 5-9). The shunt is adjust
ed by a hex-head at the front of the shunt.  Lower
the paper tracking table to gain access to the adjust
ment.

a. Turn hex nut clockwise for less sensitivity or
counterclockwise to increase sensitivity. Sensitivity
is 160 mA for 10 divisions (see Figure 5-22).

b. Check the adjustment by running the recorder
and letting the paper track properly before making
another Sensitivity check. Repeat-the above if neces-
sary, making small changes each time until the proper 
setting is reached.

h o u s i n g . I f  t h i s  d o e s  n o t  c o r r e c t  t h e
l i n e a r i t y  p r o b l e m ,   t h e   m a g n e t  s t r e n g t h
m u s t   b e  r e s t o r e d .

5-49. Stylus  Mechanical Center (Zero).

5-50. The Permapaper must be feeding through the .recorder correctly  with no weaving or sliding to one
side.

a. Unplug the galvanometer cable.
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F igu re  5 -8 .  S ty lu s  Ad jus tmen t s  and  L imi t s Figure 5-9. Typical Galvanometer Assembly
With Marker

Figure 5-10. Model 358-400B Power Supply With Model 7700-02B Amplifiers
5 - 1 9



C. Paper tension is proper when it will depress
slightly with light finger pressure.

d. Run recorder at maximum speed and make
minor adjustments on the clutch screw until paper
tension is proper.

e. Repeat step d at the lowest speed making
adjustments for proper tension as indicated.

a. Run the recorder at 25 mm/sec for a prelimi-
nary check to see that the paper is snug between the
drive roll and the take-up spindle.

b. Adjusting clutch screw clockwise will tighten
paper tension; counterclockwise loosens paper
tension.

5-54. Paper Take-Up Clutch.

5-55. The clutch should be adjusted when the re-
corder is running.

f. Check paper loading instructions for paper
positioning on take-up spindle (see Section III).

e. Lock spindle in place by sliding spindle retainer
forward.

b. Run through the paper loading procedures in
Section III Operation. Start recorder and run paper
until it has settled evenly over platen table.

C. Install paper core on paper take-up spindle by
inserting spindle with square hole mating square left
support bolt.

d. Compress spring by pushing slightly on washer
allowing take-up spindle end to slip into paper take-up
right support slot (see Figure 5-24, item 4).

a. Loosen the clutch lock nut (see Figure 5-24,
item 6) by turning counterclockwise.

5-53. Adjust the take-up when any of the following
are observed: paper loose, paper tight, take-up er-
ratic particularly at low speeds, take-up chatters.

5-51. PAPER TAKE-UP ADJUST’MENTS.

5-52. The paper take-up should keep the paper
snug on the take-up roll after data has been recorded.
If the paper is too loose or tight, it can be adjusted
by turning the knurled clutch adjustment on the left
side of the paper take-up (see Figure 5-24, item 5).

d .  Ad jus t  t he  s ty lu s  p re s su re  a s  de sc r ibed  in
paragraph 5- 39. Stylus pressure must be corrected
ior proper sensit tviry and dampmg.

setting.  The final cheek of the stylus center position

L o o s e n  t h e  s e t s c r e w  a t  t h e  b o t t o m  o f  t h e  s t y l u s
adapter slightly (Figure 5-8) with the spline wrench

TM 11-6625-2507-14

Paper take-up may be erratic
particularly at low speeds) if the clutch
screw has not been tightened. If cor-
rect performance cannot be achieved
by adjustment, see paragraph 5-26
and Figure 5-24 for disassembly and
repair procedures.

f. Make a final check to see that The tension
proper for  low, medium and high speeds,
t h e  c l u t c h  s c r e w  i n  p l a c e  ( C l o c k w i s e ) .

NOTE

5-56. CORRECTIVE MAINTENANCE

5-57. DISASSEMBLY OF SYSTEM COMPONENTS.

NOTE

Driver Amplifiers and Driver Ampli-

fiers Power Supply are removed from
t h e  r e a r  o f  t h e  C a b i n e t .

5-58

Driver amplifier
screws, one on each side
screws and pull Driver s t
Driver removed so that it
same location. This will
frequency response.

5-60. Driver Amplifier Power Supply Removal.

5-61. The Driver Amplifier Power Supply can be
handled by one man even with the Drivers installed
as it weighs about 27 pounds.

a. Remove all connecting cab
edge of the power supply chassis
two Drivers to get at the mo ting screws for the
power supply.

b. Remove the upper screws and lift the power
supply to release from the retai . Swing the
upper edge of the unit outward. be supported
at the bottom corners.

C. Reach down-into the inside of t
and remove the three cables attac
the recorder.

d. Hold the top and bottom of
free of lower supports. Turn the supply slightly to
clear the cabinet door and remove from system.

5-62.

5-63. Remove the recorder only when the repair,
overhaul, or modification cannot be performed in
cabinet.

Recorder Removal and Repair.
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WARNING

THE RECORDER WEIGHS APPROXIMATELY
200 POUNDS,  MANUAL REMOVAL OF THE 
RECORDER IS POSSIBLE WITH TWO OR
MORE MEN BUT DUE TO THE WElGHT AND
SIZE, A HOIST IS RECOMMENDED. THE
HOIST SHOULD BE CAPABLE OF LIFTING
THE UNIT FROM THE CABINET AND MOV-
ING IT TO A WORK BENCH. HOLES ARE
PROVIDED AT THE UPPER EDGES OF BOTH
SIDE PLATES FOR ATTACHING A LIFT BAR.

a. Remove all connecting cables from
the recorder.

b. Release locks and pull the recorder out so that
it is extended from the cabinet as far as the slides
will allow.

C. Remove the two hex-head screws from e
side of the recorder which hold the recorder to
latch slides (see Figure 5-2).

d. See WARNING above and remove the recorder.

Support the recorder on the work bench with
pieces of lumber approximately 2 inches (50 mm) x 4
inches (100 mm) x 2 feet (. 6 meter). Place one 2 x 4
flat at the front of the recorder directly behind the
latch locks. Do not rest the recorder on these locks.
Place the other 2 x 4 on edge at the rear of the re-
corder at the point where the side plates are cut out
(see Figure 5-6).

5-64. Gear Box Removal.

5-65. Prior to removing the Gear Box, remove all
wiring behind the plate at the left side of the
recorder.  Caref h wire 1 s in-
dicated on overla
portant if the recorder ha

s is par m -
th mm/ m / m i n

speeds. Remove the Gear Box as follows:

a. Remove the four mounting screws (2 sems, 2
shoulder locating) at each side of the Gear Box (see
Figure 5-6). With these screws removed, the gear
box is held in place by the two sems screws located
between the removed screws. When these two screws
have been removed, the gea
the recorder as indicated in
can then be removed by slid t from the rear. To
do this, the rear 2 x 4 is placed so that it supports one

support under bo

four screws.

on the work bench and remove

C. Remove the four screws at the bottom face of
the base plate to remove the gear box from the assem-
bly. Tip the gear box in towards the chain and sprocket
assembly to disengage the chain from the yoke sprocket
as indicated in Figure 5-12.

NOTE

C. As indicated in Figure 5-15, the mini-clutch
shaft assembly is disassembled and ready for inspec-
tion of the roller bearings and springs. These mini-

5 - 2 1

(1) Oil with a penetrating oil such as Marvel
Mystery oil.

(2) Before re-assembly of gear shafts to side
plates, oil heavily with #10 machine oil.

b. When all the shafts are placed in the tray in
their proper sequence, inspect all bearings (Figure
5-14) for excessive wear. Wash, do not submerge,
side plate and bearings in Chlorothene. If the plate
and bearings are submerged, the oilite bearings will
dry out and wear badly. When the assembly is com-
pletely washed, dry with cloth or compressed air.
Repeat with other side plate. Oil all gears and both
side plate bearings so that the bearings will become
saturated while working on rest of gear box. Oil
bearings in two steps:

a. A tray to hold gear and shaft assemblies can be
made out of a piece of plywood and the separators out
of 1/2” (12 mm pieces of pine. This tray not only
keeps the gear and shaft assemblies in their correct
order for re-assembly, but also keeps these assem-
blies from being damaged. As indicated in Figure
5-14, the top two mini -clutch and shaft assemblics are
removed and placed in the top compartments of the
tray in the same order they were removed from the
gear box. The next row of shafts (#1 and #2) are
removed and placed in the tray in the same manner
as the first rows. The next four clutch and shaft
assemblies (#4, #3, #8 and #7) are removed together
since the gears interlock. Slowly pull shafts from
gear box keeping all assemblies intact. As each shaft
assembly is removed from its place in the tray, note
the compartment and shaft position so there wi11 be
no trouble in re-assembly.

Care should be taken not to upset the
gear train shaft locations. Position
the gear box on the bench as indicated
in Figure 5-14 for further breakdown.

5-67. Lift the gear box from the motor assembly
and place on the bench. Remove the four No. 10 sems
screws from each solenoid plate (see Figure 5-12)
and the cable clamp from the solenoid wires. Remove
the solenoid plates (see Figure 5-13). since solenoids
1 and 4 fit snug over the shaft 9, ease the plate off
slowly to prevent damaging the solenoid stop hinges.
Remove the four shoulder locating screws holding
front gear box side plate. (Figure 5-13) Remove the
front gear box plate slowly. Jiggle slightly if it dues
not clear from the gear box easily.

5-66. Gear Box Overhaul .

TM 11-6625-2507-14
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Figure 5-11. Removing Gear Box and Motor From Recorder

clutches normally cause no trouble if they are cleaned
properly and all the springs are in place. Do not re-
assemble if any of the springs are missing. Check
the inner surface of the gear hub for excessive wear
(beyond a bright polish). If the inner surface of the

clutch are tight.

d. Check the following.areas of the clutch assembly, (3) See that the rollers are in working condition
referred to in Figure 5-15: when spring loaded.

(2) Make sure the two setscrews on

When all of these parts are inspected, clean the whole
shaft assembly with Chlorothene.

(1) Excessive shaft wear (replace s
down)

5-22

gear hub has been scored, it must be replaced.
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Figure  5-12. Removing Gear Box From Base Plate

5-68. Spring C Butch Assembly.

a. If a rust color residue was evident before
washing clutch wi

shavings from the stripped gear are imbedded in any
other gear of the box. Nylon shavings are bard to
locate, so it is necessary to wash out all gears with
a stiff bristle brush. Clean and re-assemble these
gear shafts. When insta g the mini-clutch gear,
be sure that the springs do not fly out when depressing
the rollers.

NOTE

Do not grease any gears. It is
more convenient after the gear
box is assembled.

b. Figure 5-17 illustrates excessive wear of the
clutch and hub assemblies. These parts will wear
when the gear box has been run for long periods of
time without a maintenance check, wrong methods of
packing the clutches, or if the wrong grease is used.
Trouble will also be evident if the recording paper is
allowed to double around the drive roll of the recorder
and jam the drive roll and gear box to a sudden stop.
If paper jamming is corrected but the gear box tends
to run roughly or chatters, turn the power off and
locate the damaged part immediately. Damaged
clutch sleeves result when there is not enough clear-
ance between the clutch sleeve and the solenoid stop
(see Figure 5-18). Clearance procedures are given
in paragraph 5 - 85.

5-23
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F i g u r e  5 - 1 3 .   S o l e n o i d  g e a r  b o x  p l a t e s .
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Figure  5 -14 .  Gear  box ,  d i sassembly  and  reassembly .
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5 - 7 0 . G e a r  B o x  L u b r i c a t i o n
5 - 7 1 . When the whole gear box is clean and all 
defective  parts replaced, the gear box is ready to be
lubricated (see Figure 5-19).

in Figure 5-19 (a).

e of the chutch
sp r ing   w i th  F igu re  5 -19  (b ) ,  and  i n s t a l l  i t

the shaft adapter, Figure 5-19 (c) completely fill the

adapter there is a hole that must be
before the assembly is forced together. Do not

force the clutch
plugged to preve
5-19 (I)).

F i g u r e  5 - 1 9  ( d ) ,

ed in Figure 5-19(e),

As the clutch hub and gear is f
spring in a twist
the clutch sleeve indicati
into the spring cavi
thr hout the clutch asse

5-72.

5-73. Since
gear box are
the following

Figure 5-15. Mini-Clutch Assembly, Components

5 - 2 6

Figure 5-16. Spring Clutch Assembly, Components 



a.  Install the mini-clutches as indicated in Figure 

5-14 (b),

slowly: see Figure 5-14 (d). If the shaft assemblies

last, see Figure 5-14 (a). The upper four shafts can 

cated in Figure 5-14 (c) just enough to mesh all mat-
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5-77. The gear box should be given a running check
before the solenoid plates are assembled. Install the
gear box on the motor mounting plate using the four
No. 10 screws (see Figure 5-12) and the procedures in
Paragraph 5-86. Apply 115 Vac to the motor leads at
the terminal strip. If the input sprocket is properly
aligned and planes parallel, the gear box should run
smoothly. If it chatters or runs irregularly, it
usually is caused by misalignment of the yoke and
sprockets.

5-78. Greasing the Gears.

5-79. When the gear box runs smoothly, store the
motor and brush grease HP Part No. 6040-0222
on all ar teeth, using liberal amounts. Rotate
sproc t   by hand to make sure all gears are fully
greased. Run motor to run off any excess grease.

WARNING

DO NOT ATTEMPT TO CLEAN EXCESS
GREASE FROM GEAR BOX WHILE:
MOTOR IS RUNNING. STOP MOTOR
AND TURN INPUT SPROCKET BY HAND
WHILE CLEANING GREASE FROM GEAR
I. WHEN GEAR BOX HAS BEEN
CLEANED RUN MOTOR FOR l/2 HOUR
BREAK-IN PERIOD.

5-80. Checking Solenoid Operation.

5-81. The solenoids mounted on the side plates
(Figure 5-13) must be checked for proper operation.
The solenoid is mounted in a steel U-bracket, Figure
5-13 (c). The arm assembly is also steel. When the
solenoid is actuated, and the brass rivet heads are
peened flush with the surface of the arm; through
usage, the arm becomes magnetized to the H-bracket
when the solenoid is energized. This prevents proper
selection of paper speeds.

5-82. REPLACING RIVET. The rivets should be
replaced if the rivet head is flush with surface of the
arm. Remove the two screws holding the solenoid

op to the arm. The arm will spring back revealing
e brass rivets. Remove the old rivets with a sharp

edged tool. Push the rivet shank out with a drift
punch. Insert new rivet (Part No. 0361-0363) and
flange the hollow rivet shank with center punch.
Usually the flanging will flatten the rivet head a little
but the 0.008 to 0.010 inch maximum extension of the
rivet over the arm assembly plate, see Figure 5-13
(c), will require slight tapping with a light hammer.
The rivet head provides the air gap necessary to keep
the arm assembly from being magnetized.

5 - 2 7

5-76.

plate should be inspected for damage (see Figure 5-18).

5-74.   Idler  and Drove Roll  Gears.

5 - 7 5 .
w i t h  r e t a i n i n g  r i n g s  ( s e e  5 - 5 ) .
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Figure 5-17.  Excessive Wear on Clutch and Hub Assembly

Figure 5-18. Gear Box Assembled, Clearance Between Solenoid And Clutch Sleeve Indicated

5-28
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5 -83. After installing the rivet, ‘assemble the
spring clutch sleeve stop and check the solenoid
operation by connecting a 24-volt battery and switch
in series with the solenoid winding; green (+), black
(-). If the solenoid does not release the arm when
the switch is opened, the rivet is not providing a
proper air gap and should be replaced. Normal care
in this operation should bring desired results. Check
each of the solenoids for proper operation and air gap.

5-84. AS LlNG SOLENOlD PLATES TO GEAR
BOX. Rem e gear box using procedures described
in paragraph 5-64. Install one solenoid plate to gear
box first by attaching plate with four No. 10 sems
screws. Attach leads to 24-volt source and check
for 0.015 in. clearance between solenoid stop and
clutch sleeve crease (see Figure 5-18). If the clear-
ance is insufficient, shims are available on order in
three sizes (0.003, 0.005 and 0.010 in. ) t
adjust the stop distance to the sleeve, see
5-13(d). Both solenoids must be
same procedure to install and ch
oid plate and solenoids.

Each solenoid must be located in its
proper place for correct recorder
paper speeds. It is possible to erron-
eously locate solenoid lead wires
through the wrong cutout in mounting
plates and result in wrong terminal
connections, see Figure 5-13 (b).
Each solenoid side plate must be
mounted to proper side of gear box or
recorder will run at improper speeds.

NOTE

5-85. Reassemble the gear box to the mounting
plate with the four No. 10 screws (see Figure 5-12).
Plug-in motor to drive the gear box. Energize each
solenoid to test the clearance between stop and spring
clutch sleeve by pushing on solenoid core screw, see
Figure 5-13(b). Average finger pressure will change
the clearance between stop and sleeve and indicate
whether clearance is sufficient.

5-86. Gear Box Installation.

5-87. Install the gear box on the mounting plate as
indicated in Figure 5-12. Place chain on input sprocket
and tip. the bottom of the gear box away from the motor
so that the sprocket chain can be looped under the
sprocket on the yoke. When the chain is in, the proper
position, fasten gear box to the mounting plate.

a. Check for proper alignment of the input sprocket
with its mating sprocket on the yoke with a straight
edge, as indicated in Figure 5-20. When properly
aligned, the chains and sprocket will not chatter or
cause a heavy chain noise. If adjustment is needed,
adjust the sprocket on the gear box, not the yoke
sprocket.

5-29

5-90. The platen table locking mechanism and gal-
vanometer bank are linked together so the writing
styli move up, out of the way of the table. This helps
prevent styli damage during paper loading. However,
a large paper loop over the platen will damage the
styli if the styli are dropped heavily on the paper.

5-88.  Galvanometer Disassembly

5-89. The individual galvanometers for all channels
are alike except for the marker channel, usually chan-
nel 8 (see Figure 5-21). These conventional D’Arson-
val moving coil galvanometers have the coil snugly
housed in the air gap between the poles of the large
U-shaped Alnico 5 magnets.

d. Check this play again after the eight screws
have been tightened. With all proper alignments and
adjustments made and the gear box terminal strip
wired up, taking care for proper placement of wires,
apply power for a complete check of the gear box and
paper speeds before installing  recorder back in the
cabinet. Temporarily reconnect driver amplifier
power supply to rear of recorder and connect ac line
cord to power source. Check recorder speeds as
outlined in paragraph 5-25. If speeds do not corre-
spond with speed selected, check solenoid leads for
improper terminal connections.

C. The gear box and motor assembly is now in-
stalled in the recorder by reversing the disassembly
procedures. Check the play between the small output
stud gear and its meshing idler gear (see Figure 5-6).
If there is no play after all mounting screws are tight,
loosen the eight screws fastening the motor and gear
box mounting plate to the two support bars of the
mounting plate. The eight screws on the bottom sur-
face of the mounting plate allow the gear box stud gear
to move away from the first idler gear allowing slight
play between these two gears.

b. To adjust the proper tension in the chains, the
yoke must be moved on the gear box baseplate. The
motor is moved to adjust the chain from motor sprocket
to yoke. Check the proper alignment between motor
sprocket and yoke sprocket as the other two sprockets
were checked with a straight edge. The proper tension
of the chains is about 3/ 16” depression of the chain
between the sprockets the chain is mounted on. When
all chain adjustments are made, the chains must be
lubricated with chain grease HP Part No. 6040-0223.
Check for loose screws or set screws. Run the motor
with the clip leads and actuate one solenoid at a time
to check the proper clearance of the solenoid stop to
the clutch sleeve. As the gear box is running, press
solenoid mounting screw when the solenoid is actuated.
This check ensures the proper clearance of solenoid
stop, if when pressing on this screw, there is no
ticking of the stop to clutch sleeve. If there is a
ticking, depending on how hard, remove the proper
shim from the solenoid mounting plate. When this
last check is made, the gear box cover and chain
cover are installed, the solenoid leads are installed
on the terminal strip and the motor oiled.
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Figure 5-3
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Figure 5-23
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Figure 5-9
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5-95.  Paper Take-Up Disassembly.
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5-97
Figure 5-22 Figure 5-24

paragraph 5-43

Figure 5-21. Bank of Galvanometers for 8-Channel Recorder
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5-98.  CLEANING AND LUBRICATING PAPER
TAKE-UP

5-90.

Figure 5-22. Checking Galvanometer Sensitivity 
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5 - 1 0 1
Figure 5-24

NOTE

5 - 1 0 4

5 - 1 0 5
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PULLEY

5-108.  REASSEMBLING SPEED REDUCTION 
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Figure 5-23.  Exploded View of Galvanometer Assembly
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Figure 5-24. Exploded View of Paper Take-up Assembly
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CAUTION
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Figure 5-25. MN/MIN Speed Motor Assembly
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Figure 5-26. Lubrication and Points and Componentfor Speed Drivers,  "DW", Records

5-118. MM/MIN GEAR BOX INSTALLATION
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5-128

NOTE

Figure 5-27. Driver Amplifier Limit and
Compensation Controls

5-119 MAINTENANCE OF 7700-02B
DRIVER AMPLIFIER

5-120. INTRODUCTION

5-121.

5-122.  PERFORMANCE CHECKOUT
5 - 1 2 3

5-124 TEST EQUIPMENT f i g u r e  6 - 4
5-125
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5-127

5-129 REMOVAL OF PRINTED CIRCUIT BOARD
5-130
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5-132 Table 5-4 5-135 GENERAL

5-136

Figure 5-27

Figure 5-27

Table 5-3
5-133

Table 5-5 5-137

Table 5-2

Figure 5-28 and 5-29
Figure 5-30

Table 5-4. Equipment Required for 7700-02B Driver Amplifier
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Table 5-5. Frequency Compensation And Damping Adjustments
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CAUTION

5-149. COMPONENT REPLACEMENT

5-150.

5 - 1 4 5  R E P A I R

5-146. PRINTED CIRCUIT BOARDS
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6 - 1 4 8

Figure 5-38. System Functional Diagram
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Figure 5-29. Recorder Functional Diagram
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Figure 5-31         Recorder  Schemat ic  Diagram
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( s h e e t  1  o f  2 ) .
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( s h e e t  2  o f  2 )
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Figure  5 -32 .  Power  supp ly  schemat ic  d iag ram fo r  8848A.
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F i g u r e  5 - 3 3 . Driver amplif ier  power supply models 356-400BW,

358-400B, 956-400C,and 958-400C, schematic  diagram.
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F i g u r e  5 - 3 4 .  D r i v e r  a m p l i f i e r  7 7 0 0 - 0 2 B

s c h e m a t i c  d i a g r a m .
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Figure  5 -35 .   MIL STD,  re s i s to r  and  capac i to r

c o l o r  c o d e  m a r k i n g s .
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TB 746-10
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TM 11-6625-537-15-1

TM 11-6625-700-10

TM 11-6625-322-12
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B - 4 . .  E x p l a n a t i o n  o f  f o r m a t  o f  T a b l e  IT o o l  a n d  T e s t  E q u i p m e n t

R e q u i r e m e n t s .
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APPENDIX C

PLUG-IN UNIT, ELECTRONIC TEST EQUIPMENT

PL-1305 /U
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Figure C-O Model 8802a Gain DC Preamplifier
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DESCRIPTION

C-1.  INTRODUCTION
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C-4 CHARACTERISTICS

C-5. PERFORMANCE DATA
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C-6.  FRONT PANEL DATA
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S E C T I O N  I I

INSTALLATION

-7  INTRODUCTION
- 8

-9  CONNECTION INPUT SIGNAL

F i g u r e  c - 1 .   I n p u t  C o n n e c t o r  W i r i n g
D i a g r a m

F i g u r e  c - 2 .   S i g n a l  I n p u t  c o n n e c t o r
1251-1895.

c-10  CONNECTING TO PREAMPLIFIER OUTPUT

C - 1 1

T a b l e  C - 1 .   S i g n a l  I n t e r c o n n e c t i o n s
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N O T E
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Figure C-3.  Range Setting.  Input and Zero Suppression Chart
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SECTION I I I

FUNCTIONING

C-14. INTRODUCTION C - 2 0 .

C - 1 5 .

C-16.  CAL-ZERO SUPPRESSION CIRCUIT

C - 1 7 .

C-21. INPUT CIRCUIT THEORY
F i g .  C - 4

C - 1 8
C - 2 2

C - 1 9
f i g .  C - 5

C-23.  INPUT AMPLIFIER CIRCUIT THEORY

C - 2 4

C - 2 5

Figure C-4.  Simplified schematic- CAL-ZERO
Suppression Source
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c-26.  OUTPUT AMPLIFIER CIRCUIT THEORY
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M A I N T E N A N C E

C-28.  REMOVAL AND REPLACEMENT

C-29.  CHECKS AND ADJUSTMENTS
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figure C-6. Preamplifier Power Supply (  Top View)
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Figure  C-5 .   Medium ga in  p reampl i f i e r  mode l  8802A
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Figure D-1.   Model 8803A high gain dc preamplifier .
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DESCRIPTION

D-1. INTRODUCTION
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D-4.  FRONT PANEL CONTROLS

D-5. ADDITIONAL CONTROLS AND CONNECTORS
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SECTION II

OPERATION

D-6.  INTRODUCTION 

D-7.  CONNECTING  INPUT SIGNAL

F i g u r e  D - 2 .   S i g n a l  c o n n e c t o r  w i r i n g .
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N O T E

Figure d-3.  INPUT SIGNAL CONNECTIONS
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F i g u r e  D - 3

D-8.  CONNECTING THE AMPLIFIER OUTPUT.
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D-9.  CALIBRATION

D-10. OPERATION WITHOUT ZERO-SUPPRESSION

D-11. OPERATING WITH ZERO-SUPPRESSION
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SECTION III

FUNCTIONING

D-12.  INTRODUCTION
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D-13.  INPUT CIRCUIT THEORY
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D-14. Amplifier Theory
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D-16. Output

D-17.  Guard Shield Circuit
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POWER SUPPLY

D-18. DESCRIPTION
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D-21.  EXCITATION SUPPLY DETAILS
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SECTION V

MAINTENANCE

D-22.  INPUT TEST POINTS
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D-25.  REMOVAL AND REPLACEMENT
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Figure D-5.  PREAMPLIFIER SUPPLY (TOP VIEW)
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D-26.  POWER SUPPLY, CHECKS AND ADJUSTMENTS
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D-27. MAINTENANCE DATA
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Figure D-6.  Low Level preamplifier model 8803A.
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PLUG-IN UNIT, ELECTRONIC TEST EQUIPMENT PL-1307/U
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GENERAL INFORMATION

E-1. DESCRIPTION

E - 2 .

E - 3 .

E - 4 .

Figure E-1.   Model 8816B Phase Sensit ive 
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SECTION II 

I N S T A L L A T I O N

E-5.  IN RECORDING SYSTEMS.

E - 6 .

E-7.  AS A SELF-CONTAINED INSTRUMENT.

E - 8 .

E - 1 1 .

E-9.  SIGNAL CONNECTIONS

E - 1 0 .

T a b l e  E - 2 .   S i g n a l  I n t e r c o n n e c t i o n s
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S E C T I O N  I I I

O P E R A T I O N

E - 1 2 .  FRONT PANEL CONTROLS

E - 1 3 .  PREAMPLIFIER

E-16. ADJUSTMENT CONTROLS

E - 1 7 .

E-18.  REFERENCE VOLTAGE RANGE SWITCH

E - 1 8

E - 1 4 .  FIXED FREQUENCY PLUG-IN MODELS

E-20. CALIBRATION

E - 1 5 VARIABLE FREQUENCY PLUG-IN MODELS

Figure E-2.   Quadrant Phase Shift ing 
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E-21. OPERATION

E-22.

Figure E-4. Input Signal and control Settings

Figure e-3.  Amplifier and Input Circuit
NOTE

E-32. OPERATION WITH FIXED FREQUENCY 
PLUG-IN MODULE
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3-25.  CIRCUIT DESCRIPTION.
E-27.  SIGNAL CHANNEL DESCRIPTION.
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E-29 REFERENCE CHANNEL DESCRIPTION.
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Figure 8-5.  Block Diagram Model 8806B
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M A I N T E N A N C E

E-31. ADJUSTMENTS

E-32.

E - 3 3 .CONTROL DESCRIPTIONS

E-36.
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E-38.

E - 3 4 .ADJUSTMENT PROCEDURES E-39. INSTRUMENT REPAIR
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Figure E-6.  Adjustment Controls.
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F i g u r e  E - 7 .  P h a s e  s e n s i t i v e  d e m o d u l a t o r  a m p l i f i e r

mode l  8806B,  s igna l  channe l .
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F i g u r e  E - 8 .  P h a s e  s e n s i t i v e  m o d u l a t o r  p r e a m p l i f i e r

m o d e l  8 8 0 6 B ,  r e f e r e n c e  c h a n n e l .
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Figure E-9. Fixed frequency plug-un module module 8806B-03B.
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