THE FATAL CURRENT

Strange as it may seem, most fatal elec-
tric shocks happen to people who should
know better. Here are some electro-medical
facts that should make you think twice
befare taking that last chance.

I1¥'s The Current That Kills

Offhand i+ would seem that a shock of
10,000 volts would be more deadly than 100
volts. But this is not so! Individuals have
been electrocuted by appliances usirg ordi-
nary house currents of 110 volts and by
electrical apparatus in industry using as
little as 42 volts direct current. The real
measure af shock's intensity lies in the
amaunt of current (amperes) forced
through the body, and not the voltage. Any
electrical Jevice used on a house wiiing
circuit can, under certain conditions, trans-
mit a fatal enrrent.

While any amourt of current over 10
milliamps (0.01 amp) is capable of pro-
ducing painful to severe shock, currents be-
tween 100 and 200mA (0.1 1o 02 amp)
are lethal.

Currents above 206 milliamps (0.2 amp).
while producing severe burns and uncon-
sciousness, do not usually cause death if
the victim is given immediate attention.
Resuscitation, consisting of artificial res-
piration, will usually revive the victim.

From a practical viewpoint, a‘ter a person

is knockec out by an electrica’ shock it i~

inpossible to tell how much current passed
through the vital organs of his body. Arti-
fictal respiration must be applied immedi-
ately if hreathing has stopped.

The Physiological Effects of Electric Shock

Chart 1 shows the physiological effect of
various current densities. Note that voltage
is not a consideration. Although 1t takes a
voltage to make the current flow, the
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amount of shock-current will vary, depend-
ing on the body resistance hetween the
points of contact.

As shown in the chart, shock is relatively
more severe as the current rises. .\t values
as low as 20 milliamps, breathing becomes
labored, finally ceasing completely even at
values below 75 milliamps.

As the current approaches 100 milliamps,
ventricular fibrillation of the heart occurs—
an uncoordinated twitching of the walls of
the heart's ventricles.

Above 200 milliamps, the muscular con-
tractions are so severe that the heart is
forcibly ciamped during the shock This
clamping protects the heart from going into
ventricular fibrillation, and the victim's
chances for survival are good.

Danger — lLow Voltage!

It is common knowledge that victims of
high-voltage shock usually respond to arti-
ficial respiration more readily than the vic-
tims of low-voltage shock. The reason may
be the merciful clamping of the heart, owing
10 the high current densities associated with
high voltages. However, lest these details
e misinterpreted the only reasonable con-
clusion that can be drawn is that 75 volts
are just 2s lethal as 750 volts.

The acmal resstance of the body varies
depending upon the points of contact and
the skin condition (moist or dry). Between
the ears, for example, the internal resistance
(less than skin resisiance) is only 100 ohms,
while from hand to foot it is closer to 500
ohms. The skin resistance may vary from
1000 ohims for wet skin to over 500,000
ohms for dry skin.

When working around electrical equip-

ment, move slowly. Make sure your feet
are firmly placed for good balance. Don’t
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lunge after falling tools. Kill all power,
and ground all high-voltage points before
touching wiring. Make sure that power can-
not be accidentally restored. Do not work
on underground equipment.

Don’t examine live equipment when men-
tally or physically fatigued. Keep one hand
in pocket while investigating live electrical
equipment.

Above all, do not touch electrical equip-
ment while standing on metal floors, damp
concrete or other well grounded surfaces.
Do not handle electrical equipment while
wearing damp clothing (particularly wet
shoes) or while skin surfaces are damp.

Do not work alone! Remember the more
you know about electrical equipment, the

Some readers have indicated an interest
in articles written by Tektronix personnel.
For these readers’ information, we list here
the title of the article, the author, the
author’s title, the publication in which the
article appeared and the date of the issue.
We include also, a thumb-nail sketch of
the article’s content.

Reprints of these articles are available
through your local Tektronix Field Of-
fice, Field Engineer, Field Representative
or Distributor.

They are offered on a first-come, first-
serve basis. \When quantities are exhausted
they will not be reordered. Another possi-
ble source for the articles is the back-
issue file (in a public or company library)
of the magazine in which the article orig-
inally appeared.

“Straight Scoop on Sampling Scopes”,
Cliff Moulton, Project Engineer (former
employee). MICROWAVES, February,
1963. An early explanation of the sampling
oscilloscope. What is is, how it works,
how the various circuits differ from the
conventional oscilloscope.

“Pulse Reflections Pin Down Discontinu-
ities”, Gordon Long, Design Engineer.
ELECTRONIC DESIGN, May 10, 1963.
Using a sampling oscilloscope to obtain
high resolution measurements when using a
pulse-reflection technique to test transmis-
sion lines.

“The Cathode Ray Oscillogcope”, Will
Marsh, Staff Engincer. MACHINE DE-
SIGN, June 6, 1963. Using an oscilloscope
to obtain precise (and sometimes otherwise
unobtainable) information in the field of
mechanical design.

more heedless you're apt to become. Don't
take unnecessary risks.

What To Do For Victims—

Cut voltage and/or remove victim from
contact as quickly as possible—but without
endangering your own safety. Use a length
of dry wood, rope, blanket, etc,, to pry or
pull the victim loose. Don’t waste valuable
time looking for the power switch. The re-
sistance of the victim’s contact decreases
with time. The fatal 100 to 200-milliampere
level may be reached if action is delayed.

If the victim is unconscious and has

stopped breathing, start artificial respira-
tion at once. Do not stop resuscitation until

THE READERS’ CORNER

“Storage to Picoseconds—a Survey of the
Art”, C. N. Winningstad, Manager, Dis-
play Devices Development. ELECTRONIC
INDUSTRIES, June, 1963. A comparison
of the sampling oscilloscope with the con-
ventional oscilloscope in a series of topics
including risetime, sensitivity, display modes,
system interaction and interference, and
continuing accent on tubes,

“Understanding Operational Amplifiers”,
Geoffery Gass, Staff Engineer. ELFEC-
TRONIC INDUSTRIES, February, 1964.
An explanation of operational amplifiers
and how they work.

“The Sophisticated Oscilloscope”, John
Kobbe, Manager, Advanced Circuitry De-
partment. INDUSTRIAL RESEARCH,
March, 1964. A discussion of present-day
oscilloscopes and the techniques employed to
record oscilloscope data.

“How To Get More Out of Your Spec-
trum Analyzer”, A. Frisch and M. Engel-
son, Project Managers, MICROW AVES,
May, 1963. Describes five useful micro-
wave measurements that can be performed
with a spectrum analyzer.

“Measuring the Cost of Programmed In-
struction”, Fred Davey and Jerry Foster,
Programmed Instruction Group. ADMIN-
ISTRATIVE MANAGEMENT, Septem-
ber, 1964. Some guide lines for companies
considering the feasibility of writing their
own programs.

"How To Measure High-Current Recov-
ery Times in Signal Diodes”, C. C. Edgar,

Design Engineer. EEE (Electrical Equip-

ment Engineer), October, 1964. A technique
for pulsing a diode on and off with cur-

medical authority promounces the victim be-
yond help. Tt may take as long as eight
hours to revive the patient. There may be
no pulse and a condition similar to rigor
mortis may be present:; however these are
the manifestations of shock and are not an
indication the victim has succumbed.

—Printed through the
courtesy of
Fluid Controls Co. Inc.,
Cliffside, New Jersey,
University of California
Information Exchange
Bulletin and Safer
Oregon.

rent of 1 amp or higher and observing the
current through the diode for the recovery
time,

“Nanosecond Measurements with a Sam-
pling Oscilloscope”, H. Allen Zimmerman,
Project Engineer. ELECTRO-TECHNOL-
OGY, January, 1965. A description of the
sampling process and a discussion of the
usefulness and versatility of a sampling
oscilloscope.

“Oscilloscope  Plug-Tn  Spectrum Ana-
lyzers”, Weis, Engelson, and Frisch, Proj-
ect Engineers. MICROWA¥YE JOURNAL,
March, 1965. Discusses the advantage of a
plug-in spectrum analyzer as compared to
a conventional spectrum analyzer.

“Design of Transistorized DC Ampli-
fiers with Reduced Thermal Drift”, Jerry
Foster, Programmed Instruction Group.
ELECTRONICS AND COMMUNICA-
TIONS (Canada), March, 1965. A dis-
cussion of one of the prime considerations
during the design stage of semiconductor/dc
amplifier circuits — thermal compensation.

“Using a Transistor-Curve Tracer”, Ralph
Show, Instrument Engineering. ELEC-
TRONICS WORLD, September, 1965. An
explanation of the operation principles of
the transistor-curve tracer. The method of
interpreting curves to obtain parameters is
also covered.

“The Sampling Oscillosenpe”, compiled
from information supplied by Tektronix,
Inc. EDN (Electrical Design News) Test
Instrument Reference issue, 1965. How a
sampling system works. Hew it buys sen-
sitivity at the price of time. Some applica-
tion techniques.
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TYPE 1A1 WIDE-BAND DUAL-TRACE
UNITS — OSCILLATIONS IN THE
“ADD” MODE

Sometimes at turn on, an oscilloscope
with a Type 1A1 Unit plugged into the
vertical amplifier compartment will display
a 10 MHz oscillation on the crt. See Fig-
ure 1.

This only occurs when the oscilloscope
is turned on with the MODI control in
the ADD position. The phenomena is nor-
mal and occurs because: with the MODE
control in the ADD position, both halves
of the channel-switching multivibrator
(Q305 and Q315) are normally biased on.
However, during the oscilloscope turn-on
cycle, when the power relay (K601) pulls
in, the resulting power-supply transients
may turn off one side of the multivibrator
and it will go into oscillation.

Switching the MODE switch out of ADD
kills the oscillation and it will not come
back unless you repeat the oscilloscope

turn-on cycle with the Type 1A1 in the
ADD mode.

Figure 1. Typical oscillation waveform, caused
by conditions described in text, displayed
on a Type 547 Oscilloscope. Sweep rate
0.1 us/ecm. Waveform will be different on
Type 545 (A), (B) Oscilloscopes but fun-
damental frequency wilt still be about 10
MHz.

TYPE RM529 WAVEFORM MONITOR
—TERMINOLOGY

Early Type RM529 Waveform Monitors,
sn's 101-399, use the terms ODD and
EVEN to designate the two positions of
the FIELD SHIFT switch. Subsequent
to the introduction of the Type RMS529,
the Federal Communmications Commission

(FCC) chose to designate these fields as
Ficld One and Field Two. This new sys-
tem of designating the fields may be re-
lated to the ODD and EVEN terminology
as follows: Ficld Two corresponds to the
ODD position and Field One corresponds
to the EVEN position of the FIELD
SHIFT switch on the early Type RMS3529
instrusents.

Beginning with serial number 400 in the
Type RM529 we changed the front panel
terminology. The designation for the
FIELD SHIFT switch became FIELD and
the two positions of this switch were re-
labeled to conform to the FCC's designa-
tion for fields of ONE and TWO.

———A
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¥Start of Field 1

.

Figure 2. Waveform display showing that
Field One is preceded by a full line of
video (A) and Field Two by a % line of
video (B). (C) and (D) indicate the
equalizer pulses in the vertical blanking
interval that determine correct instrument
triggering.

Notice in the display shown in Figure
2, that Field One is preceded by a full line
of video and Field Two by 15 line of video.
(A and BB in photo).

The Type RM329 actually uses the posi-
tion of the first sync pulse after the last
equalizer in the vertical blanking interval
to determine correct instrument triggering.
(See C and D in photo). The FIELD
SHIFT (FIELD) switch selects and indi-
cates the field which will initiate the sweep
in a!l modes of aperation. Hence, with the
switch set to ONE, the vertical sync group
seen at mid screen is the start of Ficld
Two. Note the ¥ line of video that pre-
cedes this group.

TYPE 544, TYPE 546 AND TYPE 547
OSCILLOSCOPES — USING THE AM-
PLITUDE CALIBRATOR WITH A
TYPE 1S1 SAMPLING PLUG-IN UNIT

Amplitude Calibrator circuits in  Tek-
tronix instruments prior to the Type 544,
Type 546 and Type 547 Oscilloscopes, were
not intended to be loaded with anything
less than 1 megohm. Consequently no ef-
fort was made to design the calibrator
circuits to have a constant impedance. For
the Type 34, Type 546 and Type 547
Oscilloscopes, however, we designed an
Amplitude Calibrator circuit that, within
the 0.2 millivolt to 0.2 volt range, delivers
voltages having a constant 50 ohm source
impedance. The development of the Type
1S1 Sampling Plug-In Unit which has a
50 ohm input impedance made such a cali-
brator desirable.

Here is a word of explanation for those
using a Type 1S1 in a Type 54, Type 546
or Type 547 Oscilloscope and looking at the
calibrator with the AMPLITUDE CALI-
BRATOR control set to one of the 0.2
millivolt to 0.2 volt (502 constant source
impedance) positions.

If you are checking the gain of the Type
1S1 (remember, it has a 508 input im-
pedance) you will find that the gain of the
Type 1S1 appears to be 50% low. This
is normal—the calibrator voltage indicated
by the AMPLITUDE CALIBRATOR
control will be twice the voltage available
at the imput of the Type 1S1. In other
words, given a voltage with a 50 source
impedance and a 5092 load, the voltage
across the load will be one-half the volt-
age of the generator.

One can look at it as shown in Figure
3, with the Amplitude Calibrator acting as

5= 50n

2E
2.*50a
(1st)

Figure 3. Simplified equivaient circvit rep-
resenting the Amplitude Calibrator of a Type
544, Type 546, or Type 547 Oscilloscope
and a Type 1S1 Sampling Unit,



the generator with a source impedance of
5092 and the Type 1S1 with an input im-
pedance of 509 acting as the load. If the
Amplitude Calibrator open circuit voltage
is 2E, then the voltage across the load will
be E. So, if the Amplitude Calibrator is
set for 0.2 volts one should read 100 milli-
volts on the Type 1SI.

We might mention here that when using
the Amplitude Calibrator of a Type 544,
Type 546 or Type 547 Oscilloscope in con-
junction with a plug-in unit or other device
having a high input impedance, the volt-
age delivered at the input of the plug-in
or device will agree with the value indi-
cated by the AMPLITUDE CALIBRA-
TOR control setting.

TYPE 125 POWER SUPPLY—EXCESSIVE RIPPLE IN +135V SUPPLY
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Figure 4, Before ond After schemotics showing instollotion of 0,1 discop in the 4135V supply

of the Type 125,

In some Type 125 Power Supplies, rip-
ple on the 4135V supply may exceed
specifications (3mV max). This is gen-
erally due to stray pick-up at the grid of
V667A, one half of a Type 6BASA tube
that forms half a comparator circuit (V6278
and its circuitry form the other half). The
solution to the problem is the addition of
an 0.1 mFd, 200 V discap (Tektronix part

TYPE 1A2 DUAL-TRACE PLUG-IN
UNIT—-NEW SHAFT COUPLER IM-
PROVES VARIABLE VOLTS/CM PO-
TENTIOMETER RELIABILITY

If you should have occasion to replace
the Variable Volts/CM potentiometer in
yvour Type 1A2 Dual-Trace Plug-In Unit,
we suggest you also replace the control
shaft and coupler. \We now have a new
style flexible shaft-coupler that secures with
set screws and a new control rod to connect
the potentiometer with the front panel con-
trol. Tektronix part numbers for the new
parts are:

376-0054-00
384-0276-00

Coupler
Control Red

The nylon pot-coupler formerly used re-
quires a hard push to force the coupler
sleeve onto the potentiometer shaft. The
exercise of too much force here can cause
damage to the potentiometer. The new
type coupler and control shaft eliminate
this  hazard,

This information applies to Type 1A2
instruments with serial numbers below 1160.

number 283-0057-00) from the grid, pin 2,
of V667A to the ground lug of the V667
tube socket. See Figure 4.

Designate the new capacitor C619 and
add it to the parts list and schematic in
your Type 125 Instruction Manual.

This modification is applicable to Type
125 Power Supplies, serial numbers 101-
2169.

TYPE 2B67 TIME-BASE UNIT — STA-
BILITY ADJUSTMENT RANGE
MADE LESS CRITICAL

In the early 2B67 Time-Base Units (be-
low sn 10630), it was sometimes hard to
find a compromise Stability Adjustment
setting for both the NORMAL and SIN-
GLE SWEEP operating modes. Changing
resistor R126 from 220k to a 680k, 14 \V,
10% resistor (Tektronix part number 302-
0684-00) usually solves the problem. The
original value of the resistor was chosen
to compensate for the “spec” leakage in
the transistor 124, but few if any of the
transistors ever develop this much leakage,
resulting in overcompensation.

R126 is located in the front notches of
the pair of ceramic strips that bracket the
sweep-length potentiometer R176. After
converting R126 to the new (680 k) value,
be sure to note the new value in the sche-
matic and parts list of your Type 2B67
Instruction Manual,

All Type 2B67 Time-Base Units, sn’s
10630 and up have the modification in-
stalled at the factory.

TEST SET UP CHARTS

We would like to bring our readers up
to date on the Test Set Up Charts now
available.

As you may recall, the charts offer a
ready means of recording instrument con-
trol settings for any given test or produc-
tion set-up. For the laboratory this means
that in so far as the os¢illoscope is con-
cerned, one need no longer rely on memory
if the need to repeat the test should occur
at a later date. Once the experiment or test
has been performed, the oscilloscope con-
trol settings can be recorded on the test
set up chart, a facsimile of the waveform
resulting from the test drawn on the chart
graticule (or a photograph of the wave-
form attached to the chart) and pertinent
data recorded on the chart.

For production testing, an engineer gen-
erally devises the test procedure required
to attain the desired result He then desig-
nates the control settings on the chart and
draws a picture of the display on the chart
graticule, outlining the limits for accept-
ance or rejection. The production-test facil-
ity takes over at this poirt and performs
the test with speed and accuracy. Often
a non-technical person can handle this phase
and release a highly trained person for
more important work.

We know of several instances where girls
from the production test line who had
little or no experience with an oscilloscope,
set up the oscilloscope and successfully
performed the test required. These girls
were able to do this using a previously
prepared Test Set Up Chart and they re-
quired only a minimum of additional in-
struction.

Listed below are the oscilloscopes for
which we now have Test Set Up Charts:

TEKTRONIX PART

OSCILLOSCOPE NUMBER
Type 262 070-0491-00
Type 422 070-0513-00
Type 453 070-0529-00
Type 502 070-0482-00
Type 502A 070-0488-00
Type 503 070-0483-00
Type 531 070-0492-00
Type 532 070-0493-00
Type 541 070-0494-00
Type 545A/CA 070-0481-00
Type 545A/R 070-0485-00
Type 545A/Z 070-0486-00
Type 547/1A1 070-0479-00
Type 561A/2A60/

2B67 070-0540-00
Type 567 070-0487-00
Type 567/262 070-0490-00
Type 570 070-0484-00
Type 575 070-0480-00
Type 575 070-0489.00
(MOD122C)

Order through your local Tektronix Field
Office, Field Engineer, Field Representa-



tive or Distributor, The Test Set Up

Charts come in pads of 100. Price per pad
is $1.50.

TYPE 545B AND TYPE RMS545B OS-
CILLOSCOPES — TIMING ERROR AT
SLOW SWEEP RATES

In some Type 545B and Type RMS545B
instruments, a timing error may occur in
the Time Base B Generator. The error,
when it occurs, affects only the slow sweep
rates. It is caused by shield-to-cathode
current leakage in V252, the dual-triode
12AL1.5 tube that serves as the disconnect
diodes in the Time Base B Generator.

To cure the problem, disconnect, at
ground, the #22 bare wire strap that runs
from pin 6 of V252 to ground and recon-
nect it to pin 7 of V252

This information applies to Type 5451
instruments with serial numbers below 2021
and to Type RMS545B instruments with
serial numbers below 410.

TYPE 525 WAVEFORM MONITOR —
PROTECTION FOR THE HIGH
VOLTAGE TRANSFORMER

High line voltage or excessive line tran-
sients can cause failure of the High Volt-
age Transformer (T940) in the Type 525
Waveform Monitor. As protection against
this hazard, we suggest the installation of

a 3909, 2W, 10% resistor (Tektronix
part mumber 306-0391-00). Install the re-
sistor between the primary center tap of
T940 and the —unregulated dc (360 V)
supply.

This information applies to Type 525
instruments, all serial numbers.

TYPE RMS3561A OSCILLOSCOPE —
HIGH VOLTAGE RIPPLE IN THE
+125V SUPPLY

Should you be troubled with high volt-
age ripple in the 4125V supply of a Type
RM561A Oscilloscope, check C642 (A, B),
a 160 uFd x 10 uFd, EMC capacitor in the
power supply of the Type RMS561A. Be
sure that the twist tabs on this capacitor
have a good low-resistance contact with the
capacitor flange—and that they are secure-
Iy soldered to the flange.

Failure of these twist tabs to make a good
low-resistance contact with the flange may
cause the Type RMS561A to develop ex-
cessive high-frequency (HV oscillator) rip-
ple in the 4125V supply. Amplitude of
the ripple may measure up to 20 or 30 milli-
volts as against one or two millivolts nor-
mally. Actual ripple values and the ef-
fects on the display will vary considerably
among instruments, with time and various
plug-in type.

Becanse of a temporary change in assem-
bly procedure, Type RM561A Oscilloscopes

within the serial number range of 7800-
8020 are more prone to the problem de-
scribed here than other Type RMS561A in-
struments,

TYPE 567 AND TYPE RMS567 DIGIT-
AL READOUT OSCILLOSCOPES—IN-
STALLATION OF IMPROVED CALI-
BRATOR MOD KIT

The calibration procedure for the Im-
proved Calibrator Modification Kit (Tek-
tronix part number 040-0380-00. See Serv-
ice Scope #32, June, 1965) calls out a
procedure to check the ground side of the
square wave. This should be within 0.001 V
of groond. Measuring this with a Fluke
voltmeter you will find this tolerance can-
not be met. The reading will typically be
50-100 mV or higher. The cause appears to
be a pulse that is coupled through, even with
Q925 removed, which affects the reading
of the Fluke voltmeter.

Measuring the base line with a Type W
High-Gain Differential Comparator Unit
you will find the base line within 0.5mV
with a pulse riding on it of some 4.5V am-
plitude and a microsecond or so wide at the
50% point. You will need to either make
this measurement with the Type W Unit
or to remove Q914 as well as Q925. This
eliminates the pulse and allows the Fluke
voltmeter to give an accurate reading.

NEW FIELD MODIFICATION KITS

TYPE 67, TYPE 2B67, TYPE 3Bl,
TYPE 3B3 AND TYPE 3B4 TIME
BASE UNITS — SAWTOOTH DRIVE
FOR TYPE 3L10 SPECTRUM ANA-
LYZERS

This modification provides a sawtooth
signal at pin 18 of the interconnecting
plug of the above time-base units. This
sawtooth signal is required by the Type
3L10 Spectrum Analyzer Plug-In Units to
drive the analyzer's Swept Oscillator.

The sawtooth signal is a standardized
current ramp of 66 pA/cm (nominal) fed
from the sawtooth cathode follower of the
time-base unit via a standardizing resistor
to pin 18 of the time base interconnecting
plug.

The current signal will drive a low-
impedance circuit, such as the minus input
of an operational amplifier or the emitter
of a transistor, with a positive-going linear
ramp of current. It will not drive two cir-
cuits (e.g. 3L10 and sawtooth out) at the
same time, nor will it successfully serve
as a “voltage” signal source—especially at
faster sweep rates. The high source im-
pedances of this signal prevent excessive
cross-talk of the sweep signal into wvertical
plug-ins in which pin 18 of the intercon-
necting plug is open.

The sawtooth is provided by adding the
standardizing resistor to the ceramic strips
above the time base Sawtooth Cathode Fol-
lower. The standardizing resistor is con-
nected between the cathode of the Sawtooth
Cathode Follower and a length of coaxial
cable. The other end of the coaxial cable
is connected to pins 18 and 19 of the time-
base interconnecting plug.

This modification is applicable to the
following time base units:

Type SN

67 101-5000
2B67 5001-15179
3B1 101-4039
3B3 100-4269
3B4 100-739

Order through your local Tektronix
Field Office, Field Engineer, Field Rep-
resentative or Distributor. Specify Tek-
tronix Part Number 040-0413-00. Price:
$3.60

CRADLE MOUNT — FOR LISTED OS-
CILLOSCOPES

This modification kit supplies a cradle-
mount assembly that allows the instru-
ments listed below to be rackmounted in

a standard 19-inch relay rack. A vertical
front panel space of 1714 inches is required.

The modification kit is applicable to the
following Tektronix Oscilloscopes: Type
524AD, 531, 532, 535, 541, 545 and 570;
serial numbers 5001 and up. Also, to Type
531A, 533, 533A, 535A, 536, 541A, 543,
543A, 543B, 544, 545A, 545B, 546, 547,
575, 581, 581A, 585, 585A and 661, all
serial numbers,

Order through your local Tektronix
Field Office, Field Engineer, Field Rep-
resentative or Distributor. Specify Tek-
tronix Part Number 040-0281-00. Price:
$45.00

TYPE 180 TIME-MARK GENERATOR
SILICON RECTIFIER

This modification kit replaces the sele-
nium rectifier SR401 in the Type 180 with
a silicon rectifier. Silicon rectifiers offer
more reliability and longer life.

The modification kit also adds a series
resistor to compensate for the lower volt-
age loss through the new silicon rectifier.

Order through your local Tektronix
Field Office, Field Engineer, Field Rep-
resentative or Distributor. Specify Tek-
tronix Part Number 040-0213-00. Price:
$9.95



DC FAN MOTOR — FOR LISTED
OSCILLOSCOPES

This modification installs a DC fan
motor assembly, a transformer and rectifi-
er assembly, and a neon bulb assembly to
allow the oscilloscope to operate on a
50-400 cycle power line supply. It is ap-
plicable to the following instruments:

TYPE PART NUMBER
531A 22074-uvp
RM31A 1508-up
533A 3001-vp
RM33A 1001-vp
535A 24350-up
RM35A 1851-vp
541A 21455-up
RM41A 1190-up
543A 3001-uvp
RM43A 1001-uvp
545A 27703-up
RM45A 1893-up

It is also applicable to instruments which
have the DC Relay Field Modification Kit

(Tektronix Part Number 040-258) in-
stalled.
Order through your local Tektronix

Field Office, Field Engineer, Field Rep-
resentative or Distributor. Specify Tek-
tronix Part Number 040-0233-00. Price:
$44.95

TYPE 1A1 DUAL-TRACE PLUG-IN
UNIT — ETCHED CIRCUIT CARDS
IMPROVEMENT

This modification involves the Etched
Circuit cards (Channel 1 Input Amplifier,
Channel 2 Input Amplifier and the Qutput
Amplifier) and the 14 wires that connect
these boards with other parts of the Type
1AL

Original equipment employed a jack-type
connector on the etched circuit board and a
pin-type connector on the associated inter-
connecting wire. This modification reverses
the procedure. It installs interconnecting
wires employing an improved jack-type
connector on the etched-circuit-board end of
the wire and installs pin-type connectors at
the associated locations on the etched cir-
cuit board. Four of these locations use 45°-
angle pin-type connectors. This is to pre-
vent the bending or breaking of the con-
nector in the event the etched circuit board
is removed without disconnecting these con-
nectors, The other ten locations use a
straight pin-type connector.

The improved jack-type connectors re-
duce the failures caused by faulty contact
in the old connectors. The new connectors
also realize a reduction in noise caused
by intermittent contact between pin and
jack in the old connector.

This modification is applicable to Type
1A1 instruments with serial numbers 101
through 3179 that have the following etched
circuit cards installed:

Channel 1 Input Amplifier — Models
1 &2

Channel 2 Input Amplifier — Models
1&2

Output Amplifier — Models 1 through 7.

Order through your local Tektronix
Field Office, Field Engineer, Field Rep-
resentative or Distributor. Specify Tek-
tronix part number 040-0402-00. Price:
$1.10

TYPE 531, TYPE 535, TYPE 541, TYPE
545 OSCILLOSCOPES — CHOPPING-
TRANSIENT BLANKING

This modification provides a means of
eliminating switching transients from the
crt display by applying a blanking voltage
to the crt cathode. Switching transients
occur when a multiple-trace plug-in unit is
operated in the chopped mode. The blank-
ing voltage is applied by means of a crt
CATHODE SELECTOR switch installed
on the rear panel of the oscilloscope.

A 6DJ8 tube replaces the 6AU6 tube in
the V78 position of the multi-trace unit’s
Sync-Amplifier circuit. One half of the
new tube is used as the Sync Amplifier;
the other half is used to generate the hlank-
ing pulse.

Installation of the modification involves
replacing the old 7-pin socket for V78 with
a 9-pin socket to accommodate the new
6DJ8 tube. Also, the addition of a crt
CATHODE-SELECTOR switch to rear
panel of the oscilloscope plus other minor
circuit changes. The instructions divide the
modification into several parts to facilitate
the installation in the specific instrument at
hand.

This modifiction is applicable to the
Type 531, 535, 541 and 545 Oscilloscopes
with serial numbers 101 through 19999 and
Type RM31, RM35, RM41l, and RM45
Oscilloscopes  with  serial numbers 101
through 999.

Order through your local Tektronix Field
Office, Field Engineer, Representative or
Distributor. Specify Tektronix Part Num-
ber 040-0403-00. Price: $11.35

TYPE 180A TIME-MARK GENERA-
TOR — SILICON RECTIFIERS

This modification kit replaces the sele-
nium rectifiers in the Type 180A Time-
mark generator with silicon rectifiers which
offer more reliability and longer life. Tt is
applicable to Type 180A instruments, sn’s
5001-6385 with the exception of sn’s 6380
and 6381. These two instruments were modi-
fied at the factory.

Order through your local Tektronix Field
Office, Field Engineer, Field Representa-
tive or Distributor. Specify Tektronix part
number 040-0214-00. Price: $14.40.

TYPE 531, TYPE 535, TYPE 541 AND
TYPE 545 OSCILLOSCOPES — TRIG-
GER TMPROVEMENTS

This modification install the PRESET
STABILITY and fully automatic TRIG-
GER MODE capabilities in the following
oscilloscopes :

Type SN
531 608-6019
535 1075-6044
541 101-5414
545 101-5945

Setting the STABILITY control to the
PRESET position establishes an optimum
setting for correct triggering in most appli-
cations. Normally the control will require
no further adjustment.

In the Improved AC AUTO Trigger
Mode, the STABILITY and TRIGGER-
ING LEVEL controls do not function and
triggering becomes fully automatic.

Order through your local Tektronix Field
Office, Field Engineer, Field Representa-
tive or Distributor. Specify Tektronix Part
Number 040-0152-00. Price: $8.90

TYPE 515, TYPE 5154, AND TYPE
RM15 OSCILLOSCOPE — SILICON
RECTIFIERS

This modification replace: the selenium
rectifiers in the Type 515, Type 515A and
Type RM15 Oscilloscopes with silicon recti-
fiers. The new rectifiers offer better re-
liability and longer life.

The installation consists of removing the
original selenium rectifiers and installing
a new silicon-rectifier bracket assembly
and three additional resistors. The three
resistors compensate for the lower voltage
loss occasioned by the new rectifiers.

Order through your local Tektronix Field
Office, Field Engineer, Representative, or

Distributor. Specify for:

Tektronix
Type  Serial Number Part Number Price
RM15 101-1000 040-0205-00 $15.60
515 1001-4029 040-0205-00 15.60
515A 101- 755 040-0208-00 15.60

TYPE 315D OSCILLOSCOPES — SILI-
CON RECTIFIERS

This modification kit replaces the sele-
nium rectifiers in the Type 315D Oscillo-
scope with silicon rectifiers’ which offer
more reliability and longer life. It is ap-
plicable to Type 315D Oscilloscopes, all
serial numbers.

Order through your local Tektronix Field
Office, Field Engineer, Field Representa-
tive or Distributor. Specify Tektronix part
number 040-0220-00. Price $24.70.



USED INSTRUMENTS FOR SALE

1—Type 317 Oscilloscope. Contact Dr. Stewart
Jackson, Solidstate Controls, 8580 North High
Street, Worthington, Ohio 43085. Telephone:
614—885-4046.

1—Type 511 Oscilloscope, sn 425, in working
condition, Price: $150.00, Contact Martin Avi-
ation, Inc., P. O. Box 986, Santa Ana, Cali-
fornia, Attn: Larry Martin.

1—Type 503 Oscilloscope in excellent condi-
tion. Contact Ed Ule, 4736 Zenith Avenue
South, Minneapolis, Minnesota 55410.

1—Type 561A Oscilloscope, sn 5214, Contact
Mr. Bill Rennie, Testing Machines, Inc., 72
Jericho Turnpike, Mineola, New York. Tele-
phone 516-PI 7-7466.

1—Type 561A Oscilloscope, 1—Type 3A72 Dual-
Trace Plug-In Unit, 1—Type 2B67 Time Base
Plug-In Unit, 2—Probes. All equipment less
than one year old. Price: $800.00. Contact
Normal Hall, U.S. Plywood, 2nd and Garfield,
Eugene, Oregon.

1—Type N Plug-In Unit, sn 1275. Contact Rus-
sel Fisher, Research Laboratories Division, Gen-
eral Motors Technical Center, 12 Mile and
Mound Road, Warren, Michigan 48090. Tele-
phone: 213-JE 9-5000, ext. 2563.

1—Type 581 Oscilloscope, sn 1319; 1—Type 86
Plug-In Unit, sn 185. Instruments purchased
in May, 1963. They have had very little use
and are complete with manuals and all acces-
sories. Contact Mr. Al Bailey, International
Data Systems, Inc., P. O. Box 20215, Dallas,
Texas 75220. Telephone: 214-FL 7-6271.

1—Type RMB35A, sn 001537. Price: $1000.00.
1—Type RMS565, sn 000184 with 2—Type 2A63
Plug-In  Units, sn’s 1396 and 1397. Price:
$1200.00. Contact Nick Cramer, Chief Engi-
neer or Richard Guy, Engineering Assistant,
KPFK, 3729 Cahuenga Boulevard, Los Angeles
38, California. Telephone: TRiangle 7-5583.

4—Type 160 Power Supf)lies 4—Type 360 Indi-
cators, 8—Type 161 Pulse Generators, 4—Type
162 Waveform Generators, 4—Frame mounts,
3—Type 532 Oscilloscopes, 3—Type 53/54C
Dual-Trace Plug-Ins, 2—Type D Differential
Plug-Ins. Contact Max Steadman, University
of Utah, Physiology Department, Salt Lake City,
Utah. Telephone: 322-7398.

1—Type 541A Oscilloscope, sn 22011; 1—Type P
Plug-In Unit, sn 987; 1—Type L Plug-In Unit,
sn 14546; 1—Type 180 Time Mark Generator,
sn 1119; 1—Type 190B Constant Amplitude Sig-
nal Generator, sn 7157; 1—Type 105 Square
Wave Generator, sn 5318. All in excellent con-
dition. Contact James A, Macomber, 2361
Shibley Avenue, San Jose, California. Tele-
phone: 266-8998.

2—Type C27 Cameras, |—Type 3A3 Dual-Trace
Differential Amplifier Plug-In Unit, 1—Type
Operational Amplifier Plug-In Unit. All in-
struments in ‘‘mint” condition. Price: List
less 25¢j,. Contact Ward Davis Associates,
2425 Mission, San Marino, California. Tele-
phone: 213—682-3307.

USED INSTRUMENTS WANTED

1—Type 515A Oscilloscope. Am very much
interested in a good instrument at a fair price.
Contact Al Waltz, Telephone: 914—454-1449.
Poughkeepsie, New York.

1—Type 310 or Type 310A Oscilloscope. Please
state condition and price. P. O. Box 220, Stam-
ford, Connecticut.

I—lepe 514 Oscilloscope. Contact Jack Smith,
Ariel-Davis, 2975 South 2 West, Salt Lake City,
Utah.

We need several oscilloscopes for electronics
technician training school, recent models pre-
ferred (such as Type 321, Type 422, Type 531,
Type 535, Type 545, TyPe 585). Please send in-
formation as to model, condition and lowest
acceptable price to Walter L. Johnston, North
American Technical Institute, 1606 Central
Avenue, S.E., Albuquerque, New Mexico.

Following are the instruments reported to
us in the past 60 days as lost or presumed
stolen. With each instrument (or group of in-
struments) we list their legal owner. Should
you have any information on the present where-
abouts of any of these instruments, or if you
have information that might lead to their
eventual recovery, please contact the individual
or firm listed as the owner. If you prefer,
you may relay your information to your local
Tektronix Field Office, Field Engineer or Field
Representative, Or, The Editor, Service Scope,
Tektronix, Inc.,, P. O. Box 500, Beaverton,
Oregon 97005. Telephone: 503—644-0161.

1—Type 564 Storage Oscilloscope, sn 4736
(University Inventory No. 1315-217-0138H); 1—
Type 3Al Dual-Trace Plug-In Unit, sn 8389
(Unijversity Inventory No. 1315-217-0148H); 1—
Type 3B3 Time Base Plug-In Unit, sn_3510
(University Inventory No. 1315-217-0156H), These
instruments ‘‘disappeared’’ from the University
of Massachusetts, Contact G. Dale Sheckels,
Head of the Department of Electrical Engineer-

ing, Unlversity of Massachusetts, Amherst,
Massachusetts.
1—Type 317 Oscilloscope, sn 3230. Removed

from a car in Wilmington, Delaware, on Sat-
urday, September 25 between 9 o’'clock and 1
o’clock in the morning. Contact Ken Marshall,
Control Data Corporation, 4 Penn Center Plaza,
fzh‘ii(l)adelphia, Pennsylvania. Telephone: LO 9-

1—Type 310 Oscilloscope, sn 017812. Last seen
at the ‘‘Mainland” building at the Merritt Is-
land Launch Area, prior to the GT-5 shot.
Contact Mr. R. N. Boone, Southern Bell Tele-
phone Company. Telephone: 305—636-9027.

1—Type 321 Portable Oscilloscope, sn 536.
Missing since Januar%, 1965. Contact L. S.
Collett, Geophysics ivision, Department of
Mines and Technical Surveys, 601 Booth Street,
Ottawa, Ontario, Canada.

1—Type 564 MOD 08 Storage Oscilloscope, sn
3576; 1—Type 3A72 Dual-Trace Plug-In Unit,
sn 4165, 1—Type 2B67 Time Base Plug-In
Unit, sn 10303; 1—Type 545A Oscilloscope, sn
037915, 1—Type CA Dual-Trace Plug-In Unit,
sn 056032, These instruments are the property
of Los Angeles State College. Circumstances
surrounding their disappearance seem to indi-
cate they were stolen., Contact Sid Silver-
sher, Los Angeles State College, 5175 State
College Drive, Los Angeles, California, Tele-
phone: 213--225-1631, ext. 234 or 235.

1—Type 502A Dual-Beam Oscilloscope, sn 20292;
1—Type 133 Plug-In Unit Power Supply, sn
103; 1—Type Z Differential Comparator ~Plug-
In Unit, sn 2969. These are Tektronix, Inc.
demonstrator instruments and disappeared on
November 25, 1964. They have not previously
been reported in this column. Contact any
Tektronix Field Office or The Editor, Service
Scope, Tektronix, Inc., P. O. Box 500, Beaver-
ton, Oregon 97005. Telephone: 503—644-0161.
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