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WARNING

DRY CLEANING SOLVENT

Dry cleaning solvent or mineral spirits paint thinner is flammable
and should not be used near an open flame. Fire extinguishers
should be provided when these materials are used. Use only in
well-ventilated areas.

WARNING

Be extremely careful when working in the vicinity of batteries
when the battery case is open. Do not use uninsulated tools.
Do not wear rings or watches. Metal articles will, if allowed

to contact connectors, cause severe arcing with possible injury
to personnel and damage to the battery.
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REPORTI NG OF ERRORS

You can help inprove this manual. If you find any m stake
or if you know of a way to inprove the procedures, please
let us know. Mail your letter, DA Form 2028 (Recomended
Changes to Publication and Blank Forms) , or DA Form
2028-2 located in the back of this manual direct to:
Commander, U.S. Arny Armament Materiel Readiness
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I NSTRUCTI ONS FOR REQUI SI TI ONI NG PARTS
NOT | DENTI FI ED BY NSN

When requisitioning parts not identified by National Stock Nunber, it
is mandatory that the followi ng information be furnished the supply

of ficer.

1

2

Manuf acturer’s Federal Supply Code Nunber - 80009
Manufacturer’s Part Number exactly as listed herein.

Nomencl ature exactly as listed herein, including
di mensions, if necessary.

Manufacturer’s Model Nunber. Tektronix Type 1502-1
Manuf acturerfs Serial Number (End Item

Any other information such as Type, Frane Nunber, and
El ectrical Characteristics, if applicable.

If DD Form 1348 is used, fill in all blocks except 4, 5,
6, and Remarks field in accordance with AR 725-50.

Conpl ete Form as Fol | ows:
(a) In blocks 4, 5, and 6, list manufacturer's Federal
Supply Code Nunber - 80009, followed by a colon and

manuf acturer’s Part Nunber for the repair part.

(b) Complete Remarks field as follows:

Noun: (nomencl ature of repair part)
For: NSN:  6625- 01- 084- 3855
Manuf acturer:  Tektronix, Inc.

P. O Box 500

Beaverton, Oregon 97005
Model : 1502-1
Serial: (of end item

Any other pertinent information such as Frane
Nunmber, Type, Dinensions, etc.
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0

AR918061

Figure 1-1. Tinme donmin reflectoneter, Tektronix1502-1, cover renoved

1-0
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CHAPTER 1
| NTRODUCTI ON
Section I. GENERAL
1-1. Scope. defini ng mai ntenance | evel responsi-
bilities (appendix B
a. Purpose. The purpose of this nman-

ual is to provide information and instruc-
tion for the direct support nmintenance
of the Time Domain Reflectoneter, Tek-
tronix 1502.1 (hereafter referred to as
the TDR) including accessory equi prent
and external test cable assenblies (see

figure 1-1),

b. Content Sunmary. This manual
contains the follow ng informtion:

(1) A description of the equipnent.

(2) Corrective and preventive main-
t enance instructions.

(3) Checkout procedures.

(4) Repair instructions.

(5) Shipnent and storage proce-
dures.

(6) References to all related publica-

tions (@ppendix AJl.

(7) Maintenance allocation chart

Section I1.

1-6. Description.

a. Ceneral. The Tektronix 1502-1 is a
portable Time Dormain Reflectoneter which
uses radar principles to test cables and
provides a visual display of cable faults.
The test pulses are transmtted via the
CABLE out put jack. Reflections are re-
ceived at the same jack and displayed on
t he cat hode-ray tube (crt).

(8) Maintenance repair parts I|ist
(append ) .

1-2. Forns and Records. Refer to TM 38-
750 for instructions on the use of
appropriate forms, records and reports.

1-3. Calibration. Calibration procedures
for the TDR are provided in Technical
Bul letin TB 11-6625-2860- 35.

1-4. Destruction of Mterial to Prevent
Eneny Use. For information on destruc-
tion of materiel to prevent enemy use re-
fer to TM 750-244-2.

1-5. Reporting Equi pment | nprovenent
Recommendations (EIR). EIR s will be
prepared using SF 368, Quality Deficiency
Report (QDR). Instructions for preparing
EIR s are provided in TM 38-750, The
Arny Mai ntenance Managenent System
(TAMMS). EIR s should be mailed directly
to Commander, U. S. Arny Armanent Mat-
eriel Readiness Command, Attention:

DRSAR- MAO, Rock Island, |IL 61299. A
reply will be furnished directly to you.

DESCRI PTI ON AND DATA

Cal i brated distance controls allow an op-
erator to examne up to 100 feet of cable
with segnments as snmall as 1 foot displayed
horizontally across the 10-division crt
screen. Lowloss cables as long as 2000
feet may be examined at 100 feet per divi-
sion or 200 feet per division. The horizon-
tal crt scale is calibrated directly in dis-
tance units fromO. 1 foot per division to
200 feet per division in a 1-2-5 sequence.

1-1
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A 3-digit, direct reading dial indicates
the distance to any cable discontinuity
when the dial is used to horizontally posi-
tion the discontinuity’s reflection to a crt
reference Iline.

b. Description.

(1) Main case. The TDR is a rug-
gedi zed portable instrument that can be
used in the field as well as in the |abora-
tory. The requirenents for a Type II,
Cass 2, Style A instrument as specified
in ML-T-28800 were used as a guideline
for the environmental specifications. The
TDR has a ruggedi zed case that provides
protection when the instrument is stored
in exposed areas.

(2) Accessories. Wen the instrunent
is not being used, the accessories, including
the Operators nmmnual, may be packed in
the front of the instrunent.Table 1-7]

i ndi cates which accessories may be placed
in the cover of the TDR

Table 1-1. TDR Accessories Storage

Accessories Stored in Cover

Accessories Not Stored in Cover

Accessory Tektroni x part
nunmber
1 TDR Slide Rule 003-0700- 00
1 TDR Application Note #1 062- 1538- 00
1 X-Y Qutput Modul e 016- 0606- 00
1 Instruction Mnual 070-1792-00

1-7. Tabul ated Data. The characteristics
given in[fablre 132 apply after the instru-
ment has been calibrated and will perform
to the requirements given in[Chapfer 5]

Table 1-2.

Tabul ated Data System

Characteristics

Per f or mance

Term nati on

50 € within *2%

Pul se Anplitude
Into 50 §2 -Load

225 nV Nomi nal .

Vertical

System

Def | ection Factor

(7 steps, 1-2-5
Tektroni x parts sequence) 5 mp /div to 500
Accessori es nunber mp, [div.
J i 0,
1 502  BNC Terninator 011- 0123- 00 Accuracy Within +3%
e Gain (screwdriver At least 3.5:1
1 Precision 50 £ Cable 012-0482-00 control) from calibrated
1 View ng Hood 016- 0297- 00 poi nt .

1 Operators Manual 070-1790- 00 Di spl ayed Noi se 5 mp or |ess,
1 BNC Connector ,s\lv(atsfh FOIJI{TER
Fenal e-t o- Fenal e 103- 0028- 00 :

2 Repl acement Fuses Low Noi se Operation 2 mp or |ess,
NO SE  FILTER
(for front panel) switch “I'n”
For 115 Vac i
Opero?t 1on 159- 0029- 00 Horizontal System
For 230 Vac .
Qeration (Qption 6) 159- 0054- 00 Di stance Controls toottacl) 2000 feet
1 Power Cord 161- 0066- 00
1 Filter, Mesh (crt) 378- 0055- 00

1-2
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Tabul at ed Dat a
System - Conti nued

Characteristics
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Per f or mance

Hori zontal System - Continued

Characteristics

Per f or mance

Di stance Dial
At X1 Multiplier
Range

0 to 100 feet.

Accur acy

Wthin 2% +0.5
foot.

At XL Multiplier
Range

0 to 1000 feet.

Accur acy

Wthin £2 % #1
Digit.

FEET/ DIV Control
At X1 Miltiplier

OTHER- VAR V/V, = 0.55 to 1
Accur acy Wthin 2%
Recor ders
Ext ernal Recorder
Interface for XY
Recorders
Hori zont al 0.1 V/div;
(source inpedance
10K Q).
Verti cal 0.09 to 0.13 V/div
adj ust abl e (source)
i npedance 10 k).
Pen Lift
Mode 1
Sour ce V.= 5 V Nom nal
with R= 10 k .
Si nk < 10 mA (V out
<0.5V).

Range To 20 feet/div
Scal es

(8 steps,

1-2-5 0.1 foot/div to 20

sequence) feet/div.
Accur acy

(AI'l scale

settings) Wthin 2%

(Wth scale

set at 20

ft/div) Wthin £1%

Mode 2 (inverted

Mode 1)
Sour ce V.= 5 V Nom nal
with R= 10 k Q.
Si nk < 0.5 m (V out

<0.6V).

At X1 Multiplier

Power

System

Line Vol tage

117 Vac *20% 48
to 410 Hz; fused
at 0.3 A
234 Vac +20% 48
to 410 Hz; fused
at 0.15 A

Range To 200 feet/div.
Scal es
(8 steps,
1-2-5 1 foot/div to 200
sequence) feet/div.
Accur acy
Al scale
settings Wthin 2%
200 ft/div
scal e Wthin £1%
Dielectric Scal es
SOLI D PTFE v,/ V, = 0.70
SOLID POLY v,/ V, = 0.66

Battery Pack
(C size, 9 cell)
Qperati on
(+20°C to +25°C
charge and dis—
charge tenpera-
ture)

At least 5 hours.

Ful | Charge Tinme

16 hours

1-3
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Table 1-2. Tabulated Data - Continued

Physical Characteristics

Power System - Continued Characteristics Descri ption
Characteristics Descri ption Veight with panel cover | 18 pounds
and accessories
Typi cal Charge W thout panel cover 16 pounds
Capacity and accessories
Charge Tenpera- [Discharge Tenpera- Hei ght 5.0 inches
ture ture ) . .
Wdth with handle 12. 4 inches
~15°C |+20°C to [+55°C : :
+259C W thout handle 11.8 inches
0°C 40% 60% | 50% Dept h incl udi ng panel 16.5 inches
cover
+20°C to +25°C 65%| 100% | 85% Handl e ext ended 18.7 inches
+40°C 40% 65% 55%

1-4
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CHAPTER 2

OPERATI NG | NSTRUCTI ONS

Section 1. CONTROLS AND | NDI CATORS
2-1.  Front Panel Controls and |ndica- adjustment follows. A description of the
tors. A brief description of the pur- controls of the plug-in nodule is also
pose of each front panel connector, included. Refer to[figure 2-Tl1for their
pushbutton, control, and screwdriver | ocation.

3 12 14 18

/ VA £

P Ny i —

(F ) P @ @ 102 X-Y OUTPUT MODULE
018 0&08. 00
N ’:I‘HSTA E PEN LIFY

p/DIV FEET/DI
wo 5% 20 @ L 6

50

- T
\ )
\

J
- 201 0 <
00 2 "V
\ /e .
CANLE Focus INTENSITY 298, [

q
\%19

J

—
CAUTION
Q0 Not /. L
APPLY EXT
¥outage <> ’ @ CABLE DIELECTRIC  yan )} "ECORO
o] [socn] IF 1 S
”" pous| foreey o - 230y
& 1502 TDR CABLE TESTE £ | 2 = caltna j
- N/

L

@
i -
1 2 3 4 5 8 15 16 17
AR918052
Legend for fig. Z-1:
1. CABLE connect or 11. ZERO REF SET control
2. FOCUS control 12 multiplier swtch
3. I NTENSI TY control 13. DI STANCE contr ol
4, POSI TION contr ol 14. FEET/DIV switch
5. mp/ DIV switch 15. CABLE DI ELECTRIC switches and
6. PONER switch control
7. GAIN adjustnent 16. RECORD/ CAMERA switch
8. NOSE FILTER switch 17.  AC LINE fuses
9. BATTERY nmeter 18. X-Y OUTPUT MODULE
10. ZERO REF CHECK switch 19. External chart recorder controls

Figure 2-1. TDR front panel controls and indicators

2-1
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Table 2-1.

TDR Front Panel

Control s

and Indicators

rgqure Z-

i ndex no

Control or
i ndi cat or

Function

2-2

1

CABLE

FOCUS

| NTENSI TY

POSI TI ON/
FI NE

mp / DIV

POVER

NOI SE
FILTER

BNC Connect or -
delivers 110 ps
risetime pulse to
the test cable and
receives the re-
fleeted return

pul se.

Adj usts the focus
of the crt elec-—
tron beam

Controls the
bri ghtness of crt
di spl ay.

Controls vertica
position of the crt
di splay. The
outer control is a
coarse adj ust-—
nent and the
inner control is

a fine adjustment.

Sel ects the verti -
cal deflection
factor--5 mp /div
to 500 mp /div
(5-2-1 sequence).

Push-pul |, off-on
switch (pull for
on) - does not
affect the battery
charging circuit

Screwdri ver ad-
just to set the
gain of the verti-
cal anplifier

Reduces di spl ayed
noi se. Display
rate is reduced by
a factor of 10.

i ndex no.

Control or
i ndi cat or

Function

9

10

11

12

13

BATTERY

ZERO
REF
CHECK

ZERO
REF
SET

MULTI -
PLI ER

DI STANCE

Meter to indicate
the relative charge
of the power pack.

Momentary cont act
Pushbutton. When
pushed, checks
the horizontal |o-
cation of the inci-
dent pul se on the
crt when the DI S-
TANCE dial is
bei ng used.

horizontal pul se
position contro
for crt display
Sets the incident
pul se edge to a
vertical reference
line of the crt
when the DI S
TANCE dial is at
000 or the ZERO
REF CHECK but -
ton is pushed.

Two- position
switch (red con-
trol) for X 1 or
XL nultiplier
Affects both the
DI STANCE di al
and the FEET/
DIV control.

Inicates the dis-
tance fromthe
TDR to the point
on the cable where
the display win-
dow begins. Two
ranges: 100 feet
at X.1 or 1000
feet at X1. Dis-
abl ed when the
FEET/DIV is at
200 (FIND).
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Be extrenely careful

when wor ki ng

inthe vicinity of batteries when the
battery ease is open. Do not use

uni nsul ated tools.

Do not wear

rings or watches. Metal articles will,

if allowed to contact

connect ors,

cause severe arcing with possible

injury to personnel
the battery.

and damage to

Table 2-1. TDR Front Panel Controls Control or
and Indicators — Continued i ndex no. i ndi cat or Function
Control or Chart Recorder;
i ndex no | indicator Functi on pushed down, it
floods the crt -
14 FEET/ DIV | Selects the hori - during retrace to
zontal deflection display graticule
factor: for photography.
X1=1 - 200 ft/
div. 17 AC LINE |[Protection fuses
FUSES for line power
X.1=0.1 - 20 and battery charg-
ft/div. ing circuits (0.3
A fuses for 115
15 CABLE Three pushbuttons Vac; 0.15 A fuses
DI ELEC- and a screwdriver for 230 Vac).
TRI C adjust. Selects
SOLI D the proper velocity 18 X-Y The standard plug-
POLY of propagation. OUTPUT in module for the
VAR from 0.55 to MODUL E TDR. Used to
1.0 when the drive an external
SOLI D OTHER pushbutton X-Y Chart Re-
PTFE is pressed. Fully cor der.
cwif for air die-
OTHER lectric. VAR con- 19 X, Y, Six front panel
VAR trol has reference and PEN |jacks used for
mar ks every 30° LI FT driving an ex-
to indicate rela- ternal X-Y re-
tive propagation corder. X jacks
constants. are for horizon-
tal drive. Y jacks
16 RECORD/ Two- position | ever are for vertical
CAMERA switch; pushed up drive. PEN LIFT
and then rel eased, jacks are for pen
it initiates XY control.
Recorder or a
Section II. OPERATI ON
2-2. rati i on.
WARNING Operating Power Selection

When substituting a dc power

supply or

ext er nal

the battery pack,
polarity is correct

2-2).

battery for

be sure the

(see figure

2-3
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Figure 2-2.

Battery connector polarity

a. Battery Connections. A 12 Vdc
power supply may be substituted for the
TDR battery pack by renoving the pack
fromthe unit and connecting the power
supply to the terminals inside the battery
pack conpart ment.

The power pack can be stored at any
tenperature between -40°C and +50°C
with the battery cells either fully or
partially charged. The self-discharge

rate of the cell increases with increased
tenperature. A fully charged battery
will lose about 50% of its charge in 3 to 4

months if stored at +20°C to +25°C.
Therefore, the battery pack should be
conpl etely recharged before using if it
has been stored without power supplied
to its charging circuit for nore than a
nont h.

When the TDR is wired for 230
Vac, be sure that the two front
panel fuses are changed to 230 V,
0. 15A sl ow bl ow fuses and the
proper plug is installed on the

ac cable.

b. 230 Volt Operation. The battery
charger is factory wired for 115 Vac or
230 Vac if Option 6 is ordered. The
standard 115 Vac unit can be changed to
230 Vac operation by rewiring the line
transformer. Figure 243 shows the pro-
per wiring configuration for 230 V opera-
tion,

2-4

2-3. Turn-on Procedures.
NOTE

If crt displays no signal, check
fault isolation paragraph 5-6.

Eodon

TO LINE
FUSE “ T 0389 l‘
L g
AR 918054
Figure 2-3. 230 Vac transformer wiring

a. Preparation.

(1) To gain access to the front panel,
pull the two side latches forward and re-
nove cover. Using the handle of the
TDR as a stand, position it to raise the
unit to a convenient operating position

(figure—1-7).

(2) The battery pack is fully charged
in 16 hours when connected to an ac power
source and the unit is switched off. The
TDR may be operated while the battery
pack is charging; however, the charging
time will increase. The batteries will not
overcharge if the charger is left on Iong-
er than 16 hours. Therefore, the TDR
may remain connected to an ac source
wi t hout damaging the batteries. Approxi-
mately once a nonth or every 15 -charge-
di scharge cycles, the batteries should be
charged for approximtely 24 hours.



Approximately 30 minutes of operating
time can be expected from a 1-hour partial
charge. To avoid reverse charging, the
full 16 hour charge shoul d be conpl eted
in preference to a partial charge when-
ever possible.

b. Control Settings (TDR).
(1) Set front panel controls as
foll ows:
FOCUS M dr ange
| NTENSI TY Full range
ZERO REF Fully cw
POSI T1 ON M dr ange
mp /DV 500
DI STANCE 000
FEET/ DI V 1
X1-x1 X1
CABLE DI E- SOLID POLY
LECTRI C

POWER ON

(2) Adjust |INTENSITY and FOCUS

controls for a clear bright trace.

(3) Adjust
trace 2 divisions bel ow horizontal
l'ine.

POSI TION controls to set
center—

(4) Attach precision 50
0482-00) to CABLE connector
cover).

2 cable (012-
(stored in

(5) Turn ZERO REF SET button ccw
until incident pulse edge is located on a
vertical reference line. The incident
pul se edge is the initial rise of the step
pul se. The vertical reference line may be
any line you choose fromcenter line to
left side of crt graticule. An arrow in
the second vertical line indicates a
comonly used reference line.

NOTE

The reflected pul se fromthe open
end of the 50 £ « cable should ap-
pear three horizontal divisions to
right of reference line. Open end
of cable is indicated by start of a
second rise in trace (see[frgurel

Z-3).
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F
REFLECTED*\
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L4 il 1 543 b e '--AA 4 4 430 i 2t we i
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+
-+
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AR 918055
Figure 2-4. Incident and reflected pul ses

(6) Turn ZERO REF SET button
throughout its range to see that the inci-
dent pul se edge can be set on any verti-
cal graticule line. Set incident pulse
edge on vertical reference line.

(7) Set DI STANCE dial to 050 and
check that top of step (open cable re-
flection) is displayed.

(8) Press ZERO REF CHECK button
and check that incident pulse edge re-
turns to vertical reference line of grati-
cule. Reset DI STANCE dial to 000.

(9) Change mp /DV to 50 and adj ust
PCOSI TI ON controls so top of incident
pul se is on horizontal centerline.

(10) Press NO SE FILTER pushbutton
and check for a reduction in displayed
noise as well as a reduction in scan rate.
Reset mp /DIV to 500, and rel ease (by
depressing a second tine) NO SE FILTER
but t on.

(11) Press and hold CAMERA switch.
Note crt display; entire crt should be
flooded on retrace to illumnnate graticule
when taking photographs. Rel ease
CAMERA  switch.

2-5
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(12) Lift up and hold RECORD switch.

Check that bright spot appears at left
edge of crt.

(13) Release RECORD switch. Slow
scan of spot will trace displayed wave-
form Wen scan is conplete TDR will
automatically return to its normal node
of scanni ng.

c. Control Settings (Accessories).

NOTE

The X-Y OUTPUT MODULE is
wired for either a positive or
negative pen lift signal. Be-
fore using the X-Y QUTPUT
MODULE , be sure that the pen
[ift circuit on the etched cir-
cuit board is properly connected.
[Figure 2-5] shows the proper
connection for either a positive
or negative pen lift signal.

NEGATIVE SLOPE
X
<a
s >
\

POSITIVE SLOPE

AR 918056

Figure 2-5. X-Y output nodule strap

(1) If not already in place, install
X-Y OUTPUT MODULE into its conpart-
ment on front panel of TDR

(2) Connect X, Y, and PEN LIFT
i nputs of recorder to correspondi ng
jacks of X-Y OUTPUT MODULE.

(3) Position and hold RECORD/

CAMERA switch to RECORD to prepare
for recording.

2-6

(4) To position stylus at desired
position on paper, adjust STYLUS POCSI -
TION screw while RECORD/ CAVERA
switch is in the RECORD position.

(5) Release RECORD/CAMERA to
precede with recording. Chart record
circuits automatically shut off when re-
cording is conpleted.

NOTE

In evaluating a graph, the dis-
tance between two dark hori-
zontal lines corresponds to one
vertical division of the crt dis-
play with respect to the mop/
DIV setting; the distance be-
tween two dark vertical I|ines
corresponds to one horizontal
division of the crt display with
respect to the FEET/ DIV setting.

d. Use of Accessories.

(1) Mesh Filter for the crt. A nesh
filter is provided with the TDR which
makes viewing of the crt easier when the
unit is being used in the sunlight. This
filter is placed over the crt by sliding it
onto the slots of the crt bezel.

(2) Viewi ng Hood. The view ng hood
provi des shading for the crt and can be
installed over the crt by sliding it down
over the crt bezel sides. The mesh filter
must be renoved before the view ng hood
will connect to the crt bezel.

(3) Using a Camera with the TDR
If a Camera Adapter (Tektronix Part
Nunmber 016-0327-00) is attached to the
crt bezel of the TDR, a C-30A/31 cam-
era can be used to take photographs of
the crt display. To obtain graticule
illum nation, the RECORD/ CAMERA
switch nmust be pushed down and held
while the photograph is being taken.
After the trace is conpleted the entire crt
is flooded to provide a light background
to allow the dark graticule to appear in
t he phot ograph.



2-4. Cable Testing.

Do not connect live circuit cables
to the input of the TDR Volt-
ages in excess of 5 volts can dam
age the sanpling gate or tunnel

di ode.

Bl eed cabl es before connecting
themto the TDR to renove static
charge from them The 50 ohm
term nati on and BNC adapt er
supplied may be used to bl eed
any cabl e charge

When testing antennas, be sure
that you are not close to trans-
mtters that can be keyed at the
antennas receiving frequency.
Keying of transmitters in close
proximty can cause danmmge to
the TDR

a. Connecting a Cable for Testing.

(1) Connect cables to be tested by
the TDR to the BNC connector (CABLE)
on the front panel. Use connector/adap-
ter as required.

(2) Adjust FOCUS and | NTENSITY

controls for a sharp and bright display
on the crt.

b. Locating a Discontinuity in a Cable.

The DI STANCE dial and the FEET/DIV
control make it possible to evaluate cables
as long as 2000 feet. The entire length
can be displayed directly on the crt if
desired. |If a chart recorder is used

only that portion of the trace seen on the
crt will be recorded on the graph. To
check cables using the crt, proceed as
foll ows:

(1) Set crt display window so it is
| onger than the cable under test by set-
ting the FEET/DIV control and the X1/
X.1 control, For exanple, if the cable is

T™ 9-6625-2801- 14&P

150 feet long, set the FEET/DIV to 200
and the multiplier at X 1.

NOTE

Use the X. 1 nultiplier whenever
possible to | essen the effects of
jitter.

(2) Measure the di stance between
the incident pulse rise and the reflected
pul se rise.

NOTE

The distance from the sanpling
bridge to the CABLE connector
(2. 5 inches) should be taken in-
to account when neasuring
cables less than 2 feet in length

(3) To nore accurately locate the
di scontinuity, set the FEET/DIV contro
to a lower setting. (The reflected
pul se does not need to be in the display
wi ndow). Push the ZERO REF CHECK
button and adjust the ZERO REF SET
control so that the incident pulse rise is
set at a convenient vertical reference
graticule line. The ZERO REF SET
contol may have to be readjusted when
changi ng the FEET/ DIV control

NOTE

Always set the incident and re-
flected pulse to the 10% points of
their anplitude (see[figure 2-86).

(4) Turn the DI STANCE dial clock-
wise until the reflected pulse is located
on the reference graticule line. The
reading on the DI STANCE dial tinmes the
multiplier gives the length fromthe
CABLE connector to the end of the cable
(or to the discontinuity).

NOTE
When checking cabl es |onger
than 1000 feet, adjust the DS

TANCE dial until the reflected
pul se reaches the right-hand

2-1
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edge of the graticule, then

add the graticule display dis-
tance to that on the DI STANCE
dial for the total length. The
readi ng of the DI STANCE dial,
plus the nunber of divisions
(fromthe reference line) across
the graticule tines the FEET/
DIV setting gives the total

I ength of the cable. Renenber
that in the 200 FEET/DV set-
ting the DI STANCE dial is in-

operati ve.
T DISPLAY OF §
CABLE -
10% U N N N R "
POINT N ]
K OPEN END |
0% — L _d_. ] OF CABLE
POINT INCIDENT
PULSE
[
AR 918058

Figure 2-6. Crt display of pulse

(5) The CABLE DIELECTRIC push-
buttons allow the TDR to accurately |o-
cate discontinuities in cables of various
relative propagation velocity constant
(V). The SOLID POLY button is cali-
brated to check solid polyethylene die-
lectrics which have a V,of 0.66. The
SOLI D PTFE button is calibrated to check
solid polytetrafluoroethylene (Teflon)
which has a V,of 0.70. The OTHER
button is variable from0.55 to 1.00 and
is controlled by the screwdriver adjust-
ment control VAR  Wen this screwdriver
control is turned to the fully clockw se
position, it is calibrated for air dielectrics
whi ch have a V,of 1.00. If all three of
the CABLE DI ELECTRIC buttons are
rel eased, a default condition |eaves the
instrument calibrated for air dielectrics
(v) = 1.00).

2-8

c. Evaluating a Discontinuity. The
mp / DIV control determines the vertical
defl ection that can be seen on the crt or
recorded on a graph if a chart recorder
is used. This control is calibrated to
nmeasure the ratio of the reflected signal
anplitude to the incident signal anplitude
inrho ( p. ), whichis called the voltage
reflection coefficient. Rho ( p ) is the
nmeasurenent of reflected signal anplitude
and can be used to determine the im
pedance of a discontinuity. Note that no
reflection is obtained froma cable that
has no discontinuities if the cable is ter-
mnated with its characteristic inpedance.
If a cable has an open, i.e., a break
(infinite inmpedance), the reflected step
anplitude is +1  p; and if a cable has a
short (zero inpedance), the reflected
step anplitude is -1 p.

(1) [Egure Z2-71shows the two parts
of a TDR display labeled to identify the
incident and reflected voltage signals.
Wen o =0, the transmission line is ter-
mnated by a resistance equal to its
characteristic inpedance (Z,) which, in
this case, is 50 Q Wen o equals +1,
the transmission line load is a short. If
the line is termnated by R> 50 @, p
is positive and if the line is termnated by
R < 50 Q,p 1S negative.

(2) [Figure 2-8]is a chart for conver-
ting reflected pulse anplitude to inpe-
dance. Rho is dependent on the charac-
teristic inpedance, Z, of the cable under
test and the load (or the inpedance of
the discontinuity), R, on the cable.
Therefore, a p can also be defined as:

RL_ZO
P =55 ——
Ry + Zg

d. Typical Cable Problens. A few of
the cable problens that can be anal yzed
with the TDR incl ude opens, shorts, pin-
holes in the cable shield, opens in the
shield, kinks in the cable, mnismatched
connectors, and corroded connectors.
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AR 918060

| rpedance nonograph

LOCATE THE COLUMN OVER THE SETTING OF THE mo/DIV SWITCH. FIND THE p VALUE ON
Figure 2-8.

THE LEFT SIDE OF THE COLUMN AND READ THE IMPEDANCE ON THE RIGHT SIDE CORRESPONDING TO THE p

VALUE,

-

DIRECTIONS FOR USE
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t hrough 2-12 show typi cal
exanpl es of these problens.
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é AR918061

Figure 2-9. Open cable

e. Checking Cables with Qher than
50 Chns | npedance.

(1) Cables with a characteristic
i npedance other than 50 @ can be eval u-
ated by adjusting the GAIN control
(screwdriver adjust) to correct the re-
flected pulse for +1 p at the open end of
a cable. When the GAIN is changed, the
incident pulse will no |onger be 1 o)

(2) To reset the GAIN for an inpe-
dance other than 50  , either connect
an inpedance—-matchi ng adapter (50 to
75 @ 50 to 93 Q, 50 to 125 , etc.) to the
CABLE connector and connect a short
length of cable (with inpedance the sane
as the adapter, i.e., 75 ,125 ¢, etc.)
to the adapter or connect the cable to be
tested to the CABLE connector. Wth the
mp /DIV control set at 500, position the
trace on the graticule so that the display
of the cable appears in the display. Now

2-10
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Figure 2-10. Shorted cable
AR918063
Figure 2-11. Crinped cable
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Frayed cable

AR918064
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adjust the GAIN control so that the open
end display (reflected pulse) is set 2
divisions above the cable display (hori-
zontal centerline). This sets the re-
flected pulse to +1p : fromthe character-
i stic inpedance.

NOTE

If an inpedance adapter is not
used, secondary reflections
will re-—appear as discontinu-
ities beyond the open end of
the cable.

2-11/(2-12 bl ank)
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CHAPTER 3

SERVI CE AND PREVENTI VE NAI NTENANCE

Section |.

3-1. Unpacking and Inspection. \Wen the TDRis
received, it will be packed in a corrugated card-
board carton. Inside packing and re-enforcenent is
also fabricated from corrugated cardboard. Gain
access to the TDR by carefully cutting the sealing
tape on top of the carton, open carton, renove the
top packing, and wthdraw TDR from carton,
Carton should be stored for future use in reship-
ping. Visually inspect the TDR for

Section Il. REPAIR PARTS |,

3-3. Repair Parts. Repair parts are

listed i nCAppendix_C of this nanual .

Section II1.

3-4. Ceneral. This equipnent does not
require periodic |ubrication.

Section V.

WARNING

Dry cleaning solvent or nineral
spirits paint thinner is flammable
and should not be used near an
open flame. Fire extinguishers
shoul d be provided when these
mterials are used. Use only in well
ventilated areas.

SERVI CE UPON RECEI PT OF MATERI AL

damage. Release cover and inspect front
panel and controls for danage. Open in-
side cover. Renobve, unw ap and check
for all items listed[in table 1-1 and in-
spect all itens for danage.

3-2. Checkout Procedures. Perform
procedures given in[paragraphs 2-3l a
and b to ensure the equipnent is in op-
erational condition.

SPECI AL TOOLS AND EQUI PMENT

LUBRI CATI ON

PREVENTI VE = MAI NTENANCE

3-5. Ceneral. Preventive maintenance
consists of cleaning, visual inspection,
etc. Preventive nmaintenance perforned
on a regular basis will help inprove the
reliability of the instrunent. The se-
verity of the environment to which the
TDR is subjected determ nes the fre-
guency of needed mmintenance. A con-
venient time to perform preventive

nmei ntenance is preceding recalibration of
the instrument.

3-1
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3-6. Ceaning

a. Ceneral. Accunmulation of dirt in

the instrunent can cause overheating and

conponent breakdown. Dirt on conpo-
nents acts as an insulting blanket and
prevents efficient heat dissipation. It
al so provides an electrical conduction

pat h.

b. Interior. The TDR is constructed
in a manner that protects the interior of
the instrument from dust.

NOTE

Wien the cabinet is renoved,
the watertight integrity may be
conpromi sed. See the instruc-
tions (in this section) on renov-
ing and replacing the cabinet.

Therefore, the interior of the TDR
shoul d not require cleaning unless the
unit has been left with the front cover
removed and the plug—in conpartnment
enpty. The best way to clean the in-
terior is to blow off the accunul ated dust
with |owpressure air. Renove any dirt
that remains with a soft brush or a cloth
danpened with a nmld detergent and
water solution. A cotton-tipped appli-
cator is useful for cleaning in narrow
spaces on circuit boards

Avoid the use of chemical clean-
i ng agent which nm ght danege
the plastics used in this instru-
nment. Avoid chenicals which
contai n benzene, toluene, xy-
| ene, acetone or simlar solvents

c. Exterior. The cabinet exterior
can be washed with soap and water and

3-2

rinsed with clear water. Loose dust ac-
cunul ated on the front panel is best
removed with a small brush or a soft
cloth danpened with a mld detergent and
water solution. Abrasive cleaners shoul d
not be used on the front panel

d. CRT Inplosion Shield. The face of
the crt can be cleaned by using isopropy
al cohol applied and w ped very gently
dry with |lens paper (NSN 6640-00-559-
1385).

3-7. Servicing battery. The battery
pack should be inspected every two
nonths. The entire battery pack should
be replaced if venting or corrosion has
occurred

3-8. Water-tight Seals. The TDR is pre-
pared to be operated in any weat her
(rain, snow, dust, etc.). To prevent

nmoi sture and dust from getting inside the
i nstrunent, special seals are used around
the pushbuttons, crt, power switches

and rotary controls. Renoval of any of
the components on the front panel wll
require special resealing procedures to
retain their water—tight integrity

3-9. Calibration. To ensure accurate
neasur enents, check the calibration
every 120 days. Refer to Calibration
Procedure Technical Bulletin for Tine
Domai n Refl ectoneter, Tektronix Type
1502-1, TB 11-6625-2860-35 for calibra-
tion procedures.
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CHAPTER 4

FUNCTI ONAL  ANALYSI S

4-1. Sinplified Crcuit Analysis. The
TDR uses radar principles to check cable
conditions. The pulser circuits transmt
the pul ses down the cabl e under test,

and the sanpler circuits sanple the echos
and provide the vertical signal for dis-
play on the crt.

a. Pulser. The pulser is basically a
tunnel diode in a 50 ohm strip line (cavi-
ty). It contains all biasing and timng
circuits required for operation of tunne
di ode CR1703

b. Sanpling.

(1) Sequenti al

equi val ent-tine sanp-

ling is used to devel op a display (see

; Two ranps are generated,
a fast ranp and a slow ranp. The fast

ranp is conpared to the slow ranp or a
fixed reference to generate trigger pul-

[1gure 4-1)]

ses for the sanpler
tively.
the pul ser

and sanpl er

and the pul ser respec-
These conparisons are nade by
conpar at ors.

> » CABLE
PULSER
+165V
GENERATORS PAND L SUPPLY +1oov
SAMPLER SAMPLER 1OV
COMPARATORS
—m———— - , +5V
| HORIZ AMP | REG- | { ~5V
beoee e e ] ULATORS
+25V
+8v
y -8V
olo] +BAT
CRT < VERTICAL VOLTAGE BATT
CIRCUIT AMPLIFIERS CON-
VERTER
BATTERY +TO CHART
PACK RECORDER
]
X-YOUTPUT |
4 MODULE BATTERY
e ?r;_ —_— CHARGER
CONTROL CHART
Logic RECORDER
AC LINE
AR 918065
Figure 4-1. Sinplified block diagram
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(2) A short time after the pulser
transmts the step pulse into the cable
under test, depending on the anplitude
of the slow and fast ranps, a sanpling
trigger fromthe sanpl er conparator
causes the sanpler to sanpl e-and-hold
the voltage |evel appearing at that tine.
This voltage is taken at the point where
the sanpler is connected to the 50 ohm
strip line. This voltage sanple is anpli-
fied and sent through the vertical anpli-
fiers to the crt

(3) The slow ranp generator pro-
vides the horizontal sweep for the crt
and, conbined with the vertical sanple,

provides a display of the sanpled val ue.
Ensuing sanpling triggers taken later
during the next fast ramp tinme, cause
additional sanples to be displayed next to
the first one, until a line of very short
dashes is formed across the crt, appear-
ing as a solid line[{[digure 4-2).

c. Chart Recorder.

(1) The anplified vertical and ranp
signals are also sent to X-Y interface
connectors. These signals, along with a
pen lift control signal, provide the in-
formation for driving external X-Y record-
ers.

SLOW RAMP

T~ T
e

y

CRT
SWEEP
CIRCUITS

TO PULSE
COMPARATOR
SAMPLER l
COMPARATOR »  FAST RAMP
' |
SAMPLER -
1.5 usec. X.1
15 usec X1

Figure 4-2

4-2

AR 918066

Simplified sanpling diagram
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CHAPTER 5

PERFORVANCE  CHECKS/
FAULT | SOLATI ON

Section |. GENERAL

5-1. Introduction. This chapter provides any test equipnent. Performng the
detail ed performance checks for the TDR checks will also identify a fault present
Per f or mance checks may be nade wit hout inthe equi pment .

Section II. PERFORMANCE CHECKS

5-2. Preparation for Perfornmance Checks. anplitude is approximately 4 divisions.
Adj ust the FOCUS and | NTENSITY con-

a. Ensure that a battery is installed in trols for a clear, bright trace.

the TDR
FEET/ DI V 200
b. Connect TDR to ac power source. MULTI PLI ER X1
CABLE DI ELECTRIC
c. Pull the POXNER switch to turn the SOLID POLY In
unit on. BATTERY neter will indicate SOLID PTFE Qut
the relative level of charge on the battery Ot her Qut
pack. If the battery pack is fully charged VAR Fully cw
(charged for 16 hours), the BATTERY
neter needle will be approxinately at the b. Preset the POSITION and GAIN

controls so the trace is on screen and the
anplitude is approximately 4 divisions.

5- 3. Performance Checks. Adjust the FOCUS and |INTENSITY con-
trols for a clear, bright trace.

top mark on the neter.

a. Perform procedures given[in para-]
graph [5-2] and then set front panel con-

trols as follows:

c. Adjust the GAIN control so that the
total amplitude of the display is exactly 4
divisions. If incorrect, forward TDR to

| NTENSI TY Fully cw depot for repair.
ZERO REF Fully cw
POSI T1 ON M dr ange d. Set FEET/DIV control to 2 and
mp / DIV 500 MULTI PLIER to X1.
DI STANCE 000
NO SE FILTER Qut e. Turn the ZERO REF SET control
FEET/ DI V 200 countercl ockwi se to | ocate the pul se at
MULTI PLI ER X1 center screen. Check for correct wave-
CABLE DI ELECTRI C formas shown in Figure 5-Th. If the
SOLID POLY I'n display is not correct, forward TDR to
SOLID PTFE Cut depot for repair.
Ot her Cut
VAR Fully cw f. Connect the precision 50 term nator

b. Preset the PGCSITION and GAIN con-
trols so the trace is on screen and the

(Tektronix Part No. 011-0123-00) to the
CABLE connector. Turn the GAIN control
fully counterclockwi se and note the

5-1
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anplitude of the pulse. Turn the GAIN
control fully clockwi se. The anplitude
should be 4 times greater than the anpli-

tude with the GAIN control fully counter-
clockwi se. (Adjust the POSITION control
as necessary.)
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Figure 5-1.

g. Set the mp/DV control to 200, the
FEET/ DIV control to 20 and the MJLTI -
PLI ER control to X1.

h. Adjust the ZERO REF SET control
so that the pulse is at the center of the
screen. Adjust the GAIN control for ex-
actly 5 divisions of anplitude.

i. Change the mp, /DV control to 500
and renove the 50 Qterninator. The anp-
litude of the pulse nust be 4 divisions
+0.12 division (£0.6 mnor division). If

not, forward the TDR to depot for repair.

j. Set the FEET/DIV control to 1 and
adjust the ZERO REF SET control so the
| eadi ng edge of the incident pulse is set
on the vertical centerline.

k. Change the MJULTIPLIER control to
X1. The leading edge of the incident
pul se nmust be within 1 division of the
vertical centerline. (If not, check the Xl
Position calibration, [para. 5-3k (5). If still
incorrect, forward TDR to depot for repair.

AR 918073

Pul se displ ay

. Attach the 3 foot precision cable
(Tektronix Part No. 012-0482-00) to the
CABLE connector and change the FEET/
DIV control to 5. Adjust the ZERO REF
SET control to locate the incident pulse on
the graticule reference line (as indicated
by the arrow on the graticlde line). The
reflected pul se should be 6.3 divisions to
the right of the incident pulse.

m Adjust the DI STANCE dial until the
reflected pulse is located on the graticule
reference line. The DI STANCE dial should
read 031.5 £+ 1 digit.

NOTE

When using the nore sensitive ran-
ges of the FEET/DIV control, the
0.3 foot between the CABLE connec-
tor and the sanpler nust be taken
into consideration.

n. Push the ZERO REF CHECK button;
the incident pulse should return to the
graticule reference line. If the incident



pul se does not return to the graticule re-
ference line, adjust the ZERO REF SET
control so that the incident pulse is located
on the graticule reference line. Release
the ZERO REF CHECK control and check
that the reflected pulse is located on the
graticule reference line. Adjust the D S
TANCE dial if necessary; it nust remain
031.5+1 digit. (If incorrect, forward TDR
to depot for repair). Return the DI STANCE
dial to 000 when this step is conpleted.

NOTE

To nmore accurately check the D S
TANCE dial, a known length of solid
pol yet hyl ene (V,=0.66) cable (1000 to
1600 feet) should be used.

0. Change the FEET/DIV control to 20,
the MILTIPLIER control to X1, and the
mp./DV control to 200. Adjust the ZERO
REF SET control so that the reflected
pul se is located exactly on the eighth gra-
ticule line fromthe left-hand edge of the
graticul e.

. Adjust the DI STANCE dial to locate
the reflected pulse on each graticule Iline.
The DI STANCE di al should read as foll ows
(if incorrect, forward TDR to depot for
repair):

Gaticule Line Di stance Dial Reading

000

020+1 digit
040+1
060+1. 2
080+1. 6
100+2
120+2. 4
140+2. 8
160+3. 2

OFrRr NNDwk~ oo N o

. Return the DI STANCE dial to 000,
change the MULTIPLIER control to X1 and
repeat the above step.

r. Push the SOLID PTFE button (do
not readjust the ZERO REF SET control)
and adjust the DI STANCE dial so that the
reflected pulse is located on the 0 grati-
cule line (first vertical line at left edge

T™ 9-6625- 2801- 14&P

of graticule). The DISTANCE dial should
read between 167 and 173. Push in the
OTHER button (VAR control must be fully
aow) and locate the reflected pulse on the
0 graticule line with the DI STANCE dial .
The DI STANCE dial should read between
240 and 250. (If incorrect, forward TDR
to depot for repair). Return the D S
TANCE dial to 000 when this step is com
pl et ed.

s. Change the FEET/DIV control to 1,
the MULTIPLIER control to X1, disconnect
the 3 foot cable fromthe CABLE connector,
and connect the precision 50 § terninator
to the CABLE connector. Adjust the ZERO
REF SET control to locate the pulse on the
graticule center. Adjust the PQOSITION
control to center the pulse on the graticule.

t. Check that the jitter is not greater
than 0.1 division (200 ps) (see[frgure 5-7),
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Figure 5-2. Jitter check

u. Change the MULTIPLIER control to
X1 and adjust the ZERO REF SET control
to locate the pulse on the graticule center.
Check that the jitter is not greater than
0.2 division (40 ps). If not, forward TDR
to depot for repair.

v. Change the mp /DV control to 50,
and turn the POSITION control counter-
clockwi se to display the top of the trace
on the graticule, then adjust the ZERO
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REF SET control to locate the pulse on
the reference graticule line.

w. Set the DI STANCE control to 500
and adjust the POSITION controls to cen—
ter the trace on the graticule, then return
the DI STANCE dial to 000.

X. Wiile viewing the trace, adjust the
DI STANCE dial from 000 to 100. The
trace must remain within x1 division of the
centerline (5% peak for the first 10 feet of

rise) (seefigure 5-3).
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Figure 5-3. Position check

. Change the mp /DIV control to 5,
set the DI STANCE dial to 500, re-center
the trace, then return the DI STANCE
dial to 100.

z. Wiile viewing the trace, adjust the
DI STANCE dial from 100 to 999. The
trace nust remain within +1 division of
the centerline (0. 5% peak beyond 10 feet).

aa. Return the DI STANCE dial to 100
and push the NO SE FILTER button. Wile
viewi ng the trace, adjust the DI STANCE
dial from 100 to 999. The trace nust re-
main within 0.4 division of the centerline
(0. 2% peak beyond 10 feet with noise filter).
If there is a problemw th aberrations or
noi se, forward TDR to depot for repair.

ab. Rel ease the NO SE FILTER button,
return the DI STANCE dial to 000, and set
the mp/DV control to 200.

ac. Adjust the PGSITION control so the
entire incident pulse is displayed on the
crt and check that the rise tine is less
than 0.55 division (100ps or 0.055 foot).
See figure 5-4 flor definition of rise tine.

ad. Renopve the 50 Q terminator from
t he CABLE connector and connect a
shorted termnator to the CABLE
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Rise time and fall tine



connector. Adjust the POSITION controls
so the entire reflected pulse is on the crt.
Check that the fall tine is less than 0.7
di vision. Renove the shorted terni nator
from the CABLE connector.

ae. Push the RECORD/ CAMERA switch
to CAMERA and see that fogging oscilla-
tions fill the entire crt during retrace.
(I'f fogging does not occur, return to de-
pot.)

5-4. Detailed Perfornmance Checks.

a. Introduction. This paragraph gives
the detailed procedure recomrended for
verifying that a TDR perforns according
to specifications. The X-Y OUTPUT M>
DULE wi Il be covered in this procedure.

b. Equi prent Required. Digital nulti-
neter, Fluke Mbdel 8000A or equival ent.
This will be referred to as DM 8000A or
DM.

c. Prelimnary Connections and Set- Up.

(1) Rermove the battery pack fromthe
rear of the TDR case. Renpve the front
cover of the TDR

(2) Loosen the four screws at the
rear of the case and set the unit face up,
Push down on the handle to break the
seal; then place it face down on a flat
surface. Take hold of the sides of the
case and pull free.

(3) Renpbve the EM shields from the
top and bottom of the unit. Place the
battery pack in the rear of the TDR,
taking care that the polarity is correct.
Connect the ac power cord to the ac
outlet, at the rear of the unit, and to a
115 Vac (230 Vac for Option 6) power
sour ce.

(4) Pull the PONER switch to turn
the unit on and allow 20 m nutes warmup
bef ore proceeding w th checks.

(5) Preset the front panel controls
as follows:

T™M 9-6625- 2801- 14&P

| NTENSI TY Fully cw
ZERO REF SET Fully cw
POSI T1 ON M dr ange
mp /D V 500

NO SE FILTER Qut

GAI' N Fully cw
DI STANCE Di al 000

FEET/ DI V 200 (FIND)
MULTI PLI ER X1

FOCUS Adjust for a
CABLE DI ELECTRIC clear trace
SOLID POLY In

SOLID PTFE Qut

Ot her Cut

VAR Fully cw

(6) Set the DM 8000A RANGE/ FUNC-
TION control of the digital multinmeter to

200 DC VOLTS. Connect the test leads to
the V- € comon | NPUT terninals.

d. Power Supply Checks. Power supply
checks are not to be considered perform
ance checks. The location of the test
poi nts are shown in See table
D-1 for location of board. Measure the
supply voltages with the digital nultineter
(Fl uke 8000A).

e. Voltage Measurenents.

(1) Connect the lead from the comon
terminal to TP 6332 (black test point) on
the TDR power supply board.

(2) Connect the lead fromthe V-Q
terminal to TP 6256 (red test point).

(3) Adjust R6358 (HV ADJ) so the
voltmeter reads +25 V (0.25) V.

(4) Move the test |ead from TP6256
to TP6411 (violet test point).

(5) Change the RANGE/ FUNCTI ON
switch to 20 Vdc.

(6) Adjust R6514 (+10 ADJ) so the
voltnmeter reads +10 V, #0.1V.

(7) Move the test lead from TP6411

to TP6227 (green test point) and check
that the voltneter reads +5 V £0.25V.
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TP6227

TP6332

TPE218~

PGG\

+100V ——

168" |

. TP6256

D R6358

Figure 5-5. Power
(8) Mowve the test lead from TP6227 to

TP6218 (orange test point) and check

that the voltmeter reads -5 V £0.25 V.

(9) Change the RANGE/ FUNCTI ON

switch to 200 Vdc.

(10) Move the test lead from TP6218
to connector P66 pin 6 (see[figure 5-9%)
and check that the voltnmeter reads +100V;
tol erance +20 V, -5V.

(11) Move the test lead from P66 pin
6 to P66 pin 7 and check that the voltneter
reads +165 V; tolerance +25 V, -5V.

f. CRT Check.

(1) Attach the precision cable to the
CABLE out put.

(2) Check for a step pulse on the crt.

5-6

supply board test

AR918077
poi nts and adjustments
g. Trance Focus and Astigmatism

(1) Set the FEET/DIV to 2 with the
MULTI PLI ER control to XI1.

(2) Locate the trace with the ZERO
REF SET at the center of the graticule.

(3) Set the front panel FOCUS con-
trol for the clearest possible trace.

(4) Renove the precision cable.
h. Trace Rotation.

(1) Set the mp/DV control to 200.

(2) Turn the ZERO REF SET fully

cl ockwi se and adjust the POSITION con-

trols so that the trace is located on the
hori zontal centerline.



(3) Check that the trace aligns with
the horizontal centerline.

Trace Geonetry.

(1) Move the trace with the POSI TI ON
controls so that it is located 3 divisions
bel ow the horizontal centerline.

(2) Check that the trace aligns with
the graticule line (has no bow).

(3) Muve the trace with the POSI TI ON
controls so that it is located 3 divisions
above the horizontal centerline.

(4) Check that the trace aligns with
the graticule line (has no bow).

T™M 9-6625- 2801- 14&P

(5) Recheck the trace rotation and
focus.

j. Vertical Checks.

(1) Pulse Strobe and Rise Tine.

(a) Set the mp/DV control to
500.

(b) Use the ZERO REF SET and
POSI TION controls to locate the pul se
at the graticule center.

(c) Check that the incident and
reflected pul se both have equal anpli-
tudes (see[digure 5-6lfor the correct
di spl ay) .
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Figure 5-6.
(2) Loop Gain.

(a) Set the FEET/DIV to 200, MJL-
TIPLIER to X1, and  mp./DV to 200.

(b) Connect the precision 500
term nator (Tektronix Part No. 011-0123-
00) to the CABLE connector.

(c) Use the ZERO REF SET control to
| ocate the pulse on the graticule. Use the
POSI TION controls as necessary to |locate

Pul se displ ay

AR918079

the entire pulse step on the graticule.

(d) Adjust the front-panel GAIN
screw driver control for a pulse anplitude
of 5 divisions. (Adjust the PGCSITION
controls as necessary.)

(e) Check that the rise of the pulse
occurs within 0.1 division horizontally
and there is no spike at the top of the
pul se. CFigure 5-7]illustrates correct and
i ncorrect displays.
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Figure 5-7.
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Loop gain adjustnents

(3) Noi se.

(a) Set the mp/DV to 5 and adj ust
the POSITION controls so the top of the
trace is located on the horizontal center-
l'ine.

(b) Check that the peak-to-peak
noise is not  greater than 5 mp (L division).

(c) Push the NO SE FILTER button
in and check that the peak-to—peak noise
is less than 2 mp (0.4 division).

(d) Change the FEET/DIV control
to 20.

(e) Use the POSITION controls to
set the bottom of the noise pulse at the
hori zontal centerline.

(f) Check that the peak-to-peak
noise is less than 2 mp.

(g) Release the NO SE FILTER but -
ton and check that the peak-to-peak noise
is less than 5 mp.

(4) DC Bal ance.
(a) Set the mp/DV to 100.

(b) Use the POSITION controls to
| ocate the base of the pulse at the hori-
zontal centerline.

(c) Renmpbve the 50 Qtermnator and
check that the trace shift is less than 1/2
division. Replace 50 { termnator.

(5) Vertical Attenuation.

(a) Renove the 50 Stermnator, set
the mp/DIV to 500, and turn the D S
TANCE dial completely clockw se.

(b) Set the DM RANGE/ FUNCTI ON
switch to 2 on the DC VOLTS scal e.

(c) Connect the lead from the DM
conmon terninal to the grounded term nal
of C2137 (on the VERT AWP/ SLOW RAMP

board, [fIgures 5-18 and 5-9).
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INST  +8V

OUTPUT/AMPS —
BOARD

| -POWER SUPPLY BOARD

|_ VERT AMP/SLOW RAMP
BOARD

Figure 5-8.

STEP 5(d)

i

77T

/ i) [sh) 8g) (5%)
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AR918081

Figure 5-9. Vertical anplifier/
sl ow ranmp board

AR918088

PC board |ocation

(d) Connect the lead fromthe V-
termnal to the left end of R2229. See
[figure 5-9 for the proper connection

poi nts.

(e) Set the TDR POSITION controls
so that the DM reads 1.000 +0.008 volt.

(f) Mowve the test lead from R2229

to R2326 (see[figure 5-19). The DM
shoul d read 0.400 +0.008 volt.

(g) Mowve the test |ead from R2326
to R2325 (see[figure 5-19). The DM
shoul d read 0.199 +0.004 volt.

(h) Move the test |ead from R2325

to R2323 (see[figure 5-19). The DM
shoul d read 0.991 +0.002 volt.

(i) Mwve the test |lead from R2323
to R2322 (see[figure 5-19). The DM
shoul d read 0.405 #0. 0008 volt.

(j) Move the test lead from R2322
to R2321 (see[dfigure 5-19). The DM
shoul d read 0.200 +0.0004 volt.

5-9
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(k) Mowve the test |lead from R2321

to R2223 (see[figure 5-19). The DM
shoul d read 0.0100 +0.0002 volt.

(1) Renpve the test |leads fromthe
TDR and turn the DI STANCE dial fully
count ercl ockwi se.

k. Horizontal Checks.
(1) DI STANCE di al .

(a) Set controls as follows:

mp /DI V 500
FEET/ DI V 1
MULTI PLI ER  X1.

Attach the precision cable to the CABLE
out put .

(b) Set the front panel DI STANCE
dial to exactly 031.5. Check that the |eading
edge of the reflected pulse is located on the
graticule reference line within 0.1 division.

(c) Push the ZERO REF CHECK
button; the incident pulse should return
to the graticule reference line. If this
check fails, adjust the ZERO REF SET
button, while holding the ZERO REF
CHECK button in, so the incident pulse
is located on the graticule reference |ine.

(2) X1 MIUTIPLIER Control.

(a) Set the DISTANCE dial to 000
and FEET/DIV to 5.

(b) Use the ZERO REF SET control
to locate the |eading edge of the incident
pul se on the graticule reference |ine.

(c) Check that the |eading edge of
the reflected pulse is 6.3 divisions 0.1
di vision away from the incident pulse.

(3) X1 Positioning.

(a) Set the FEET/DIV to 1 with the
MULTI PLI ER control X1.

(b) Renove the 3-foot cable from
the TDR

(c) Adjust the ZERO REF SET control
so that the leading edge of the incident
pul se is set on the vertical centerline.

(d) Check that the |eading edge of
the incident pulse is located within 1 divi-
sion of the vertical centerline when the
MULTI PLI ER control is changed to X1.

. Fogging Circuit Adjustments.

(1) Push the CAMERA/ RECORD
switch to CAMERA and see that bright
(fogging) oscillations appear across the
entire crt screen during retrace.

(2) Adjust the R3237 (FOG |ocated on
the OUTPUT AMPS board, (fiigures 5-8 and
5-10) while holding the CAMERA/ RECORD
switch to CAMERA, until fogging vertically
covers the entire crt screen during retrace.

OUTPUT AMPLIFIER BOARD

/

|-

/

R3237

—

AR920756

Figure 5-10. CQutput anplifier board fog adjustnent
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m X-Y Qutput Mdul e Checks.
(1) Pen Lift Signal.

(a) Set the Digital Miltineter
RANGE/ FUNCTI ON control to 20 on the
DC VOLTS scal e.

(b) Turn the TDR upright.

(c) Place the terminal connection
link of the OUTPUT MODULE board on the

negative slope termnals (se€figure 2-3).

(d) Connect the lead fromthe DM
V-2 termnal to the X-Y OUTPUT MODULE
PEN LIFT red termnal and the lead from
the DM conmon terminal to the X-Y OUT-
PUT MODULE PEN LIFT black termnal.

(e) Check that the DM shows
approxi mately +5 volts.

(f) Monentarily push the RECORD/
CAMERA switch to RECORD, then release
the switch. Check that the voltage goes
to +0.5 volt or less and returns to approx-
imately +5 volts at the end of the sweep.

(g) Move the term nal connection
link to the positive slope termnals on the
X-Y OUTPUT MODULE board.

(h) Check that the DM reads ap-
proximately -0.5 volt.

T™M 9-6625-2801- 14&P

(i) Push the RECORD/ CAMERA
switch to RECORD and check that the DM
reads +4 volt or greater, then returns to
approxi mately 0.5 volt at the end of the
sweep.

(2) Y CQutput.

(a) Move the test leads fromthe
PEN LIFT terminals to the corresponding
Y terminals of the X-Y OUTPUT MODULE.

(b) Set the TDR ZERO REF SET
conpl etely cl ockwi se.

(c) Push the RECORD/ CAMERA
switch to RECORD and adjust the TDR
POSI TION controls so that the DM reads
0.0 volt.

(d) Turn the TDR ZERO REF SET
conpl etely countercl ockwi se and check

that the DM reads approximtely +0.04
volt . Release the RECORD switch.

(e) Mwve the test leads to the X
termnal s.

(f) Monentarily press the RECORD
CAMERA switch to RECORD, then re-
| ease.

(g) Check that the voltage reads
fromO to 1 V (100 nv/div) as the dot

noves across the screen.

Section Ill.  FAULT | SOLATI ON

5-5. Introduction. Trouble shooting wll
be confined to power failure. A power
failure indication would be no display on
the crt or no indication on the battery
nmeter. If the required corrective action
does not restore power, forward TDR to
depot for repair. Parts location draw ngs

are referenced in the troubl eshooting
tables as required. Replacenment parts

are listed ip_Appendix O Procedures

for parts replacenent are given in Chap-
ter 6. Perform procedures given in
[paragraph 5-2] and perform troubl eshooting
given in

Table 5-1. TDR Troubl eshooting Procedure

Par a.

ref. Synpt om Corrective Action

[—2b No CRT di spl ay Check fuses

=34 No battery indication Charge battery
Battery does not charge Repl ace battery

5-11/(5-12 bl ank)
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CHAPTER 6
MAI NTENANCE | NSTRUCTI ONS

Section |. GENERAL

6-1. General. The TDR is nmintained by (a) inspect; (b) test; (c) service;

direct support nmaintenance |evel person- (d) install; (e) replace the equipnent.
nel. The maintenance functions of the DS Calibration of the TDR is perforned by
| evel personnel are shown in the Minten- a separate calibration/repair facility in
ante Allocation Chart (MAC) in Appendix accordance with TB 11-6625-2860-35 for
B. The nmintenance functions are to: the TDR

Section Il.  MAI NTENANCE | NSTRUCTI ONS
6-2. Maintenance Efforts. [Tabl e 6-1] a. Battery pack replacenent. See
lists the various maintenance efforts re- for location. Loosen the two
quired, the frequency of performance, t hunbscrews and pull out the battery
and references to the actual procedures pack. Insert new battery pack and
to be perforned. secure the two thunbscrews.

Table 6-1. Mintenance Efforts

Mai nt enance effort Frequency of performance Ref er ence
Installation, replacenent On receipt of equiprent

I nspect and services:

Preventive nainte- As required [Paras 3-6, 3-7
nance

Battery nmai ntenance Every 30 days
Preparation for ship- As required [Chapter 9

nent and storage
Tests Every 30 days or [Para 5-3, 5-4
after repair and

service

Repai r As required [Chapter 7

6-1/(6-2 bl ank)
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CHAPTER 7
REPAI R | NSTRUCTI ONS
Section |I. GENERAL
7-1. Responsibilities. Repair at the di- functions. Itens not identified in the

rect support (DS) |evel consists of re-

pl aci ng damaged or nal functioning conpo-
nents found during inspection and
checkout. Renoval of major assenblies
is performed only to the extent necessary
to acconplish the required repairs. Re-
fer to the Mintenance Allocation Chart

(MAC) in[appendix B to determine the

level of responsibility for maintenance
Section I1.

7-3. General. This section contains in-

structions for renoval and repl acenent
of assenblies and parts that need repair.

Refer to [appendix_C 1br location of parts.

7-4. Repair and Replacenent Instructions.
a. Fuses. Al ac line fuses are located
on the front panel. Al dc fuses and
spares are |located on the power supply
board inside the instrunent. Renove
the TDR fromits case (Sed_paragraphl
[5-4¢). Renove the alum num shield from
the top of the unit. The fuses are up-

right plug-in types located near the
center of the instrunent (see[figures]
[7-1] and C-1).

CAUTION

When the cabinet is renoved high
vol tages may be present.

b. Replacing Case. To replace the
ease on the TDR proceed as foll ows:

(1) Renobve any ternination and
adapters from the cable connector.

MAC, such as accessory equi pnent, nay
be repaired by direct support nainte-
nance personnel, if authorized by perti-
nent directives.

7-2. Depot Repaired Conponents. I|tens
that cannot be repaired or disposed of

at DS should be sent to depot for repair
or disposition. Refer to the MAC

REPAI R OF TDR

AR918078

Power supply board DC fuse
| ocation

Figure 7-1.

(2) Renopve the battery pack and
power cord from the back of the TDR

7-1
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(3) Place the EM shields on the top
and bottom of the TDR

(4) Stand the TDR on its face.

(5) Slide the case over the back of
the unit, until it has reached the sub-
panel .

(6) Tighten the four screws on the
back of the case until the case is aligned
with the groove at the back of the sub-
panel .

(7) Make sure the case is in the
groove; then, using a torque screw
driver, tighten the four screws to 10
i nch—pounds.

7-2

NOTE

If the screws are not tightened
equally to the required torque,
the watertight integrity of the
case can be destroyed.

(8) Place the battery pack inits
conpartnent and tighten the two screws
(finger tight is sufficient)

(9) Place the power cord and the
rest of the accessories in the front cover
storage conpartnment and latch it closed

(10) Place the front cover over the
front cover panel and close the |atches.
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CHAPTER 8
FI NAL | NSPECTI ON

Section |. GENERAL

8-1. Ceneral. To ensure operational before the TDR is either returned to use
condition of the TDR after repair or re-— or placed in stock. The inspection is a
placement, a final inspection nmust be series of checks.

made. The inspection is to be nmade

Section Il1. FINAL | NSPECTI ON CHECKS
8-2. Final Inspection Checks. after it is repaired or replaced. Refer-
lists final inspection checks for the TDR ences are provided for each check.
Table 8-1. TDR final inspection checks
Assenbly repaired | Assenbly Checks Ref er ences
or replaced reference
desi gnati on
Assenbled TDR a. Inspect for visible damage. [Paragraph 1-51b.
(rmai n case) and b. Check for conpleteness. Table T-T1
all accessories. c. Performturn-on procedures. |[Paragraph 2Z-3]

8-1/(8-2 bl ank)
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CHAPTER 9

PREPARATI ON FOR SH PMENT AND STORAGE

Section 1.

9-1. GCeneral. Preparation for travel ap-
plies to the TDR when contained in the
shelter. No special preparation is re-
quired, but the followi ng general steps
should be taken:

Section II.

9-2. Preparation of TDR

a. Packing.

(1) Place TDR in corrugated contain-
ers in which it was shipped in accordance
with Federal Specification PPP-B-636,
style RSC (export), type CF, grade Wbc,
class WR

(2) At the corners of each container,
and to block the panel assenbly above
and below, re-use built-up corrugated
bl ocking with double wall ac flute in ac-
cordance with Federal Specification PPP-
F- 320, type CR, grade DW20O, class DOM

Section I11.

9-3. Preparation.

a. Perform applicable checks listed in
to ensure operational readiness
of the equipnent. These checks must be
performed every 90 days while equi pnment
is in adninistrative storage.

b. Select a storage area or site that
best conforns to the follow ng require-
ment s:

(1) Level storage surface.

PREPARATI ON FOR TRAVEL (I N SHELTER)

a. Place all accessory equipnment and
group test cables in the TDR cover.

b. Secure the cover in the closed
position with the two side clanps.

SHI PMENT

(3) Apply adhesive per ML-A-101
to flaps of containers and close the flaps.

(4) Apply 2-inch waterproof tape in
accordance wth Federal Specification
PPP-T-76 over all corners and open
seans.

(5) Mark container in accordance
with ML-STD 129.

b. Shipping Docunents. Prepare
shi ppi ng docunents to acconpany all
freight in accordance with AR 725.50

STORAGE
(2) Maxi mum protection against
weat her and pilferage.
(3) Adequate drainage.

(4) Access to permt
mai nt enance, and renoval

i nspecti on,
from storage.

¢. Place equipnment on blocks or dun-

nage to prevent contact with the ground
or a danp floor.

9-1
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d. Mark or tag the equipnent “adm n-
istrative storage.” FEquiprment will not be
operated while in the adnministrative stor-—
age category except at the 90-day inter-
val s when checkout is perforned to en-
sure operation condition (refer to T™
740-90-1).

9-4. Inspection and Mi ntenance.

a. Visually inspect the equipnent at
| east once each nmobnth. For equi pment
stored outdoors, a visual inspection
should be made immediately follow ng
hard rains, heavy snow storms, w nd-
stornms, and other adverse conditions.

9-2

b. Disassenble or unpack equi pnent
only as necessary to deternmne the full
extent of deterioration or danmage found
during visual inspection.

¢c. Perform preventive nmintenance or
repair immediately to correct any deterior-
ation or damage.

d. Record each inspection, condition
of the equipment at time of inspection,
and corrective action taken. Attach this
record to the equipnent in such a manner
as to be protected fromthe el ements.
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APPENDI X B

MAI NTENANCE ~ ALLCOCATI ON  CHART

Section 1.

B-1. GCeneral

a. The nmaintenance allocation chart
identifies the nmintenance operations that
nust be perforned. It assigns each of
those operations to the |owest |evel of
mei nt enance aut horized to performthe
conpl ete task, or any part of the task
in terns of availability of tine, tools
test and support equipnent, skills and
enpl oynent of the subsystem

b. The Maintenance Allocation Chart
(MAQ) in section Il designates overall
responsibility for the performance of
mai nt enance functions for the TDR

c. Section Ill lists the special tools
and test equipnent required for each
mai nt enance function as referenced from
section I1.

d. Section IV contains suppl enmental
instructions on explanatory notes for a
particul ar mai ntenance function

B-2. Mai ntenance Functi ons.

a. lnspect. To determne the service-
ability of an itemby conparing its phys-
ical, nechanical and/or electrical charac-
teristics with established standards
t hrough exami nati on.

b. Test. To verify serviceability and
detect incipient failure by neasuring the
mechani cal or electrical characteristics of
an item and conparing those characteris-
tics with prescribed standards

c. Service. Qperations required
periodically to keep an itemin proper op-
crating conditioni.e., to clean (decon-
tami nate), preserve, drain, paint or

| NTRODUCTI ON

repl enish fuel, lubricants, hydraulic
fluids, or conpressed air supplied.

d. Adjust. To maintain, within pre-
scribed limts, by bringing into proper
or exact position, or by setting the opera-
ting characteristics to specified para-
meters.

e. Align. To adjust specified variable
el ements of an itemto bring about opti-
mum or desired perfornance.

f. Calibrate. To determine and cause
corrections to be made or to be adjusted
on instrunents or test neasuring and
di agnostic equi pnments used in precision
measurement. Consists of conparisons of
two instruments, one of which is a certi-
fied standard of known accuracy, to de-
tect and adjust any discrepancy in the ac-
curacy of the instrument being conpared.

~ lnstall. The act of enplacing, seat-
ing or fixing into position an item part
or nodul e (conponent or assenbly) in a
manner to allow the proper functioning of
an equi pnment or system

h. Replace. The act of substituting a
serviceable like type part, subassenbly,
or modul e (conponent or assenbly) for an
unservi ceabl e counterpart.

i. Repair. The application of mainte-
nance services'or other maintenance ac-

tions “to restore serviceability to an item

'Services - inspect, test, service, adjust,
align, calibrate, or replace.

‘Action - welding, grinding, riveting
straightening, facing, remachining, or
resurfaci ng.
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by correcting specific damage, fault, mal-
function, or failure in a part, subassem
bly, module (conponent or assenbly),

and item or system

j - Overhaul. The naintenance effort
(services/actions) necessary to restore
an itemto a conpletely serviceabl e/ opera-
tional condition as prescribed by mainte-
nance standards (i.e., DWAR) in appro-
priate technical publication. Overhaul is
nornael Iy the highest degree of nainte-
nance perfornmed by the Arny. Overhau
does not nornally return an itemto |ike
new condition.

k. Rebuild. Consists of those ser-
vi ces/actions necessary for the restoration
of unserviceable equiprment to a like new
conditions in accordance with origina
manuf acturing standards. Rebuild is the
hi ghest degree of materiel maintenance
applied to Armmy equi pnent. The rebuild
operation includes the act of returning
to zero those age neasurenments (hours/
mles, etc.) considered in classifying
Arny  equi prent s/ conponent s.

B-3. Colum Entries Used in the NMAC

a. Columm 1, G oup Nunber. Colum
1 lists group nunbers, the purpose of

which is to identify conponents, assem-
bl i es, subassenblies, and nmodules with
t he next higher assenbly.

b. Colum 2, Conponent/Assenbly.
Colum 2 contains the nanes of conpo-
nents, assenblies, subassenblies, and
nmodul es for which naintenance is author-—
i zed.

¢c. Colum 3, Maintenance Functions.
Colum 3 lists the functions to be per-
formed on the itemlisted in colum 2.
(For detailed explanation of these

functions , sed _para. B-2).
d. Columm 4, WMaintenance Category.

(1) Columm 4 specifies, by the listing
of a “work time” figure in the appropriate
sub-colum(s), the |owest |evel of

B-2

mai nt enance authorized to performthe
function listed in colum 3. This figure
represents the active time required to
perform the maintenance function, at the
i ndi cated | evel of maintenance.

(2) If the nunber or conplexity of
the tasks within the |isted maintenance
function vary at different maintenance
l evel s, appropriate “work tine” figures
will be shown for each level. The num
ber of man-hours specified by the “work
time” figure represents the average tine
required to restore an item (assenbly,
subassenbl y, conponent, nodule, end
item or systen) to a serviceable condition
under typical field operating conditions.
This time includes preparation tine,
troubl eshooting time, and quality assur-
ance/quality control tine in addition to
the tine required to performthe specific
tasks identified for the maintenance func-
tions authorized in the naintenance al-
| ocation chart. The synbol designations
for the various maintenance levels are as
foll ows:

- Operator or crew

- Organi zation mai ntenance.

Di rect support nmmintenance.
- General support maintenance
- Depot naintenance.

OIXTTOoOO

e. Columm 5, Tools and Equi prent.
Colum 5 specifies, by code, those com

nmon tool sets (not individual tools) and
special tools, test, and support equip-
nment required to perform the designated

function.

f. Colum 6, Remarks. Columm 6
contains a letter code in al phabet order
which is keyed to the remarks contai ned
in section IV.

B- 4.
Test
().

a. Colum 1,
Ref erence Code.
ment

Colum Entries Used in Tool and
Equi pnment Requi renents (Section

Tool or Test Equi prent
The tool and test equip-
reference code correlates with a




T™ 9-6625-2801- 14&P

nmai nt enance function on the identified }
end item or component. e. Co,I um 5, Tool Nunber. The nmanu
facturer’s part nunber.

b. Columm 2, Maintenance Category.
The | owest |evel of maintenance author-
ized to use the tool or test equipnent.

B-5. Explanation of Colums to Section IV.

a. Reference Code. The code schene
recorded in colum 1, section III.

c. Colum 3, Nonenclature. Nanme or
identification of the tool or test equip- b
ment . '

Remarks. This colum list infor-
mation pertinent to the naintenance
function being performed as indicated on

d. Columm 4, National/NATO Stock the MAC, section I1.

Number. The National or NATO stock
number of tool or test equipment.

Section I1.  MAI NTENANCE ALLOCATI ON CHART FOR TI ME DOVAIN
REFLECTOMETER TYPE 1502-1 (TDR)

i (2} (3) @ ) ©
GROUP COMPONENT, ‘ASSEMBLY MAINTENANCE MAINTENANCE CATEGORY TOOL.S AND REMARKS
NUMBER FUNCTION — EQUIPMENT

c [¢] F H D

1 Tektronix Time Domain Reflectometer Type 1502+ Inspect -1

Test .5

Service .5

Install .2

Replace .2
1A1 Battery Service "0

Replace
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TOOL OR TEST
EQUI PMENT
REF NUVBER

1

SECTION 111, TOOL AND TEST EQUI PVMENT REQUI REMENTS
FOR TEKTRONI X TI Me DOVAI N REFLECTOVETER TYPE 1502-1

VAl NTENANCE NATI ONAL/ NATO
CATEGORY NOVENCLATURE STOCK NUMBER
F FLUKE 8000A

DI G TAL MULTI METER

F SHORTED BNC CONNECTOR

TOOL
NUVBER
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MAI NTENANCE REPAI R PARTS LI ST

C-1. Introduction. This appendix lists
authorized repair parts for performance
of mai ntenance of the Tine Domain Re-
flectometer Tektronix Type 1502-1.

C-2. Explanation of Columms. The
foll owing provides an explanation of
colums found in the |istings.

a. Figure. This colum indicates the
figure nunber of the illustration in which
the itemis shown.

b. Item This colum indicates the
nunber used to identify each item called
out in the illustration

c. Part No. This colum indicates the
pri mary nunber used which controls the
design and characteristics of the item by
means of its engineering draw ngs, speci-
fications, standards, and inspection re-
quirements, to identify an item or range
of items.

NOTE

When a stock nunbered itemis
requisitioned, the repair part
received may have a different
part nunber than the part
being replaced.

d. Description. This colum provides
the item name and a m ni num description
to identify the item

e. Mnufacturer. This colum pro-
vides the name of the manufacturer of a
part where the manufacturer differs
fromthe manufacturer of the Tine
Dorai n Refl ectoneter.

C-3. Abbreviations.

" I nch
# Nurber size
Actr Act uat or

Adpt r
Align
Al
Assem
Assy
Atten
AWG
Bd

Br kt
Brs
Brz
Bshg
Cab
Cap
Cer
Chas
Ckt
Comp
Conn
Cov
Cpl g
Crt
Cur
Deg
D a
Dwr
Elctrn
El ec
Elctlt
El em
EPL
Eqpt
Fb
Ext
Fi l

Fl ex
Fl h
Fl m
Fltr
Fr
Fst nr
Ft
Fxd
Gskt
Hd
Hdl
He x
Hex hd

Adapt er

Al'i gnnent

Al um num
Assenbl ed
Assenbl y

At t enuat or
Ameri can wire gage
Board

Bracket

Br ass

Bronze

Bushi ng

Cabi net
Capaci t or
Ceram ¢
Chassi s

Circuit

Conposi tion
Connect or
Cover
Coupl i ng

Cat hode ray tube
Current

Degr ee

Di anet er

Dr awer

El ectron

El ectrica

El ectrolytic

El enent

El ectrical parts list
Equi prment

Fast bl ow
Ext er na
Fillister head
Fl exi bl e

Fl at head

Film

Filter

Frame or front
Fast ener

Foot

Fi xed

Gasket

Head

Handl e
Hexagon
Hexagonal head
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Hex soc Hexagonal socket

H cps Hel i cal conpression
H ext Hel i cal extension
Hv H gh vol tage

IC Integrated circuit
ID I nsi de dianeter

| dent I dentification

I mpl r I npel I er

In I nch

I ncand I ncandescent

I nsul I nsul at or

Intl I nt ernal

LED Light emtting diode
Lphl dr Lanmphol der

Mach Machi ne

Mech Mechani ca

Met Met al

M g Mounti ng

Ni p Ni ppl e

Non wir Not w re wound
OoBD Order by description
oD Qut si de di aneter
Ovh Oval head

PC Printed circuit

PCB Printed circuit board
Ph brz Phosphor bronze

Pl Plain or plate

Plstc Plastic

PN Part nunber

Pnh Pan head

Pwr Power

Qz Quartz

Rept Recept acl e

Res Resi st or

Rf Radi o Frequency
Rgd Rigid

Rl f

Rt nr
Sch
Scope
Scr
SE
Sect
Sel
Sem cond
Sens
Shi d
Shl dr
Skt

Sl

Sl flkg
Sl vg
Spr
Sq
SST
St
Sw

T
Term
Thd
Thk
Tnsn
Tpg
Trh
V

Var
W

Ws hr
WW
Xf nr
Xstr
Xt al

Rel i ef
Ret ai ner
Socket head
Gsci |l | oscope
Screw
Single end
Section

Sel ect ed
Sem conduct or
Sensitive
Shield

Shoul der ed
Socket

Slide

Sel f-1ocking
Sl eevi ng
Spring
Squar e
Stainless stee
St eel

Switch

Tube

Term na

Thr ead

Thi ck
Tensi on
Tappi ng
Truss head
Vol t age

Vari abl e
Wth

Washer

Wre wound
Transf or mer
Transi st or
Crystal



TABLE G- 1. REPLACEABLE ELECTRI CAL PARTS

FIGURE | TEM

G1 1
G1 1
G1 2
G1 2
G1 2
G1 2
G1 3

FIGURE | TEM

G2 1
G2 2
G2 3
G2 4
G2 5
G2 6
G2 7
G2 8

*STOCKED | TEM

FI GURE

159- 0029- 00
150- 0029- 00
159-0128- 00
159-0128- 00
159-0128- 00
159-0128- 00
016- 0595- 00

TABLE G 2.

PART NO.

016- 0297-00
103-0028- 00
011-0123-00
012- 0482- 00
161- 0066- 00
003-0700-01
159- 0029- 00
159- 0054- 00

378- 0055- 00

TMB- 6625- 2801- 14&P

DESCRI PTI ON

*FUSE, CARTRI DGE: 0. 3A, 3AG, SLO BLOW
*FUSE, CARTRI DGE: 0. 3A, 3AG SLO- BLOW
*FUSE, CARTRI DGE: 2A, 125V, 5SEC
*FUSE, CARTRI DGE: 2A, 125V, 5SEC
*FUSE, CARTRIDGE: 2A, 125V, 5 SEC
*FUSE, CARTRI DGE: 2A, 125V, 5 SEC
BATTERY PACK

STANDARD ACCESSORI ES

DESCRI PTI ON

VI SOR, CRT:

ADAPTER, CONN: BNC TO BNC

TERM COAXI AL: 50 OHM BNC

CABLE ASSY, RF:50 OHM 36 | NCH LONG
CABLE ASSY, PWR: 3 WRE, 98 | NCH LONG
RULE, SLIDE: TI Ve DOVAI N REFLECTOVETER
FUSE, CARTRI DGE: 0. 3A, 3AG SLO- BLOW
FUSE, CARTRI DGE: 0. 15A, 3AG, 250V,

SLO- BLOW

FI LTER, MESH: CRT
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AR920754

Figure C-1. Replaceable electrical parts

C4
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ACCESSORIES

AR 919258

Figure C-2. Standard accessories

C-5/(C-6 blank)
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Cable Testing . . . . . . . o
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Eval uating a Discontinuity
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Prelimnary Connections and Set-up
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Chart Recorder
Puller . . o
Sampl i ng
Cl eani ng
Ot Implosion Shield
Exterior
Ceneral
INEErior . .
Content SUMMary . . . . . .
Control Settings
Accessories

Chapter, Para.
Fi gure, Table
Number

[ ndex 1
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Detailed Performance Checks and Adjustnments . . . . . . . . . . ... ... B4

Ot o o-af

Equipment Required . . . . . . . . . .. [5-3b

Fogging CircUit . . . . o o o -3l

Horizontal.. . . . . . . .o (5-3k

Itroduction. . . . . o . . B-2a

Power SUPPIY . . . . 5-4d

Prelininary Connections and Set-up . . . . . . . . . . . . ... 5-4C

Trace Focus and Astigmatism. . . . . . . . . . . . . ... .. ... 5-29

Trace GROMBLIY . . .\ v v v e e B4

Trace ROLALiON . . . . . . . . B-3h

VRILiCal © . . o o B3

Voltage MBasUreMBNS.. . . . . . . . v v o [5-4e

XY Qutput Module . . ... B-#m
Di scontinuity

Braluation of . . . . . .., [Z-4c

Location of . . . . . o [Z=3b

F, G H
Fault Isolation . . . o o v v v ©b-5] T5-1
Final Inspection . . . . . . . . B-1
Final Inspection Checks. . . . . . . . . . . [B-2Z] 1381
Forms and Records . . . . . . . . . . .. 2
Front Panel Controls and Indicators . . . . . . . . . . . . . . . ... ... ... (-1 TZI] R Z2-1
Fuses, Repair and Replacement . . . . . . . . . . . . . . .. ... ... ... . [[3a
I, J, K
Incident and Reflected Pulses . . . . . . . . . . . . . . .. ... ... (EZ-4
Inspection and MaiNtenance . . . . . . . . . . ... o2
L

Lubrication . . . . . o -4

| ndex 2
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Preparation for Shipment . . . . . . . . . . .. G2
Packing . . . . . . [9-2a
Shipping Documents . . . . . . . . . [9-2b
Preparation for Performance Checks . . . . . . . . v v v -2
Preparation for Storage . . . . . . . . . . U3
Preparation for Travel (In Shelter) . . . . . . . . . . . . .. =1
Preventive Maintenance . . . . . . . . . .. (-5
PUTPOSE . . o o o e e e [d-1a
R
REFErences . . . . . . . [App.—A
Repair and Replacenent Instructions . . . . . . . . . . . . . . . ... ... .. (=4
CaSe . . . Eb
FUSES . o o v o e e e [7-4a
Repair Instructions . . . . . . . . . . . [7-1
Repair Parts . . . . . . . . (3-3
Replaceabl @ Parts . . . . . . . .. Lo
S
SCOPE . . e (-1
Servicing Battery . . . . . . . [(3-71
Shipment, Preparation for . . . . . . . . ... [¥-2
PacKing . . . . . [O-2a
Shipping Documents . . . . . . . . [9-2b
Simplified Greuit AAIYSIS . . o v v o o [4-11
Chart ReCOrder . . . . . . v o [A-1c
PULSEN . o o [4-1a
Sampling . . . . [(2=1b
Storage, Preparation for . . . . . . . . ... [O-3

[ ndex 3
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| ndex 4

Chapter, Para.
Fi gure, Table
Number

=7, TI[I32
[Z=3b

[Z3(22)



TM 9-6625- 2801- 14&P

By Order of the Secretary of the Arny:

E. C MEYER
General, United States Arny

(fficial: Chief of Staff

ROBERT M JOYCE
Brigadier General, United States Arny
The Adjutant Ceneral

Distribution:

To be distributed in accordance with Special List.

¥ U.S.COVERNMENT PRINTING OFFICE: 1981=765-035/479






N\ UWVULD U WUV WAL/ WU UU\/W
( FROM: (PRINT YOUR UNIT'S COMPLETE ADDRESS)
< : {THEN. . JoT DOWN THE
DOPE ABOUT IT ON THIS i1
FORM, CAREFULLY TEAR IT Your mailing address
OUT, FOLD IT AND DROP IT
V -ﬁ\ \UN THE MaIL' J [ oATE senT
Date vou filled out this form.
IBLICATION NUMBER PUBLICATION DATE PUBLICATION TITLE
™ 9-2001-100-10 30 June 1981 Title of TM I

BE EXACT _PIN-POINT WHERE IT IS { |\ 11iig gpACE TELL WHAT IS WRONG

PAGE PARA- FIGURE TABLE AND WHAT SHOULD BE DONE ABOUT IT:
~O GRAPY NO. ~NO

N SHENENG S SS—— — G S——

,"F:
i I -

r

- — IS S ——— —— — S— t— am— — o— s TEAR ALONG PERPORATID UNE o wmvamee
Lo L | | | - | |

3-10 3-2 Change illustration. Reason: Tube end shown
assembled on wrong side of lever cam.

P~
1
ur
~
|
[y

Figure 4-1, item 3 has the wrong NSN. Supply
rejects orders for this item. The NSN shown

here is not listed in the AMDF or the MCRL.
Please give us the correct NSN and P/N.

Y\@\\r\9

=)
%9

@@

PRINTED NAME, GRADE OR TITLE. AND TELEPHONE NUMBER IsmN MERE: , I
N Rhod S. SGT AV 707_1924 )/)éff_' ,C/[C\)cd 2'7// ﬁﬁé

€85, » sy BV IT0=1435%
DA, "™, 2028-2 PREVIOUS EDITIONS P.S.~F YOUR OUTFIT WANTS TO KNOW ABOUT YOUR
VIuL7e ARE OBSOLETE. RECOMMENDATION MAKE A CARBON COPY OF THIS

AND GIVE IT TO YOUR HEADQUARTERS.



FILL IN YOUR
UNIT'S ADDRESS

DEPARTMENT OF THE ARMY

OFFICIAL BUSINESS
PENALTY FOR PRIVATE USE $300

REVERSE OF DA FORM 2028-2

FOLD BACK

POSTAGE AND FEES PAID
DEPARTMENT OF THE ARMY

DOD 314

Commander

US Army Armament Materiel Readiness Command
ATTN: DRSAR-MAS

Rock Island, IL 61299

M

—— e i —— o ——— —— — vt — i — — —— - —— ——

INIT 031YU04N3d BNOTY HVIL



RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

SONETHING WEONE wi tris pusLicaTion?

FROM: (PRINT YOUR UNIT'S COMPLETE ADDRESS)

THEN. . JOT DOWN THE
DOPE ABOUT IT ON THIS
FORM, CAREFULLY TEAR IT

—
‘ l‘ OUT, FOLD IT AND DROP IT
A IN THE MAIL’ DATE SENT
¥

PUBLICATION NUMBER PUBLICATION DATE PUBLICATION TITLE
Maintenance Manual for
T™ 9-6625-2801-14&P 24 August 1981 Time Domain Reflectometer

BE EXACT . PIN-POINT WHERE IT 1S | 1y THIS SPACE TELL WHAT IS WRONG

PAGE PARA- FIGURE TABLE AND WHAT SHOULD BE DONE ABOUT IT:
NC. GRAPH NO. NO

—— —— V—— — — —  — — — —— —— t—— — ana vovnen TEAR ALONG PERFORATED LINE s -

PRINTED NAME, GRADE OR TITLE, AND TELEPHONE NUMBER SIGN HERE.
D A FonM 2028,2 PREVIOUS EDITIONS P.S.~IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR
1IuL? ARE OBSOLETE. RECOMMENDATION MAKE A CARBON COPY OF THIS

AND GIVE IT TO YOUR HEADQUARTERS.



REVERSE OF DA FORM 2028-2

=
FILL IN YOUR -
UNIT'S ADDRESS >
a | T g
FOLO BACK -
- D A . — — — —.—-——————-———-—————-———-———————————_-—.—-————-—:
DEPARTMENT OF THE ARMY E
=
POSTAGE AND FEES PAID % 2
DEPARTMENT OF THE ARMY -
r 2 4 joy
DOD 314 =
OFFICIAL BUSINESS
PENALTY FOR PRIVATE USE $300
Commander

US Army Armament Materiel Readiness Command
ATTN: DRSAR-MAS

SOoAN=1

Rock Island, IL 61299

. —— . —— S e m  Em G G —— — A e WA M mmn el S s m— ———y  S—



——— A —— — —— —— —

RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

SOMETHING WRONG wim THis pusLIcATION?

THEN.

DOPE ABOUT IT ON THIS

FORM,

OUT, FOLD IT AND DROP IT
IN THE MAIL'

. JOT DOWN THE
CAREFULLY TEAR IT

FROM: (PRINT YOUR UNIT'S COMPLETE ADDRESS)

DATE SENT

PUBLICATION NUMBER
™ 9-6625~2801-148&P

PUBLICATION DATE
24 August 1981

PUBLICATION TITLE
Maintenance Manual for

Time Domain Reflectometer

BE EXACT. . PIN-POINT WHERE IT IS

PAGE
NO

— — —— — — —— — a—— — —— —— nt— w— wn— vosrewn  TEAR ALONG PERFORATED LINE ameevm e

PARA.
GRAPH

FIGURE
NO.

TABLE
NO.

IN THIS SPACE TELL WHAT IS WRONG
AND WHAT SHOULD BE DONE ABOUT IT:

DA,

Torre 2028-2

PRINTED NAME. GRADE OR TITLE, AND TELEPHONE NUMBER

PREVIOUS EDITIONS
ARE OBSOLETE.

§ SIGN HERE:

P.S.~-IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR
RECOMMENDATION MAKE A CARBON COPY OF THIS

AND GIVE IT TO YOUR HEADQUARTERS.



FILL IN YOUR
UNIT’'S ADDRESS

DEPARTMENT OF THE ARMY

OFFICIAL BUSINESS
PENALTY FOR PRIVATE USE $300

REVERSE OF DA FORM 2028-2

FOLD BACK
- — — ———— —— — —— —— —— ——— ——— —— — —— — — - S i~ - o omme m— e
POSTAGE AND FEE
DEPARTMENT OF TH
DOD 314
GCommander

US Army Armament Materiel Readiness Command
ATTN: DRSAR-MAS
Rock Island, IL 61299

—— — —— — — — — —— —— — — — — —— — — — oy - — — o n—e o

INIT @:11VYUO4HId INOTY UVIL



RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

@@ME‘E{}@Q_}@ WEONE wit+ s pusLicaATION?

FROM: (PRINT YOUR UNIT'S COMPLETE ADDRESS)

THEN. . JOT DOWN THE
DOPE ABOUT IT ON THIS

FORM, CAREFULLY TEAR IT
OUT. FOLD IT AND DROP IT

;m?\ \UN THE MaIL ) Joatesent j
L WA i

S ——— " So——ie ot A — ——— oty

PUBLICATION NUMBER PUBLICATION DATE PUBLICATION TITLE
Maintenance Manual for

™ 9-6625-2801~14&P 24 August 1981 Time Domain Reflectometer
BE EXACT _PIN-POINT WHERE IT IS} |y THIS SPACE TELL WHAT IS WRONG
i PAGE PARA- FIGURE TABLE AND WHAT SHOULD BE DONE ABOUT IT:

. s oy i .
I L% URNAFTY UL nNO

R

b
*

l PRINTED NAME, GRADE OR TITLE, AND TELEPHONE NUMBER § SIGN HERE:
DA FORM 2028.2 PREVIOUS EDITIONS PS.~IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR
1IUL 79 ARE OBSOLETE, RECOMMENDATION MAKE A CARBON COPY OF THIS

—— | i o S——— S ——— bkt e et ettt ot S ey st wmenen e TEAR ALONG PERFORATED LINE  mwamtoms o

AND GIVE IT TO YOUR HEANOLIIARTERS.



REVERSE OF DA FORM 2028-2

=

»

FiLil, {N YOUR »

UNIT’S ADDRESS =

; e

=

FOLD BACK o

- — o — — — — — — — — — —— —— —— — — —— — ——-—vm—--—-—-—--—————-——m—.——‘——v”“——z

DEPARTMENT OF THE ARMY 3

=

POSTAGE AND FEES PAID 4 =)

DEPARTMENT OF THE ARMY put

DOD 314 — =

U.8. MAIL ™

OFFICIAL BUSINESS Snm——
PENALTY FOR PRIVATE USE $300
Commander

US Army Armament Materiel Readiness Command
ATTN: DRSAR-MAS
Rock Island, IL 61299

. mhs e —mim — — o — — Amn S = At E— v e SR e A Smaem meem e aewe e






TM 9-6625-2801-14 & P=—=TEST SET, ELECTRICAL = 1981

049589



	TABLE OF CONTENTS
	LOI
	LOT
	WARNINGS
	CHAPTER
	CHAPTER 1
	PARA 1-1
	PARA 1-2
	PARA 1-3
	PARA 1-4
	PARA 1-5
	PARA 1-6
	PARA 1-7

	CHAPTER 2
	PARA 2-1
	PARA 2-2
	PARA 2-3
	PARA 2-4

	CHAPTER 3
	PARA 3-1
	PARA 3-2
	PARA 3-3
	PARA 3-4
	PARA 3-5
	PARA 3-6
	PARA 3-7
	PARA 3-8
	PARA 3-9

	CHAPTER 4
	PARA 4-1

	CHAPTER 5
	PARA 5-1
	PARA 5-2
	PARA 5-3
	PARA 5-4
	PARA 5-5

	CHAPTER 6
	PARA 6-1
	PARA 6-2

	CHAPTER 7
	PARA 7-1
	PARA 7-2
	PARA 7-3
	PARA 7-4

	CHAPTER 8
	PARA 8-1
	PARA 8-2

	CHAPTER 9
	PARA 9-1
	PARA 9-2
	PARA 9-3
	PARA 9-4


	APPENDICES
	APPENDIX A
	PARA A-1

	APPENDIX B
	PARA B-1
	PARA B-2

	APPENDIX C
	PARA C-1


	FIGURES

	FIGURE 1-1
	FIGURE 2-1
	FIGURE 2-2
	FIGURE 2-3
	FIGURE 2-4
	FIGURE 2-5
	FIGURE 2-6
	FIGURE 2-7
	FIGURE 2-8
	FIGURE 2-9
	FIGURE 2-10
	FIGURE 2-11
	FIGURE 2-12
	FIGURE 4-1
	FIGURE 4-2
	FIGURE 5-1
	FIGURE 5-2
	FIGURE 5-3
	FIGURE 5-4
	FIGURE 5-5
	FIGURE 5-6
	FIGURE 5-7
	FIGURE 5-8
	FIGURE 5-9
	FIGURE 5-10
	FIGURE 7-1
	FIGURE C-1
	FIGURE C-2

	TABLES

	TABLE 1-1
	TABLE 1-2
	TABLE 2-1
	TABLE 5-1
	TABLE 6-1
	TABLE 8-1
	TABLE C-1
	TABLE C-2

	PAGES

	PAGE 1-0
	PAGE 1-1
	PAGE 1-2
	PAGE 2-1
	PAGE 2-2
	PAGE 2-3
	PAGE 2-4
	PAGE 2-5
	PAGE 2-6
	PAGE 2-8
	PAGE 2-9
	PAGE 2-10
	PAGE 2-11
	PAGE 3-1
	PAGE 4-1
	PAGE 4-2
	PAGE 5-1
	PAGE 5-2
	PAGE 5-3
	PAGE 5-4
	PAGE 5-6
	PAGE 5-7
	PAGE 5-8
	PAGE 5-9
	PAGE 5-10
	PAGE 5-11
	PAGE 6-1
	PAGE 7-1
	PAGE 8-1
	PAGE 9-1
	PAGE A-1
	PAGE B-1
	PAGE C-1
	PAGE C-3
	PAGE C-4
	PAGE C-5


	1: 049589


