
7eI~ronbc

Tektronix, Inc.
P.O . Box 500
Beaverton, Oregon

	

97077

	

Serial Number

COMMITTEDTO EXCELLENCE

PLEASE CHECK FOR CHANGE INFORMATION
AT THE REAR OF THIS MANUAL.

71310
TIME BASE
OPERATORS

INSTRUCTION MANUAL

070-2317-00

	

First Printing SEP 1978
Product Group 42

	

Revised OCT 1983



Normal

The NORM MODE provides a triggered display with the
correct settings of the LEVEL control whenever an
adequate trigger signal is applied. The TRIG'D light
indicates when the display is triggered.

The normal trigger mode must be used to produce
triggered displays with trigger repetition rates below
about 30 hertz. When the TRIG'D light is off, no trace is
displayed.

Single Sweep
When the signal to be displayed is not repetitive or varies
in amplitude, waveshape, or repetition rate, a
conventional repetitive type display may produce an
unstable presentation . Under these circumstances, a
stable display can often be obtained by using the single-
sweep feature of this unit . The single-sweep mode is also
useful to photograph non-repetitive or unstable displays .

To obtain a single-sweep display of a repetitive signal,
first obtain the best possible display in the NORM MODE.
Then, without changing the other TRIGGERING controls,
press the SINGLE SWP RESET button . A single trace is
presented each time this button is pressed . Further
sweeps cannot be presented until the SINGLE SWP
RESET button is pressed again. If the displayed signal is a
complex waveform composed of varying amplitude
pulses, successive single-sweep displays may not start at
the same point on the waveform . To avoid confusion due
to the crt persistence, allow the display to disappear
before pressing the SINGLE SWP RESET button again. At
fast sweep rates, it may be difficult to view the single-
sweep display. The apparent trace intensity can be
increased by reducing the ambient light level or by using
a viewing hood as recommended in the mainframe
instruction manual .

When using the single-sweep mode to photograph
waveforms, the graticule may have to be photographed
separately in the normal manner to prevent over
exposing the film . Be sure the camera system is well
protected against stray light, or operate the system in a
darkened room . For repetitive waveforms, press the
SINGLE SWP RESET button only once for each waveform
unless the signal is completely symmetrical . Otherwise,
multiple waveforms may appear on the film . For random
signals, the lens can be left open until the signal triggers
the unit . Further information on photographic techniques
is given in the appropriate camera instruction manual .

TRIGGERING COUPLING
The TRIGGERING COUPLING push buttons select the
method in which the trigger signal is connected to the
trigger circuits . Each position permits selection or
rejection of some frequency components of the signal
which triggers the sweep.

AC

AC COUPLING blocks the do component of the trigger
signal . Signals with low-frequency components below
about 30 hertz are attenuated . In general, AC COUPLING

AC LF REJ

AC HF REJ

DC

TRIGGERING SOURCE

Internal

Line
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can be used for most applications . However, if the signal
contains unwanted frequency components or if the
sweep is to be triggered at a low repetition rate or do
level, one of the other COUPLING switch positions will
provide a better display.

AC LF REJ COUPLING rejects dc, and attenuates low-
frequency trigger signals below about 50 kilohertz .
Therefore, the sweep is triggered only by the higher-
frequency components of the trigger signal . This position
is particularly useful for providing stable triggering if the
trigger signal contains line-frequency components . Also,
the AC LF REJ position provides the best alternate-mode
vertical displays at fast sweep rates when comparing two
or more unrelated signals.

AC HF REJ COUPLING passes all low-frequency signals
between about 30 hertz and 30 kilohertz . Dc is rejected
and signals outside the above range are attenuated .
When triggering from complex waveforms, this position
is useful to provide a stable display of the low-frequency
components .

DC COUPLING can be used to provide stable triggering
from low-frequency signals which would be attenuated
in the other COUPLING switch positions . DC COUPLING
can be used to trigger the sweep when the trigger signal
reaches a do level set by the LEVEL control. When using
internal triggering, the setting of the vertical unit position
control affects the triggering point.

The TRIGGERING SOURCE push buttons select the
source of the trigger signal which is connected to the
trigger circuits .

The INT position connects the trigger signal from the
vertical plug-in unit . Further selection of the internal
trigger signal may be provided by the vertical plug-in unit
or by the mainframe; see the instruction manuals for
these instruments for more information . For most
applications, the internal source can be used . However,
some applications require special triggering which
cannot be obtained in the INT position . In such cases, the
LINE or EXT positions of the SOURCE switches must be
used .

The LINE position connects a sample of the power-line
voltage from the mainframe to the trigger circuit . Line
triggering is useful when the input signal is time-related
(multiple or submultiple) to the line frequency. It is also
useful for providing a stable display of a line-frequency
component in a complex waveform .
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INTRODUCTION

OPPRATORS MANUAL

INSTRUCTION MANUAL

INSTALLATION

The Operators Manual contains information necessary to
effectively operate the 7B10 Time Base and is divided
into three sections : Section 1 provides a basic description
of the 7810 with instrument specifications and
accessories, section 2 contains operating information for
the instrument, Instrument Option information is located
in section 3 of the manual .

The Instruction Manual provides both operating and
servicing information for the 7810 Time Base. The
Instruction Manual is divided into nine sections .
Operating information is covered in the first two sections ;
servicing information for use by qualified service
personnel is contained in the remaining seven sections
of the manual . Schematic diagrams are located at the
rear of the manual and can be unfolded for reference
while reading other parts of the manual . The reference
designators and symbols used on the schematics are
defined on the first page of the Diagrams and Circuit
Board Illustrations section. All abbreviations used in this
manual, with the exception of the parts list and
schematic diagrams, comply with the American National
Institute Y1 .1-1972 publication . The parts lists are
computer printouts and use computer-supplied
abbreviations . Instrument Option information is located
in section 6 of the Instruction Manual .

To install the unit in a plug-in compartment, push it in
until it fits firmly into the compartment. The front panel
of the unit should be flush with the front panel of the
mainframe. Even though the gain of the mainframe is
standardized, the sweep calibration of the unit should be
checked when installed. The procedure for checking the
unit is given under Sweep Functions in the Operators
Checkout procedure in section 2.

To remove the unit, pull the release latch (see Fig . 1-1 ~ to
disengage the unit from the mainframe, and pull it out of
the plug-in compartment.
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The time-base unit is designed to operate in the
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horizontal plug-in compartment of the mainframe . This
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LATCH

	

p s58-31z3t 7-zinstrument can also be installed in a vertical plug-in

	

__
compartment to provide a vertical sweep on the crt .
However, when used in this manner, there are no
internal triggering or retrace blanking provisions, and the
unit may not meet specifications .

	

Fig. 1-1 . Location of release latch .
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'THE REMAINING SECTIONS OF THIS MANUAL CONTAIN SER-
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ARE FOR USE BY QUALIFIED PERSONNEL ONLY. TO AVOID

ELECTRICAL SHOCK, DO NOT PERFORM ANY SERVICING
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Maintenance-Type 7851

Insert the Type 71351 and a vertical plug-in unit into
a calibrated oscilloscope . Turn,the power on and
allow a few minutes warm-up . Check that all push-
buttons will light when pressed .

Set horizontal and vertical POSITION controls to
midrange, press the top TRIGGERING buttons, set
the TIME/DIV to .5 ms, MAGNIFIER to X1, and
vertical VOLTS/DIV to 10 mV. Advance the Inten-
sity until a free-running trace is observed .

Rotate the horizontal POSITION control through-
Lout its range . Check for movement of trace .

Set the oscilloscope Calibrator to 1 kHz and 40 mV.
Connect the Calibrator output to the vertical unit.
Check for about 5 complete cycles/10 divisions.

Set the TIME/DIV to 5 ms and press the X10 MAG-
NIFIER button . Check for about 5 complete
cycl es/10 divisions .

moves along the trace .

4-4

W

yes

button and repeat the above check .

yes

Insert the Type 71351 into the left (A) horizontal
compartment and the companion time-base into the
right (B) horizontal compartment . Set the oscillo-
scope horizontal mode to A . Set the Type 71351
TIME/DIV to .5 ms and press the B STARTS
AFTER DELAY pushbutton . Set the B time-base
TIME/DIV to .1 ms . Check for an intensified por-

NOTE : An Indicator Oscillo-
scope having two hori-
zontal plug-in compart
ments is required for the
following checks .

Rotate the DELAY TIME MULTIPLIER through-
out its range. Check that the intensified portion

Press the B TRIGGERABLE AFTER DELAY push-

buttons do
not light

trace does
not appear

trace does

no

no

Fig . 4-2 . Troubleshooting chart for the Type 71351 .

Check at +5 volt test point
for +5 volts . Check push-
button light bulbs .

Remove vertical unit from
indicator oscilloscope .
Check for free-running
trace .

Check horizontal pre-amp .

Check that VARIABLE
TIME/DIV is set to CAL
IN (pushed in) .

yes

Check hors
zontal pre
amp. Check
rel ay K780-',

Check delay comparator,
delay multivibrator and de-
lay output emitter-
follower. Check delay con-
trol (TP 490) for +4.5

outputs present

See instruction
manual for indicator
oscilloscope and B

j time-base.

Check DELAY
no

	

TIME MULTI-
PLIER potentio-
meter . Check delay
comparator .

no trace

trace appears

Check delay control
(TP 490) for about
+3 volts . Check
switch S490B .



Check Type 7851
control settings
(triggering MODE
must be P-P AUTO
or AUTO. Check
sweep output .

output

Check sweep
generator and
horizontal
pre-amp cir-
cuits.

no sweep
output

For a trouble not covered by this chart, use the
troubleshooting methods in steps 6 and 7 of the
troubleshooting techniques .

Set triggering
COUPLING to EXT
and apply a 1 kHz
signal to the EXT
TRIG IN connector .

Check trigger
pre-amp and
input cou-
pling circuits.

Fig . 4-2 . Troubleshooting chart for the Type 7B51 .

Check sweep
generator and
trigger gener-
ator circuits .

sweep TR I G'D
lamp lights

Maintenance--Type 7B51

Check trigger
generator cir-
cuit .

4-5
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Fig. 8-7 . A2-Trigger circuit board assembly .
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VOLTAGE AND WAVEFORM CONDITIONS

The voltages and waveforms shown were obtained with the 7B80 controls set as follows :

TIME/DIV, 1 ms ; VARIABLE (CAL IN), knob in ; MAG, X1 (button in) ; HOLD OFF, fully counterclockwise SWP CAL, midranged ;
POSITION, midranged ; TRIGGERING : LEVEL, midranged ; MODE, P-P AUTO ; COUPLING, AC; SOURCE, LINE ; SLOPE, +.

Voltage Conditions . The voltages shown on the diagram were obtained using a digital multimeter with a 10 M92 input impedance (Tektronix
DM 501 Digital Multimeter or Tektronix 71313 Digital Multimeter used with readout equipped, 7000-series oscilloscope) .

Waveform Conditions. The waveforms shown below were obtained using a test oscilloscope system with 10 M92 input impedance and at least
60 MHz bandwidth (Tektronix 7603 Oscilloscope, 7B53A Time Base, and 7A13 Differential Comparator equipped with 10X probe) .







OPTION 2
X-Y Display

c
4

u
Serial/Model No .

	

Mfr
Eff

	

Dscont Qty 1 2 3 ° 5

	

Name & Descript ion

	

Code Mfr Part Number

1 FRAME,PUSH BTN :PLASTIC

	

80009 426-1072-00 7
1 PANELFRONT :

	

80009 333-2151-00
1

	

PUSH BUTTON : GRAY,0.18 SQ X 0 .83 INCH LG

	

80009

	

366-1512-00
B010100 B019999

	

1 EXTENSION SHAFT :8 .157 INCH LONG

	

80009 384-1058-00
B020000

	

1 EXTENSION SHAFT:10 .294 INCH LONG,PLASTIC

	

80009 384-1445-00
13 CONTACT,ELEC :0 .885 INCH LONG

	

22526 47353

	

U
2 POST,ELEC-MECH :0 .188 HEX X 0 .74 INCH L,BRS

	

80009 129-0198-00
(ATTACHING PARTS)

1 SCREW,MACHINE :4-40 X 0.25 INCH,PNH STL

	

83385 OBD
1 SCR,ASSEM WSHR:4-40 X 0 .312 INCH,PNH BRS

	

83385 OBD

1 CKT BOARD ASSY :X-Y SWITCHING(SEE A5 EPL)
B010100 B019999

	

1 . EXTENSION SHAFT:2 .137 INCH LONG

	

80009 384-1425-00
B020000

	

1 . EXTENSION SHAFT :10.294 INCH LONG,PLASTIC

	

80009 384-1445-00
1 . ACTR ASSY :PB :1 PUSH,10MM

	

80009 263-0011-00
1

	

. ACTR ASSY,PB :1 MOMENTARY,11 MM,3 CONTACT

	

80009

	

263-0011-06
2 . CLIP,SWITCH :FRONT,7 .5 MM,1 UNIT

	

80009 343-0495-01
(ATTACHING PARTS)

2 . EYELET,METALLIC:0.218 L X 0.059 OD,BRS

	

07707 SE-27

Index Tektronix
No. Part No .

3-1 426-1072-00
-2 333-2151-00

	

,
-3 366-1512-00
-4 384-1058-00

384-1445-00
-5 131-0592-00
-6 129-0198-00

-7 211-0008-00
-8 211-0116-00

-9 ----- -----
-10 384-1425-00

384-1445-00
-11 263-0011-00
-12 263-0011-06
-13 343-0495-01

-14 210-3050-00

-15 343-0499-01

-16 210-3050-00

-17 136-0252-04

2 . CLIP,SWITCH :REAR,7 .5 MM,l UNIT

	

80009 343-0499-01
(ATTACHING PARTS FOR EACH)

2 . EYELET,METALLIC :0.218 L X 0.059 OD,BRS

	

07707 SE-27

6 . CONTACT,ELEC :0 .188 INCH LONG

	

22526 75060

REV . B NOV 1976

	

71380 TIME BASE

Fig . &



7B50A (070-1986-00)

7B80 (070-1959-00)

7B85 (070-1961-00)

MANUAL CHANGE INFORMATION
TEKTRONIX0

	

PRODUCT 7B50A,7B80 & 7B85

	

CHANGEREFERENCE

	

C4/978
committed to

technical excellence

	

DATE

	

9-29-78

CHANGE: I

	

DESCRIPTION

TEXT CORRECTIONS

ADD new Step A4 as follows : Page 5-5 (7B50A & 7B80)

	

Page 5-6 (7B85)

A4 . ADJUST TRIGGERING SENSITIVITY (R49)

a . Set the TRIGGERING LEVEL control to 0 . Set the TRIGGERING

MODE to NORM, SOURCE to INT .

b . Set the amplifier unit deflection factor to 50 millivolts/

division . Set the low-frequency sine-wave generator for a

5-division display (250 millivolts) at 1 kilohertz .

c . Set the amplifier unit deflection factor to 1 volt/division

(0 .25 division) . Set the TRIGGERING LEVEL control for a stable

display .

d . ADJUST - R49, Trigger Sensitivity, for a stable crt display .

e . Set the amplifier unit deflection factor to 2 volts/division

(0 .125 division) . Set the TRIGGERING LEVEL control for a stable

display (stable display may not be possible) .

f . ADJUST - R49, Trigger Sensitivity, to a setting that provides

a visible trace, but the display remains unstable .

g . Repeat part c of this step .

h . Set the amplifier unit deflection factor to 5 volts/division

(0 .05 division) .

i . CHECK - Rotate the TRIGGERING LEVEL control throughout its

range and check for no trace (one displayed sweep will occur

when control passes the midrange point) .

RENUMBER : Step A4 to A5
A5 to A6
A6 to A7
A7 to A8

PAGE 1 OF 1



TEKTRONIX©
- committed to

technical excellence

CHANGE : I

	

DESCRIPTION

EFF SN B054000 (7B80) 070-1959-00

EFF SN B084000 (7B85) 070-1961-00

MANUAL CHANGE INFORMATION
PRODUCT

7B80 & 7B85

ELECTRICAL PARTS LIST CHANGES

CHANGE TO :

Q98

	

151-0342-00 TRANSISTOR :SILICON,PNP,2N4249

Q201 151-0221-00 TRANSISTOR :SILICON,PNP,2N5771

Q352 151-0221-00 TRANSISTOR :SILICON,PNP,2N5771

Q356 151-0221-00 TRANSISTOR :SILICON,PNP,2N5771

Q362 151-0221-00 TRANSISTOR :SILICON,PNP,2N5771

CHANGE REFERENCE

	

1"134715

DATE 9-21-78
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This manual supplement describes the circuitry used in the 71392 Dual Time Base unit . The description begins with a
discussion of the instrument, using the basic block diagram shown on Fig . 1 . Next, each circuit is described in detail, using
detailed block diagrams when appropriate, to show the relationship between the stages in each major circuit . Detailed
schematics of each circuit are located in the Diagrams section at the back of the service manual ; refer to these schematics
throughout the following circuit description for specific electrical values and relationships .

The basic block diagram in Fig . 1 shows the basic
interconnections between the individual blocks ; each block
representing a major circuit within the instrument . The
numbered diamond in each block refers to the circuit
diagram (located at the rear of the service manual) which
covers that specific part of the instrument .

Block Diagram Description

The Delaying Sweep Start Comparator is activated by
the positive gate from the Main Trigger Generator . The
output gate, coupled to the Delaying Sweep Generator, is
the same duration as the delaying sweep. This gate is also
coupled to the Aux Sweep Gate connector and to Display
Mode Switching for Alternate Sweep operation.

The delaying sweep sawtooth signal is generated when
the gate from the Delaying Sweep Start Comparator is
applied to the Delaying Sweep Generator. The sawtooth
duration is determined by the gate duration ; the rate of
change of the sawtooth is set by Ct and Rt, selected by the
TIME/DIV OR DLY TIME switch . The delaying sweep
sawtooth signal is coupled to the Horizontal Output
Amplifier, the Delaying Sweep Stop Comparator, the Delay
Pickoff circuits, and the Delaying Sweep Out connector.

One side of the Delaying Sweep Stop Comparator is
driven by the delaying sweep sawtooth signal and the other
side is set by the Delaying Sweep Length adjustment . When
the sawtooth waveform passes through the setting of the
Delaying Sweep Length adjustment the output of the
comparator switches to a positive level .

The positive level from the Sweep Stop Comparator
initiates the positive HOLDOFF gate . The duration of the
HOLDOFF gate is variable, depending on the setting of the
TIME/DIV switch . Holdoff timing capacitors are separate
from sweep timing capacitors . HOLDOFF is longer for
slower sweep rates . Output from the delaying sweep
HOLDOFF is coupled to the Main Trigger Generator, the
Delayed Trigger Generator, and the Holdoff out connector .

CIRCUIT DESCRIPTION

71392
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A sweep gate cannot be generated during the HOLDOFF
interval . When the HOLDOFF falls, the trigger circuits are
reset so that they are ready to receive a trigger signal .

The Lockout Amp processes mainframe logic signals
(when operating the mainframe in the alternate or delaying
Horizontal Modes) to provide a sweep disable pulse to the
Main Trigger Generator.

The Horizontal Output Amplifier provides positioning
and amplification of the sawtooth signals . Display Mode
Switching works in conjunction with the Horizontal Output
to provide NORMAL Sweep, INTEN, DLY'D Sweep and
ALT Sweep Display Modes.

The Delay Pickoff circuits produce a delay gate when
the delaying sawtooth signal passes through the LEVEL
selected by the DELAY TIME MULT dial . The gate ends
with the delaying sawtooth signal . The output gate is
coupled to the Delayed Trigger Generator.

The Delayed Trigger Generator includes circuitry for
selecting delayed sweep mode, delayed trigger mode,
delayed trigger source, type of coupling, and the point on
the trigger signal where sweep triggering occurs . When the
Delayed Trigger LEVEL control is at the RUNS AFTER
DLY TIME detent, the output sweep gate is generated as
soon as the delay gate signal (from the Delay Pickoff
circuits) is applied . When the Delayed Trigger LEVEL is in
the DLY'D SWP TRIGGERABLE position, the output
trigger is initiated by the next input trigger signal after the
delay gate is applied . The delayed sweep trigger is
terminated by the HOLDOFF signal . The trigger signal is
coupled to the Delayed Sweep Start Comparator .

The Delayed Sweep Start Comparator is activated by the
signal from the Delayed Trigger Generator. The output gate
coupled to the Delayed Sweep Generator, is the same
duration as the delayed sweep. The delayed sweep gate
signal is also coupled to the Sweep Gate Generator.
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The delayed sweep sawtooth signal is developed by the
Delayed Sweep Generator. The sawtooth is generated
during the time that a gate is applied from the Delayed
Sweep Start Comparator . Rate of change of the sawtooth is
set by Ct and Rt, selected by the DLY'D TIME/DIV switch .
The delayed sawtooth output is coupled to the Horizontal
Output Amplifier and the Delayed Sweep Stop
Comparator .

One side of the Delayed Sweep Gate Stop Comparator is
driven by the delaying sweep sawtooth signal ; the other side
is set by the Delayed Sweep Length Adjustment . When the
delayed sawtooth waveform passes through the voltage set
by the Delayed Sweep Length Adjustment, the comparator
switches to a positive level . This positive level is coupled to
the Sweep Gate Generator.

The Sweep Gate Generator produces an unblanking
pulse for the associated oscilloscope . The Sweep Gate pulse
is initiated by the gate from the Delayed Sweep Start
Comparator and terminated by the pulse from the Delaying
Sweep Stop Comparator or Delayed Sweep Gate Stop
Comparator (whichever occurs first) .

CIRCUIT OPERATION

This section provides a detailed description of the
electrical operation and relationship of the circuits in the
71392 . The theory of operation for circuits unique to this
instrument is described in detail in this discussion . Circuits
commonly used in the electronics industry are not
described in detail . If more information is desired on these
commonly used circuits refer to the following textbooks.

Tektronix Circuit Concepts Books (order from your
local Tektronix Field Office or representatives) .

Horizontal Amplifier Circuits, Tektronix Part No .
062-1144-00.

Oscilloscope Trigger Circuits, Tektronix Part No .
062-1056-00.

Sweep Generator Circuits, Tektronix Part No .
062-1098-01 .

Phillip Cutler, "Semiconductor Circuit Analysis",
McGraw-Hill, New York, 1964 .

Lloyd P . Hunter (Ed), "Handbook of Semiconductor
Electronics", second edition, McGraw-Hill, New York,
1962 .

Jacob Millman and Herbert Taub, "Pulse Digital and
Switching Waveforms", McGraw-Hill, New York, 1965 .

Circuit Description-71392

The following circuit analysis is written around the
detailed block diagrams which are given for each major
circuit . These detailed block diagrams give the names of the
individual stages within major circuits and show how they
are connected together to form the major circuit . The block
diagrams also show the inputs and outputs for each circuit
and the relationship of the front-panel controls to the
individual stages . The circuit diagrams from which the
detailed block diagrams are derived are shown in the
Diagrams section at the rear of the service manual .

Trigger Inputs

MAIN TRIGGER

The Main Trigger circuit block includes circuitry for
selecting trigger signal source, type of coupling, trigger
mode, and the point on the trigger signal where sweep
triggering occurs . Also, regardless of the trigger signal shape
or amplitude (within specification), the main trigger circuits
provide a fast-rise uniform amplitude gate pulse to the
Delaying Sweep Start Comparator . Termination of the gate
pulse occurs at the rise of delaying sweep HOLDOFF .
Figure 2 shows a detailed block diagram of the main Trigger
circuits and the schematic is shown on diagram 2 at the rear
of the service manual . Refer to diagram 1 at the rear of the
service manual for front-panel switching detail .

The Main Trigger circuit block accepts trigger signals
from one of three sources; 1 . An external signal applied to
the MAIN TRIG IN connector. 2. An internal signal from
the vertical plug-in unit installed in the oscilloscope system .
3. An internal signal from a sample of the line voltage
applied to the oscilloscope system. Separate amplifiers and
trigger level comparators are provided for each trigger
input. The internal, external, and line trigger signals are
coupled to Summing Amplifier and Slope Comparator
U660 (see Fig. 2) .

External Trigger Amplifier. When the MAIN
TRIGGERING SOURCE switch is set to EXT or EXT= 10,
the triggering signal is obtained from an external signal
applied to the MAIN TRIG IN connector. Both
high-frequency and low-frequency inputs are provided to
External Trigger Amplifier U620 . Separate input paths
allow each circuit to be compensated for the appropriate
frequency range. Input paths are determined by high-pass
and low-pass filters .

The high-frequency input is from the MAIN TRIG IN
connector, through R55, to pins 14 and 3 of U620 . A
high-pass filter consisting of R55 and C59 (EXT SOURCE) ;
or R55, C57, and R58 (EXT - 10 SOURCE) accepts
external trigger signals above approximately 80 MHz.
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VOLTAGE AND WAVEFOF~M CONDITIONS

°

	

I WARNINGZy
w0

Dangerous potentials exist at severalpoints throughout this instrument. When the instrument
~ °z

	

is operated with the covers removed, do not touch exposed connections or components.
Some transistors have voltages present on their cases. Disconnect thepower source before
replacing parts.

Thevoltages andwaveforms shown on diagrams weretaken with the 7B92Afront panel controls set as follows:

MAIN TRIGGERING

	

Delayed Triggering

MODE

	

AUTO

	

SLOPE

	

+

COUPLING AC

	

COUPLING AC

SOURCE INT

	

SOURCE INT

LEVEL

	

0

	

LEVEL

	

0

SLOPE

	

+

POSITION

	

Midrange

	

TERM

	

IN 1 MS2

TIME/DIV OR
DLY TIME

	

1 ms

DLY'D TIME/

	

0.5 ms/
DIVISION

	

PULL FOR ALT

TRACE SEP

	

Fully clockwise

DELAY TIME MULT

	

1 .0

'Ground Reference: center horizontal graticule line (Main Trigger and DELAYED Trigger).

Voltage Conditions . The voltage measurements were taken under the following conditions :

A four-volt calibrator signal was applied to the vertical amplifier plug-in unit ; the amplifier was set for a two-
division display.

A digital multimeter with a 10 megohm input impedance, accuracy 0.1% (TEKTRONIX DM 501 Digital
Multimeter was used with readout equipped, 7000-series oscilloscope) .

Waveform Conditions. 'T°he waveforms shown were obtained using a test oscilloscope system with 10 megohm
input impedance and at least 65 megahertz bandwidth (TEKTRONIX 7603 Oscilloscope, 7B53ATimeBase, and7A26
Amplifier equipped with tOX probe) .

Thewaveformsshown are actual waveform photographs taken with aTektronix Oscilloscope Camera System
and Projected Graticule . Vertical deflection factor shown on the waveform is the acutal deflection factor from the
probe tip. Voltages and waveforms on the diagrams are not absolute and mayvary between instruments because of
component tolerances, internal calibration, or front-panel settings . Readouts are simulated in larger-than-normal
type .
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DELAYED TRIGGERING

SWITCH

A1
EXTERNAL IN PUT

Fig. 8-1 . Circuit Board Locations.



EXT .

INT .

LINE E
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TRIGGER DISABLE

DELAYING
SWEEP

	

HORIZONTAL
GENERATOR I ~

	

I

	

LOGIC

DELAYED
TRIGGERING

LEVEL

DELAYED n DELAYED
TRIGGER SWEEP MAIN

GENERATOR

	

GENERATOR J~L GATE
EXT . ~~---p-

Fig . 8-2 . Block Diagram .

~ AUX GATE

POSITION

D15PLAY MODE
SWITCHING

SWEEP
GATE

SWEEP OUTPUT

7B92A

1751-8A
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DS2p r F6

fL
dfC

FM
FB

FN
P112 PI17 FA P116

FI

fJ

Fig. 8-3. A3-Coupling Switch Circuit Board .

CKT GRID
NO LOC

0220 2B

P126 1C
P212 2B
P214 1B

5210 28
S220 2B
S285 2B

2

3

CKT GRID
NO LOC

C12 3B
C64 2B
C65 2B

DS 2B

P112 3B
P113 2C
P116 3C
P117 38

R13 1C
R54 1B
R64 2B

S20 2A

A

~l/~1~~~

i

i

	

I

s26~

B

F
P214 Pt16

C

1751-12

Fig. 8-4. AS-Delayed Triggering Switch Circuit Board .



N T`

"1- ~ :

. . . "l7 :

"See Parts List for
serial number ranges .

F H
FG

F I
FF

f J
DSIO .

	

F E
FH

:

	

"~

	

F G
F M

F 0
FN

F A

Fig . 8-5. A2-Source Switch Circuit Board .

CKT GRID
NO LOC

DS100 2B
DS845 2B

P110 2B
P115 2B
P811 2C
P832 2C

S100 2A

1751-13

CKT GRID
NO LOC

C33 28
C34 28

DS10 2B

A B

OSI00

ov
G

DS845

F H

Fig . 8-li. A4-Mode Switch Circuit Board .
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Fig . 8-7. A1-External Input Circuit Board.
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Fig . 8-8 . A8-Main Trigger Circuit Board (SA
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AA4DF's Consumer Electronics Repair Home Page (VCR, TV, Audio, Ham Radio)

 AA4DF's Radio/Electronics Site 

[Free Download Sites] Links to Where Unscrupulous Vendors Acquire 
"Their" Manuals! 

[Tektronix, HP, Fluke, Wavetek, 
Etc.] 

Best Pricing on High Quality Technical Manuals! 

[Free Downloads]Current Free Download(s) Available
[For Sale/Trade] Other-Than-Manual Sale/Trade Items 

[FTP Manual Trades] Manuals Needed & Manuals Offered (FTP) 
[Radio Equipment & Other Manuals]Radio Equipment and Other Manuals Available

[Broadcast TV/Radio Manuals]Broadcast/Video Service/Ops Manuals Available

[Consumer Electronics Manuals] Consumer Electronics Service/Ops Manuals 
Available 

[Pager Manuals]Pager Service/Programming Manuals Available
[Tektronix 7000 Series] 60 Volume Plug-In Manuals Set! 

[Amateur Radio Manuals] Ham Radio Manuals by FTP 

[Amateur Radio Manuals] Ham Radio Manuals on CD 

[Amateur Radio Manuals] Large Collections on CD and DVD 

[Thousands of Scanned Manuals!] Big Buck$ Distributing $canned Manual$ on 
eBay!!  

[Some Tech Links]Links to Technical Sites
[Manufacturers] Manufacturer Addresses and Telephone Numbers 

[TK-860H]Schematic and Software to Program Radio
[Wavetek 3001 PLLs]PA0KEP's Wavetek 3001 PLL Frequency Plan

[CT-Systems 3000B Mods]Wavetek/CT-Systems 3000B Information
[The XYL]Why AA4DF Is Such A Happy Fellow!

Comments? Email AA4DF

http://home.comcast.net/~aa4df02/2/1/2007 9:16:39 AM

http://members.ebay.com/aboutme/aa4df/
http://www.stores.ebay.com/id=6564648
http://home.comcast.net/~aa4df02/downloaded_manuals.htm
http://home.comcast.net/~aa4df02/quick_buy.htm
http://home.comcast.net/~aa4df02/quick_buy.htm
http://home.comcast.net/~aa4df02/download.htm
http://home.comcast.net/~aa4df02/forsale.htm
http://home.comcast.net/~aa4df02/ftp_trades.htm
http://home.comcast.net/~aa4df02/radiootr.htm
http://home.comcast.net/~aa4df02/broadcas.htm
http://home.comcast.net/~aa4df02/manuals.htm
http://home.comcast.net/~aa4df02/pagermnl.htm
http://home.comcast.net/~aa4df02/7000set60v.htm
http://home.comcast.net/~aa4df02/ftp_radio.htm
http://home.comcast.net/~aa4df02/cd_radio.htm
http://home.comcast.net/~aa4df02/ham.htm
http://home.comcast.net/~aa4df02/saleskits.htm
http://home.comcast.net/~aa4df02/techlink.htm
http://home.comcast.net/~aa4df02/mfgrs.htm
http://home.comcast.net/~aa4df02/tk860prg.htm
http://home.comcast.net/~aa4df02/freqplan.htm
http://home.comcast.net/~aa4df02/3000bmods.htm
http://home.comcast.net/~aa4df02/mama.htm
mailto:aa4df@comcast.net


AA4DF’s Catalog 
 
This is only a small part of our inventory. Our complete 
inventory can be seen at www.aa4df.com and is available on 
CD, on DVD, and by FTP. We also have a respectable 
inventory of original manuals available on the site. 
 
Tektronix Service/Operating Manuals: 
 
1440  177  178  1L5  1S2  221   
 
3B3  475  475A  528A  576  5A18N  
 
5A19N 5A20N 5A22N 5A38  5A48  5B12N  
 
5B40  5B42  5CT1N 5L4N 5S14N 647   
 
7104  7503  7603  7613  7623  7623A  
 
7633  7704A 7834  7854  7903  7904   
 
7904A 7A11  7A12  7A13  7A15A 7A16   
 
7A16P 7A18  7A18A 7A19  7A22  7A24   
 
7A26  7A29  7B10  7B15  7B50A 7B51   
 
7B52  7B53A 7B70  7B71  7B80  7B85   
 
7B87  7B90P 7B92A 7CT1N 7D01  7D02   
 
7D10  7D11  7D12  7D13  7D15  7D20   
 
7L13  7M13 7S11  7T11  7T11A A6302  
 

http://www.aa4df.com/
http://home.comcast.net/%7Eaa4df02/originals.htm
http://home.comcast.net/%7Eaa4df02/tek_1440.htm
http://home.comcast.net/%7Eaa4df02/tek_177.htm
http://home.comcast.net/%7Eaa4df02/tek_178.htm
http://home.comcast.net/%7Eaa4df02/1l5.htm
http://home.comcast.net/%7Eaa4df02/1s2.htm
http://home.comcast.net/%7Eaa4df02/221.htm
http://home.comcast.net/%7Eaa4df02/3b3.htm
http://home.comcast.net/%7Eaa4df02/tek475sm.htm
http://home.comcast.net/%7Eaa4df02/tek475a.htm
http://home.comcast.net/%7Eaa4df02/tek528a.htm
http://home.comcast.net/%7Eaa4df02/tek576sm.htm
http://home.comcast.net/%7Eaa4df02/5a18n.htm
http://home.comcast.net/%7Eaa4df02/5a19n.htm
http://home.comcast.net/%7Eaa4df02/5a20n.htm
http://home.comcast.net/%7Eaa4df02/5a22n.htm
http://home.comcast.net/%7Eaa4df02/5a38.htm
http://home.comcast.net/%7Eaa4df02/5a48.htm
http://home.comcast.net/%7Eaa4df02/5b12n.htm
http://home.comcast.net/%7Eaa4df02/5b40.htm
http://home.comcast.net/%7Eaa4df02/5b42.htm
http://home.comcast.net/%7Eaa4df02/5ct1n.htm
http://home.comcast.net/%7Eaa4df02/5L4N_int.htm
http://home.comcast.net/%7Eaa4df02/5s14n.htm
http://home.comcast.net/%7Eaa4df02/647.htm
http://home.comcast.net/%7Eaa4df02/7104.htm
http://home.comcast.net/%7Eaa4df02/7503.htm
http://home.comcast.net/%7Eaa4df02/7603.htm
http://home.comcast.net/%7Eaa4df02/7613.htm
http://home.comcast.net/%7Eaa4df02/7623.htm
http://home.comcast.net/%7Eaa4df02/7623a.htm
http://home.comcast.net/%7Eaa4df02/7633_svc.htm
http://home.comcast.net/%7Eaa4df02/7704a.htm
http://home.comcast.net/%7Eaa4df02/7834_svc.htm
http://home.comcast.net/%7Eaa4df02/7854.htm
http://home.comcast.net/%7Eaa4df02/7903_svc.htm
http://home.comcast.net/%7Eaa4df02/7904_svc.htm
http://home.comcast.net/%7Eaa4df02/7904a.htm
http://home.comcast.net/%7Eaa4df02/7a11.htm
http://home.comcast.net/%7Eaa4df02/7a12.htm
http://home.comcast.net/%7Eaa4df02/7a13.htm
http://home.comcast.net/%7Eaa4df02/7a15a.htm
http://home.comcast.net/%7Eaa4df02/7a16.htm
http://home.comcast.net/%7Eaa4df02/7a16p.htm
http://home.comcast.net/%7Eaa4df02/7a18.htm
http://home.comcast.net/%7Eaa4df02/7a18a
http://home.comcast.net/%7Eaa4df02/7a19.htm
http://home.comcast.net/%7Eaa4df02/7a22.htm
http://home.comcast.net/%7Eaa4df02/7a24.htm
http://home.comcast.net/%7Eaa4df02/7a26.htm
http://home.comcast.net/%7Eaa4df02/7a29.htm
http://home.comcast.net/%7Eaa4df02/7b10.htm
http://home.comcast.net/%7Eaa4df02/7b15.htm
http://home.comcast.net/%7Eaa4df02/7b50a.htm
http://home.comcast.net/%7Eaa4df02/7b51.htm
http://home.comcast.net/%7Eaa4df02/7b52.htm
http://home.comcast.net/%7Eaa4df02/7b53a.htm
http://home.comcast.net/%7Eaa4df02/7b70.htm
http://home.comcast.net/%7Eaa4df02/7b71.htm
http://home.comcast.net/%7Eaa4df02/7b80.htm
http://home.comcast.net/%7Eaa4df02/7b85_svc.htm
http://home.comcast.net/%7Eaa4df02/7b87.htm
http://home.comcast.net/%7Eaa4df02/7b90p.htm
http://home.comcast.net/%7Eaa4df02/7b92a.htm
http://home.comcast.net/%7Eaa4df02/7ct1n.htm
http://home.comcast.net/%7Eaa4df02/7d01.htm
http://home.comcast.net/%7Eaa4df02/7d02.htm
http://home.comcast.net/%7Eaa4df02/7d10.htm
http://home.comcast.net/%7Eaa4df02/7d11.htm
http://home.comcast.net/%7Eaa4df02/7d12.htm
http://home.comcast.net/%7Eaa4df02/7d13.htm
http://home.comcast.net/%7Eaa4df02/7d15.htm
http://home.comcast.net/%7Eaa4df02/7d20.htm
http://home.comcast.net/%7Eaa4df02/7l13_svc.htm
http://home.comcast.net/%7Eaa4df02/7m13.htm
http://home.comcast.net/%7Eaa4df02/7s11.htm
http://home.comcast.net/%7Eaa4df02/7t11.htm
http://home.comcast.net/%7Eaa4df02/7t11a
http://home.comcast.net/%7Eaa4df02/probes47.htm


Tektronix Service/Operating Manuals, Continued: 
 
A6302XL A6303 A6303XL A6312 AF501 AFG5101  
 
AM502 AM503 AM511 AM6565/U  DC501  
 
DC503 DC503A DC504 DC505 DC505A DC508A  
 
DC509 DC510 DD501 DF1  DF2  DM44  
 
DM501 DM501A DM502 DM502A DM5110/511  
 
DM5120/5520  FG501 FG501A FG502 FG503  
 
FG504 MR501 P2220 P5100 P5200 P5205  
 
P6007 P6009 P6011 P6015 P6021 P6022  
 
P6042 P6046 P6053A P6054A P6058 P6061  
 
P6063B P6101A P6105 P6106 P6106A P6107  
 
P6108 P6112 P6120 P6130 P6131 P6133  
 
P6138A P6139A P6156 P6202 P6202A P6243  
 
P6246 P6248 P6407 P6430 P6460 P6462  
 
P6563A P6602 PG501 PG502 PG505 PG506  
 
PG508 PS5010 PS501 PS502 PS503A PS505  
 
R146  RG501 RM529 S1  S3A  S4   
 
S51  S6  SC501 SC502 SC503 SC504  

http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/af501.htm
http://home.comcast.net/%7Eaa4df02/afg5101.htm
http://home.comcast.net/%7Eaa4df02/am502.htm
http://home.comcast.net/%7Eaa4df02/am503.htm
http://home.comcast.net/%7Eaa4df02/AM511.htm
http://home.comcast.net/%7Eaa4df02/AM6565U.htm
http://home.comcast.net/%7Eaa4df02/dc501.htm
http://home.comcast.net/%7Eaa4df02/dc503.htm
http://home.comcast.net/%7Eaa4df02/dc503a.htm
http://home.comcast.net/%7Eaa4df02/dc504svc.htm
http://home.comcast.net/%7Eaa4df02/dc505.htm
http://home.comcast.net/%7Eaa4df02/dc505svc.htm
http://home.comcast.net/%7Eaa4df02/dc508a.htm
http://home.comcast.net/%7Eaa4df02/dc509.htm
http://home.comcast.net/%7Eaa4df02/dc510.htm
http://home.comcast.net/%7Eaa4df02/dd501.htm
http://home.comcast.net/%7Eaa4df02/df1.htm
http://home.comcast.net/%7Eaa4df02/df2.htm
http://home.comcast.net/%7Eaa4df02/dm44.htm
http://home.comcast.net/%7Eaa4df02/dm501_sm.htm
http://home.comcast.net/%7Eaa4df02/dm501a.htm
http://home.comcast.net/%7Eaa4df02/dm502.htm
http://home.comcast.net/%7Eaa4df02/dm502a.htm
http://home.comcast.net/%7Eaa4df02/dm5110_511.htm
http://home.comcast.net/%7Eaa4df02/dm5120_5520.htm
http://home.comcast.net/%7Eaa4df02/fg501.htm
http://home.comcast.net/%7Eaa4df02/fg501a.htm
http://home.comcast.net/%7Eaa4df02/fg502.htm
http://home.comcast.net/%7Eaa4df02/fg503_sm.htm
http://home.comcast.net/%7Eaa4df02/fg504.htm
http://home.comcast.net/%7Eaa4df02/mr501.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/probes47.htm
http://home.comcast.net/%7Eaa4df02/pg501svc.htm
http://home.comcast.net/%7Eaa4df02/pg502.htm
http://home.comcast.net/%7Eaa4df02/pg505svc.htm
http://home.comcast.net/%7Eaa4df02/pg506.htm
http://home.comcast.net/%7Eaa4df02/pg508.htm
http://home.comcast.net/%7Eaa4df02/ps5010.htm
http://home.comcast.net/%7Eaa4df02/ps501svc.htm
http://home.comcast.net/%7Eaa4df02/ps502.htm
http://home.comcast.net/%7Eaa4df02/ps503a.htm
http://home.comcast.net/%7Eaa4df02/ps505.htm
http://home.comcast.net/%7Eaa4df02/r146_svc.htm
http://home.comcast.net/%7Eaa4df02/rg501.htm
http://home.comcast.net/%7Eaa4df02/rm529.htm
http://home.comcast.net/%7Eaa4df02/s1.htm
http://home.comcast.net/%7Eaa4df02/s3a.htm
http://home.comcast.net/%7Eaa4df02/s4.htm
http://home.comcast.net/%7Eaa4df02/s51.htm
http://home.comcast.net/%7Eaa4df02/s6.htm
http://home.comcast.net/%7Eaa4df02/sc501.htm
http://home.comcast.net/%7Eaa4df02/sc502.htm
http://home.comcast.net/%7Eaa4df02/sc503.htm
http://home.comcast.net/%7Eaa4df02/sc504.htm


Tektronix Service/Operating Manuals, Continued: 
 
SG502 SG503 SW503 T921  T922  T922R  
 
TDS3000 TG501 TG501A TM5006 TM501 TM503  
 
TM504 TM506 TM515 TR502 TR503 TU-7   
 
TYPE Q  
 
TekScope Issues: 
 
Apr  ’69 Feb ’70 Mar ’71 Nov ’71 Jan ’72 Mar ’72  
 
Jul ‘72 Sep ’72 Nov ’72 Jan ’73 Mar ’73 May ’73
 
Sep ‘73 Nov ’73 Jan ’74 Mar ’74 ’77 V9 N1
 
Tektronix Manual Sets (Libraries): 
 
16 Volume 7000 Series ‘Scope Frames Service Manual Set
 
60 Volumes 7000 Series Plugin Manual Set
 
65 Volume 7000 Series Plugins Manual Set
 
79 Volume 7000 Series Operating Manual Set
 
26 Volume 5000 Series Service / Operating Manual Set
 
Miscellaneous: 
 
7854 App Notes & Related Documentation 2 CD Set
 
7854 Programming Applications Manual

http://home.comcast.net/%7Eaa4df02/sg502.htm
http://home.comcast.net/%7Eaa4df02/sg503.htm
http://home.comcast.net/%7Eaa4df02/sw503.htm
http://home.comcast.net/%7Eaa4df02/t921_922_r.htm
http://home.comcast.net/%7Eaa4df02/t921_922_r.htm
http://home.comcast.net/%7Eaa4df02/t921_922_r.htm
http://home.comcast.net/%7Eaa4df02/tds3000.htm
http://home.comcast.net/%7Eaa4df02/tg501.htm
http://home.comcast.net/%7Eaa4df02/tg501a.htm
http://home.comcast.net/%7Eaa4df02/tm5006.htm
http://home.comcast.net/%7Eaa4df02/tm501.htm
http://home.comcast.net/%7Eaa4df02/tm503_sm.htm
http://home.comcast.net/%7Eaa4df02/tm504_sm.htm
http://home.comcast.net/%7Eaa4df02/tm506.htm
http://home.comcast.net/%7Eaa4df02/tm515.htm
http://home.comcast.net/%7Eaa4df02/tr502.htm
http://home.comcast.net/%7Eaa4df02/tr503.htm
http://home.comcast.net/%7Eaa4df02/tu7.htm
http://home.comcast.net/%7Eaa4df02/type_q.htm
http://home.comcast.net/%7Eaa4df02/ts6904.htm
http://home.comcast.net/%7Eaa4df02/ts7002.htm
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AA4DF’s Service/Operating Manuals & Other Listings: 
 
Original Paper Documentation Listings
 
Hewlett-Packard/Agilent Listings
 
Consumer Electronics Manual Listings
 
Other (Fluke, Wavetek, etceteras) Listings
 
Discrete Ham Radio CD Manual Listings
 
Discrete Ham Radio FTP Manual Listings
 
Ham Radio Manual Set (Library) Listings
 
Broadcast & Studio Manual Listings
 
We strive to produce the highest quality manuals we can. 
However, anyone can make a mistake. We welcome 
constructive criticism, and ask you to please bring any errors 
to our attention, whether the material is paid for or is free.  
 
Thank you! 
 
-Dave Miller, AA4DF 
 Mrs. Hilda Diaz-Miller 
 Ms. Jill Bryant 
 Ms. Dallas Eberhard 
 
http://www.aa4df.com
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