


OUR CONTINUING CREED

is that of serving Tektronix customers with
products and policies that are unexcelled in
the electronics industry and limited only by
the current state of the art.
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TEKTRONIX, INC.

was organized as an Oregon Corporation in January 1946 for the purpose
of. developing and manufacturing cathode-ray oscilloscopes. The owners
all had extensive wartime electronic experience, in either military or civilian
capacities. All hold octive supervisory or engineering positions in the

organization.

In reviewing this backlog of experience, a large portion of which
pertained to oscilloscopes, it was felf that a valuable contribution could
be made in this field. This decision has been strengthened by the possage
of time, and by the exceptional response of science and industry fo the
efforts that have been put forth.

The primary interest of Tektronix is the further development and im-
provement of the oscilloscope, not only as a “'quality observation™ device
but, increasingly, as an accurate tool capable of precise quantitative meas-
urements of time and amplitude. All present efforts are toward accom-
plishment of this goal, and all other Tektronix instruments have been
developed for the purpose of supplementing and augmenting the opera-

tion of the oscilloscope.

TEKTRONIX, INC. * P.O. Box 831, Portland 7, Oregon, U.5.A.
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CATHODE-RAY OSCILLOSCOPES

Every Tektronix Oscilloscope is, from its incep-
tion, considered to be a specialized extension of
the operator's senses. It is engineered to the high-
est standards of electronic circuit design, and ar-
ranged for maximum operator efficiency. Each
instrument is built to conform to the distinctive
Tektronix “look” as well as to strict standards of

instrument design and layout.
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SWEEP AND TRIGGER COMTROLS OF THE TYPE 315-D

YOLTAGE CALIBRATOR OF THE TYPE 524-D OSCILLOSCOPE
A multi-position switch permits friggering the sweep from an observed

Evir;rlleakTmnh D:.tilfns-:npe i".mrpnr?:“ @ built-in vallage colibrator tignal, from on external source of positive or negative polarity, or from
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a 9 e determines whether the sweep generataor is friggered infe operation or is

pending an the ingtrument type, the calibrating volfoge is o square wave

of line frequency, o tquare wave of about 1 ke, arao pulze of about 25 ke. free-running. In the Type 315.0 these two functions are combined in cne

coaxial confral,

SWEEP DIALS OF THE TYPE 513-D OSCILLOSCOPE

All Tektranix Qscilloscopes have direch-reading sweep dials. Sweep indi-
cator dials are calibrated in “time funit distance,” and the “uvnils of dis-
tanes'” are scfibed on the graticule of the insfrument, Time intervals are
easily read from these illuminated graticule markers,
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YERTICAL AMPLIFIER COMTROLS OF THE TYPE 315-D OSCILLOSCOPE

A cambinotion of step attenuator and gain central potantiometar provides
coentinvously varioble vertical sensitivity aver o wide range in all Tektronix
Oscilloscopes. The calibroled range ond multiplier switches of the Type
315-0 permit making accurate veltage readings directly from the sereen.

SWEEP SECTIOMW OF THE TYPE 514-D OQSCILLOSCOPE

Ease of mainfenance is o prime consideration in the mechanical design
and loyout of oll Tekiranix instruments. All components and connections
are axposed o much o possible, and all leads are color-coded. Ceramic
mounting strips with silvered slofs are used in the Type 524-D Qscilloscape.

Multiplier and fill-in potentiometer are combined in one cooxial contral,

SWEEP MAGHIFIER COMTROLS OF THE TYPE 512 QSCILLOSCOPE

Detailed scruting of a waveform is somelimes necessary fo aid in de-
termining the choracteristics of a eireuit. Tektronix Oscilloscopes simplify
thiz type of observation with a Sweep Mognifier contral providing o
predetermined amaunt of sweep exponsion,

DELAYED TRIGGER AND MAGNIFIER
SWEEP MAGNIFIER POSITION  OUT IN




CATHODE-RAY OSCILLOSCOPE

TYPE 315-D

SEAY DECESORODA

TvRE 15 0 CATHDDE

Time base range. .. .
. -+ .0.1 psec/division to 5 sec/division

Sensitivity . . 0.01 v/division ac=—0.1 v/division dc
Vertical bandwidth. .. ............deto 5 mc
Risetime. .........cuuucun less than 0.07 usec

GENERAL DESCRIPTION

The TEKTRONIX Type 315-D is a portable, self-con-
tained precision oscilloscope using a three-inch flat-faced
cathode-ray tube. Design features include engineering and
constructional innovations+as well as small size and low
weight,

The calibrated time base range of 0.1 psec/division
te 5 sec/division is the widest offered in a commercial
oscilloscope. Twelve calibrated vertical sensitivity positions
cover the range of 0.01 v/division to 50 v/ division. Yerti-
cal amplifier bandwidth is dc to 5 mc with the low fre-
quency 3 db point at 5 cycles in the ac position. Risetime
is less than 0.07 psec,

Calibrated vertical sensitivity controls permit direct read-
ing of amplitude levels from the screen, Calibrated time
base controls permit direct reading of time intervals from
the screen in the same manner. Where ratios rather than
absolute values are to be determined, uncalibrated con-
tinuously variable vertical amplitude and time base controls
add to the convenience ond ease of operdation of the

Type 315-D.

A direct-coupled trigger amplitude discriminater permits
trigger phasing on complex waveforms. Square wave voli-
age calibrator is built-in for convenient checking of vertical
amplifier colibration. Direct coupled unblanking, new 5x
sweep magnifier, and 0.25 psec delay netwerk are other
features of the Type 315-D., All dc voltages are electron-
ically regulated.

Mew mechanical design ufilizes ceramic mounting strips
and posts. This type construction makes possible a com-
pact instrument that is not difficult to service, Forced ven-
tilation is provided by a cooling fan mounted at the rear
of the instrument, An efficient filter removes dust and for-
eign matter from the cooling air.

VERTICAL DEFLECTION SYSTEM

Twelve calibrated wvertical sensitivity positions are
available.

Vertical Sensitivity—The seven position vertical input
switch covers the calibrated ranges 0.01, 0.1, 1, 10
v/division ac and 0.1, 1, 10 v/division de. A four position
switch is used to select the multiplier—1, 2, 5, ar 10 t0 1.
In the 10 to 1 position the multiplier is continuously variable
to approximately ten fimes but is not calibrated.

The calibrated wvertical sensitivity is extended to 500
v/divisien by use of the small, insulated 10x probe fur-
nished with the instrument. The probe presents an input
impedance of ten megohms porolleled by opproximately
fourteen micra-microfarads,

The vertical amplifier presents an input impedance of
one megohm paralleled by approximately thirty-five micro-
microfarads.,

Signal Delay—A 0.25 usec signal delay is provided
by a delay network between the first and second stages of
the main amplifier. The second stage is o cathode-coupled
parallel stage, providing a push-pull output, The pre-ampli-
fier is copactively coupled to the main amplifier in the
0.01 v/division range.

TEKTRONIX, INC.



CATHODE-RAY OSCILLOSCOPE

HORIZONTAL DEFLECTION SYSTEM

An entirely new horizontal deflection system is used in
the Type 315-D., The time base is generated in a Miller
runup circuit, Sawtooth linearity is improved by a constant
current charging source to the timing capacitor,

Wide Range— An 8-position range switch and a 1,
2, 5, and 10 to 1 multiplier switch provide 24 calibrated
time boses, 3 per decade, from 0.1 psec/division to 5
sec,/division. The 10 to 1 position of the multiplier switch
provides o continuously variable uncalibrated time base
from approximately 1 psec/division to 10 sec/division.

Sweep Magnifier—The 5x magnifier expands the
time base to right and left of center, When the magnifier
switch is turned on, a degenerative network in the output
amplifier circuit is epened increasing the gain by a factor
of five. The HORIZONTAL POSITION control precedes the
magnifier circuits and therefore positions for both the mag-
nified and the normal time bases. By means of a screw-
driver adjustment the magnification can be accurately set
fo 3 times, except ot sweep times of less thon
0.1 psec/division.

Direct Coupled Unblanking— Separate power sup-
plies controlled by a common regulator are provided for
the grid and cathode voltages of the cathode-ray tube.
The cathode supply maintains a fixed potential, The grid
supply is floating and has its positive end connected to the
unblanking cathode follawers. This provides a de coupling
for the unblanking waveform and assures that when the
cathode-ray tube is unblanked its grid bias is uniform
regardless of sweep time and repetition rate,

Direct Coupled Trigger Amplitude Discriminator
—The amplitude level on o waveform where triggering
occurs may be selected by the TRIGGER AMPLITUDE DIS-
CRIMINATOR contrel. This permits triggering the sweep
at various levels on simple or complex wavefarms, The
degree of flexibility of this system is indicated by the fact
that the sweep may be initiated at any paint an the positive
ar negative portion of the negative going slope of a sine
wave, as well as any point on the positive going slope.

Trigger Selector — A ten position switch permits selec-
tion of the positive or negative going portion of the wave-
form to trigger the sweep, either internally or by providing
the trigger from an external source, and use of either a
fast or slow risetime waveform for a trigger. Selection of
either the positive or negative geing portion of the line
voltage waveform is also provided.

OTHER FEATURES

Voltage Calibrator—A square wave voltage is avail-
dble at four accurate levels—0.1, 1, 10, and 100 volts,
peak te peak. The calibrater operates at a frequency of
about one kilecycle. This square wave is also useful for
dligning the vertical amplifier, attenuator, and probe. It
is a suitable signal for checking many types of amplifiers
and other equipment.

Output Waveforms—A -GATE voltage of the same
duration as the sweep, and the sweep sawtooth waveform
are available at the front ponel via cathode followers,

Accelerating Potential — A flat-faced cathode-ray

tube with LB kv accelerating potential is used in the Type
315-D.

TEKTRONIX, INC.



CATHODE-RAY OSCILLOSCOPE

Illuminated Graficule—An edge-lighted graticule
marked in quarter inch divisiens is provided. lllumination
is controlled by a front panel knob. An appropriate color
filter is provided to increase contrast when viewing in a
brightly lighted room.

Regulated Power Supply—Al| dec voltages are elec-
tronically regulated to insure stable operation over the
supply range of 105 v to 125 v. Selenium rectifiers are
used throughout the main power supply.

CHARACTERISTICS

Time Base Circuit—Wide range Miller runup type,
triggered or recurrent as desired,

Time Bases—24 calibrated: 0.1, 0.2, 0.5, 1, 2, 5,
10, 20, 50, 100, 200, 500 microseconds/division, 1, 2,
5,10, 20, 50, 100, 200, 500 milliseconds/division, 1, 2,
5 seconds/division. Calibration occuracy 3% or better
except on 0,1, 0.2, 0.5 psec and 1, 2, 5 sec time bases
where calibration accurocy is within 5% . Uncalibrated
time base continuously wvariable from approximately
0.1 psec/division to 10 sec/divisian,

Sweep Magnification — 5x magnifier expands the
sweep to right and left of center.

Vertical Amplifier—Three stage, push-pull sutput,
response dec to 5 me, 5 eyeles to 5 mc when capactively
coupled. Risetime less than 0.07 psec.

Vertical Deflection Sensitivity — 12 calibrated sen-
sitivity ranges: 0.01, 0.02, 0.05, 0.1, 0.2, 0.5, 1, 2, 5, 10,
20, 50 wvolts/division. A front panel screwdriver adjust-

ment is provided for setting the vertical amplitude calibra-
tien. When set on any one range, all others will fall within
3% of this accuracy. The 0.01, 0.02, 0.05 volts/division
ranges capactively coupled only. Sensitivity continuously
variable but uncalibrated from approximately 0.01v/di-
vision to 100 v/division.

Calibrating Yoltage— Square wave, approximately
1 ke. Four fized levels: 0.1, 1, 10, 100 volts peak to peak.
Calibration accuracy 3% or better.

Construction— Self-contained, cabinet and chassis
maode of aluminum alloy, removable sub-chassis, Phota-
etched front panel.

Dimensions—123% " high, B5" wide, 157" deep.
Maximum depth including knobs and air filter, 181",

Weight — 36 pounds.

Power Requirements—105-125 or 270-250 vaolts,
50-60 cycles, 375 watts, The ability of the Type 315-D
to use power line frequencies from 50 to 800 cycles is
limited only by the type of ventilating fan used, Mormally the
Type 315-D is furnished with o shaded-pole ac ventilat-
ing fan motor, to be used on 50 to 40 cycle ac only. This
fan motor has the advantages of being quister and requir-
ing very little maintenance. When the Type 315-D is or-
dered for use on power line frequencies from 50 to 800
cycles, it must be so designated on the order. When or-
dered for use on power line frequencies from 50 to 800
cycles the instrument is furnished with a dc ventilating fan
motor and a selenium rectifier,

Accessories Included—Type P510A Attenuator Probe
and two Type A510 Binding Post Adapters.

TEKTRONIX, INC.



CATHODE-RAY OSCILLOSCOPE

VACUUM TUBE COMPLEMENT

Pre-amp inpul .. .ouvuviainncsnrnnsnrarasarararasses
Pre-amp amplifier . ... ..o ciiiiiiiiiiiiiinieiaian
Pre-amp cathode follower .. .........ciciiiicianan
Ampliflar Input . .o v i i i s
Amplifier, delay line driver ., .. .. e p—
Vartical position cathade follower ... ... ... oouiaunn
Driver cathode followar ... ... oierariranrneonns
Vertical oulput amplifier . ... .. 000 iiinininrnnanan

DC refersnce luba .. ... . iiii s s s
— 150 regulator amplifier ... ... Liiiiiieianan
=150 v regulator series tube . ..... 000 ranamaan-
100 v regulater @mplifier .. .. ..o viininniioneas
100 v regulalor series tuba. .. .. ... i iiiiiie iy
+225 v regulolor amplifier ... ... ... 0o oiiiiaiiias
3225 v regulotor series tUBE. .. ...cvvininrrrananaran
4350 v regulator amplifier ... ... i iiiaiies
4350 v regulater series fube. ..ol

Cal. mubtivibraler .. .0 -ciearnci i ii e e
Cal. clipper amplifier ... ..o 0o ainiara e
Cal. cathode follower .. ... 0 i i iiiiiiinaiarans
High voltoge oscillator . ... ... .ot
High vollage regulaler . _....ocvviaiavarararrannrans
High voltage rectlfier ... ... .o iiiiiiaiaiunarans
Cathode-ray tube bias reclifier ... ... ... .ccocacuain
Cathode-ray ube . ....civvvvnrnenccrararsoaciaraca
Trigger amplitude discriminator—phaose inverter. .. ... ..
Trigger shaper multivibrater ... ... o oo iiiiuiaians
Trigger amplifier. ........ccvaininvncesiavacacaaans

Held-olf cathode follower . .........ccciciecccacanas
Clamp diade . oo cirriine e iae et den b e st

SBCT
GBGT
SBGT
ACLA
&CLE
HBGT
SBQT
12BY7

5451
SALS
1284
GALS
SASS
GAUS
S0BOD
salls
080

12807
12477
12ATF
BAGHS
12ATF
5642
5642
IWP
12AT7
&UE
BT

[-:1=Fy
12ZATF

Trigger cathode follower ... ...c0vnvmrnvecasacaninss SRR
Hold-off clamp ....ccccoiicarninrarasananrnsscnanas 12477
Unblanking cathede fallower _ .. ... iiiiiiaans SROF
Butfer cathode followar ... ...00e e oaniciaiaiananas BT
+ Gate out cathode follower . ......cv0vanansceonoiais U8
Coscode multivibraler .. o . .o iiiiaaan SBGT
Multl reverting cothode follower 12ATF
Sawtooth oul cathede follower SBQT
Sweep oul cathode follower .................- e SBOT
DCfesd back diode .. ... . ... i i SALS
Sweep clomp cathode follower GLE
Sweep clamp diods ... ... ... o0 c i SALS
Constant corrent 1B® . ... .oininninrnrnraraeencias 12AT7
Miller sweep generalor .. ... i iaii e sAKE
Sweep position cathode fallower ... ... . .. 0 W SBEQT
Driver cathade follawar ... . ..o e eeecaeiaiaranarons b SBQT
Sweep aulpul amplifier (First sida). ... .oooaeniiies Y SB07
Sweep output cathede follower (First side). .. ........... Wy SBQT
Swaep output amplifier (Second side) ........... ... W SEOT
Sweep output cathode follower {Second side). .. ........ L] SEQT

Type 315-D—For use on 105-125 or 210-250 v,
50-40 cycles only—Price $770.

Type 315-D—For use on 105-125 or 210-250 v,
50-800 cycles—Price $785. Be sure to specify for
use on 50 to 800 cycle supply on your order.

MU15 Fan Motor Kit—For converting Type 315-D
for use with various supply voltage frequencies (50-800
cycles). Contains bracket, selenium rectifier, dc ventilating
fan motor, and fan blade. Price $22.50.

MS515 Fan Motor Kit—For converting Type 315-D
for use on fixed supply voltage frequency (50-40 cycles).
Contains bracket, ac ventilating fan motor, and fan blade,
Price §7.50.

TEKTRONIX, INC.



CATHODE-RAY OSCILLOSCOPE

TYPE S511A
TYPE 511AD

GENERAL DESCRIPTION

The Tektranix Type 511A Cathode Roy Oscilloscope is
o moderately priced portable instrument utilizing o 57 tube.

Its continuously variable triggered sweep circuit syn-
chronizes readily with frequencies as high as 10 mega-
cycles, thus extending oscillegraphic methods into the
broadeast ond medium frequency communication bands.
The combination of a wide range of triggered sweeps and
the excellent tronsient response of the vertical deflectien
system makes possible the observation of a wide variety
of pulses and other nen-sinusoidal waveshapes,

Both time and amplitude calibrations are provided, per-
mitting quantitative measurements.

VERTICAL DEFLECTION SYSTEM

The Type 51 1A is equipped with a very flexible vertical
deflection system copoble of amplifying er attenuating, os
necessary, o wide range of waveshapes, Some of the more
important features are:

Input Channel Selector — Since the best amplifiers
have their limitations, it is desirable to use the minimum
number of stages which will give the necessary gain, To
make it convenient to do this a switching system is employed
which connects the SIGMAL IMPUT binding post to the de-
flection plates in four ways; directly, via o coupling con-
denser, or vio g one or two stage amplifier. This gives the
Type 511 Athree basic sensitivities: 125, 1,25, 12.53V per
em. The input impedonce of all channels is maintained

equal within 1%, making possible the use of the same RC
compensated ottenuator for any position of the INPUT
CHAMMEL SELECTOR.

Input Attenuator — An RC compensoted attenuator
with ratios of 1, 2, 4, and 8 provides sensitivities between
those which ore made available by the INPUT CHANMEL
SELECTOR. Since the attenuator is usable on all positians
of the INPUT CHAMMEL SELECTOR, sensitivities ranging
from .125 to 100 ¥V per em are available, The design of the
attenuater is such that its input impedonce is the same as
that of the oscilloscope alone. Thus, the input impedance of
the Type 511A is always the same regardless of the con-
frol settings.

Wideband Amplifier — The vertical amplifiers in the
Type 511A are designed to provide optimum transient
response consistent with reasonable gain and image size.
Both high and low frequency compensation is employed.

The high frequency compensation of each oscilloscope
is adjusted by observing @ one megacycle square wave
having o rise time of .02 microseconds. When the compen-
sation is aodjusted to provide the optimum rate of rise with-
out avershoot o very smooth response curve is obtained,
being only 3 db down at 10 megacycles with one stage,
and 3 db down at 8 megacycles with two stages, (Fig 1.}

The low frequency compensation of each stage is ad-
justed to produce the flattest top on a &0 cycle square
wave, When properly adjusted, the tops are flat within
e [Fl-g. 2_'

Fig. 1. Fig. 2. &0 cycle squore wove,

Retponse of 2 Stage Vertical Amplifier,

1 megocycle squore wave,

A cathode follawer precedes the output stage to permit
the use of a low impedence gain control, thus providing
continuously variahle attenuation between the steps of the
input attenuataor.

Signal Delay Network —If it is desired to observe
the front of @ pulse which is being used to trigger the
sweep, a delay must be inserted in the signal channel. This
may be accomplished by the use of the 24 section Tektronix
Type 1-AD-25 delay network. This delays the signals .25
micrasecond without appreciably affecting the pulse shape.
All necessary mounting holes are drilled in the Type 511A
chassis so that incorporatian of the network moy be accom-
plished by the owner at any time. When the deloy network
is not needed, it may be removed by means of a panel
switch. If the delay netwerk is installed at the factory, the
oscilloscope is designated Type 511-AD,

Probe —Since the input impedance of the Type 511A
is the same for any position of the controls it is possible to
decrease the loading on the eircuit under observation by
the use of an RC probe. The probe furnished with the in-
strument increases the input impedance from 1 megohm
shunted by 40 mmf to 10 megohms shunted by 14 mmf,
introducing an attenuation of ten.,

TEKTRONIX, INC.



CATHODE-RAY OSCILLOSCOPE

HORIZONTAL DEFLECTION SYSTEM

One of the most important features of the Type 511A
is its very versatile sweep system. The sweep generator
used employs a commercial adaplation of widely used
radar circuits. A brief deseription of its more important
paints follows:

Triggered Sweep — A continuously variable, linear,
triggered sweep, covering the range of .01 sec/cm to .1
microsec/em, is available for the first time in o moderately
priced oscilloscope. With this type sweep, the beam is cut
off in its normal rest position at the left side of the screen
until it is furned on and released by an external trigger sig-
nal or by the waveshape under observation. It then moves
across the screen at a speed determined by the setting of
the SWEEP RANGE and SWEEP SPEED MULTIPLIER controls.
At the end of the sweep, the beam is cut off and rapidly
returned to the left side of the screen to await another trig-
ger. This type circuit enables the operator to vary the sweep
speed without upsetting the synchronism as is inevitable
with a conventional sawtooth or recurrent sweep,

The uvse of a wide band trigger amplifier permits the
sweep to be readily synchronized with sine waves of fre-
quencies as high as 10 megacycles or pulses as short as
.05 microsecond. Fig. 3 illustrates the excellent linearity of
even the fastest sweep and the ability to observe high fre-
quency signals. When triggered by a sharp pulse, the
sweep is started and the cathede ray tube is unblanked in
less than .1 microsecond.

nE |4'5'|| u'lllllllu'llr}lu'ﬂ':.lﬂ

Fig. 3. 10 megooycle sine wawe.

Recurrent Sweep —If it is desirable to have a sweep
without the necessity of providing a trigger, a conventional
sawtooth sweep may be obtained merely by readjusting
the SWEEP STABILITY contral.

Single Trace Sweep—The triggered sweep in the
Type 511A inherently provides for single sweep opera-
tion. Single sweeps can be triggered either by pulses or by
grounding the TRIGGER INPUT binding post with o mechan-
ical switch.

Trigger Selector=—The TRIGGER SELECTOR switch
enables the sweep to be started by either positive or neg-
ative triggers from an externol source, from the signal via
the vertical amplifier, or fram the 60 cycle line voltoge.

Calibrated Sweep Speeds—The time in microsee-
onds for the sweep to cross the ruled portion of the graticule
can be determined with an error of less than 59 of full
scale reading by multiplying the SWEEP RANGE setting by
the readings on the SWEEP SPEED MULTIPLIER dials.

Sweep Speed Magnifier —A control on the panel
allows any selected 20°% of the sweep to be amplified
five times, except on the 1 psec range, and thus exponded
ta cover the entire trace. (Figs. 4, 5] This iz especially useful
in examining widely spaced waveforms,

Fig. 4. Sweap magnifier aff,
20 Microsecond Pulse.

Fig. 5. Sweap magnaifier on,

External Sweep —— The EXTERMNAL SWEEP INPUT bind-
ing post is connected to the horizontal deflection plates via
the EXTERNAL SWEEP ATTENMUATOR and a one stage push-
pull amplifier, The entire system is DC couvpled, permitting
the use of very slow sweeps,

OTHER FEATURES

Deflection Polarity Switch—To increase the undis-
torted deflection when observing pulses of a particular
polarity, provision is made to move the aperating point of
the push-pull output amplifier from its normal peosition to
one which allows almast the entire output swing to be

TEKTRONIX, INC.



CATHODE-RAY OSCILLOSCOPE

utilized in- either one direction or the other.

A three-position lever-type switch mounted at the rear
of the instrument permits the cperating bias of one of the
push-pull output tubes ta be varied. With the switch set at
center the bias on both tubes is equal, resulting in balanced
operation and equal upward and downward undistorted
deflection of the frace.

When observing pulses the switch should be set in either
the vpward or downward position corresponding to the
deflection of the imoge on the cathade-ray tube. In the
upward position the bios on one of the output tubes is
increased resulting in increosed output of the other tube,
permitting greater undistorted upward deflection, These
conditions are reversed when the deflection polarity switch
it in the downward position,

Regulated Power Supply — All DC voltages includ-
ing the accelerating potential for the CRT are obtained
from an electronically regulated supply. Sweep speed,
vertical deflection sensitivity and image brightness are un-
changed by line voltage variations from 105 to 125 volts.
The image stakility thus obtained soves many hours of en-
gineering time when quantitative measurements are being
made.

Voltage Calibration — A 40 cycle square wave cali-
brating voltage is provided to measure by comparison the
amplitude of the waveshapes under observation. This is
continuously variable, by means of a calibroted poten-
tiometer, from 100 millivelts to 100 velts peak to peak, in
six ranges,

Hluminated Graticule — An illuminated graticule
aids in the meosurement of amplitude and duration of
waveshapes being observed. By edge lighting the graticule,
fine red lines are visible, which do not cbscure the tube
trace, A color filter is provided to increase the contrast of
the trace when viewed in brightly lighted rooms,

Deflection Plate Connections — Although o signal
can be supplied directly to the deflection plates from the
front panel, a side panel is provided which allows the use
of short leads to provide a low capacity direct connection
to all plates,

Output Waveshapes—The sweep sawtooth, and
positive and negative square wave gate pulses, having the
same duration as the sweep, are avoilable on the front
panel.

CRT Cathode Connection (Z Axis)=—A binding
post is provided on the panel for the purpose of receiving
blanking pulses or brightness time markers, efc.

CONSTRUCTION

The Type 511A is constructed of the highest quality
materials throughout, The three chassis, mejal framework,
case and front panel are all made of light, strong, electri-
cally welded, cluminum glloys. The various chassis are
supported in o frame making possible a compact instrument
with all components readily accessible.

Satin finished oluminum with phote etched lettering is
used for the front panel. A light gray baked wrinkle finish is
used on the cabinet.

CHARACTERISTICS

Signals Observable — 5ine waves, 10 cycles to 10
me. Pulses, .1 microsecond to 1/50 sec,

Sweep Circuit—Hard tube type, either triggered or
recurrent as desired.

Sweep Speeds— Continvously variable, .1 sec to 1
microsecond for a sweep length of 10 cm,

Trigger Requirements — 5ine waves 0.5 to 50 v
peak. Pulses 0.15 to 15 v, as short as 0.05 psec. Signal
under shservation producing 0.5 cm or more deflection,

Sweep Lag— .| micrasecond, max.

Sweep Magnification — 5 times indicoted sweep
speed, except on fastest range.

External Sweep Input — Direct coupled via 100 k
potentiometer and sweep omplifier. Deflection sensitivity
1.5 v/em.

Input Attenuator Ratios—2, 4 and 8. An additional
10 times availahle by use of PROBE.

Vertical Deflection Sensitivity —
lpeak to peak).
Without amplifier, 12.5 ¥ per cm,
With 1 stage, 1.25 ¥ per cm.
With 2 stages, .125 ¥V per cm,

Input Impedance — 1 meg. shunted by 40 mmf’
PROBE, 10 meg. shunted by 14 mmf.

Vertical Amplifier Bandwidth —
13 db down from 1 me response]
1 stage, 5 cps to 10 me,
2 stages, 5 cps to B me,

Vertical Amplifier Transient Response —
Rise time (10% to 0% ):
1 stage, .04 micrasecond;
2 stages, .05 microsecond.

Calibrating Voltage ==Line frequency square wave
ranges, 3V, 1V, 3V, 10V, 30V and 100 V peak to peak,
Accuracy 3% of full scale,
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Waveforms Available = Sweep sowtooth, positive
and negative gates,

CRT Cathede Connection — Vio.
RC=.012 sec.

Cathode Ray Tube— A Type 5ABP tube is used with
accelerating potential of 3 kv, The P-1 screen is normally
supplied, with P-7 ar P-11 screens aptional ot no addi-
tional cost.

.1 mfd copaocitor

Power Requirements—105-125/210-250 volts, 50-
&0 eyeles, 240 watts,

Weight — 55 pounds complete with occessories
Dimensions — 1513 high, 127% " wide, 217 " deep.

Vacuum Tube Complement

Trigger Phase Splitter. .. .. ... ... . . ..., AACT
Trigaar-Amplifar 0 oy i R ey HAGT
Trigger Coupling Diede . .. ................ SALS
MG R o s s e e OMET
Multivibratar . ., . .. co..  GAGT
Unblanking Amplifier und Curhnde Fullower. ki LEATE
Gate Output Phase Splitter. .. .............. &C4
SWe B EEMBATOION s v s e i e s o e AAGT

Sweep Output Cathode Follewer. .. .. ...... .. &C4
Swaap Magnifier ... .o ae s or e s &lé
Magnified Sweep DC Restorer. .. .. .. .. ... .. SALS
Sweep DC Restorer. . . ....cooiu vaeiwaae  GALS
Sweep Ampliflar: s sl v s 2-6AU6
Sweep Yoltage Regulator. . .. ... .. oo &C4
Video Amplifier, 1st Stage. . .. .. .. ... ..., HAGT
Cal. Clipper and Cathode Follower. . _........ 12AT7
Video Amplifier, 2nd Stage. . et 2-6AG7
Video Amplifier, Gain Confral Cnlhcde Follower. 6AG7
Low Yoltage Rectifier . .. .. 2.5V40G
Low Voltage Regulator . . . . i HASTG
Low Veoltage Regulator Ampllfler i e e RS
Voltage Rafarence oo o bvmam i o 5651
Sweep Supply Rectifier. . . .. ........c... 00, AX4
Sweep Supply Regulater. . .. ... .. . .. SAQS
Sweep Supply Regulater Amplifier. .. ... .. .. .. sAUS
High Voltage Supply Oscillator. . .. ........ .. HALS
High Yoltage Supply Rectifier. . ............. 2.1v2
Bias Rectifier . ... ... .. ..o iiiniananan &X4
Bias:Regulatar @y memde i o3
Cathode Roy Tube &0 o Siassis Sy SABP

Price, Type 511A $795.00 f.o.b. Portland, Oregon,
Price, Type 511AD $845.00 f.o.b. Portland, Oregon.
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TYPE 512

GENERAL DESCRIPTION

The TEKTROMIX Type 512 iz a portable precision lab-
oratory instrument incorporating direct coupled amplifiers
throughout, |ts sensitivity of 5 mv/cm DC ond sweeps as
slow as .3 sec/cm solve many problems confronting work-
ers in the fields where comparatively slow phenomena must
be observed. The vertical band width of 1 mc ot maximum
sensitivity (2 mc at lesser sensitivity) and sweeps as fast as
3 microsec. /em make it an excellent general purpose oscil-
loscope as well,

VERTICAL DEFLECTION SYSTEM

Direct Coupled Amplifier — A high-gain direct-
coupled wide-band vertical amplifier provides for observa-
tion of an extremely wide range of wave forms, The am-
plifier is divided into two sections, a pre-amplifier and an
output amplifier, each having two push-pull stages. Both
sections are used only in the three most sensitive positions
of the vertical deflection sensitivity control, i.e. 5 to 150
mv/cm. In the first five positions, with only the output
amplifier in vse, a bandwidth of 2 mc is available. Be-
cause of the requirements of low drift, hum, arid current,
etc., the bandwidth of the pre-amplifier is limited to 1 mc
by the available tubes., As in oll Tektronix instruments,
primary emphasis is placed on obtaining excellent tran-
sient response rather than flat sine wave response. Each
ascilloscope is adjusted for optimum transient response,
with sine wave measurements made as an additional
check. Since it is frequently desirable to ebserve only the
AC components, a switch on the front panel permits op-
tional insertion of coupling capacitors. To insure stability

when operating as o DC amplifier, the heaters of the 1st,

2nd, cathode follower and 3rd stages are supplied by di-
rect current from an electronically regulated power supply.

Balanced Differential Input = Exitreme versatility
of input is provided by a differential amplifier which per-
mits optional single ended or push-pull input. In the push-
pull connection the differential feature minimizes effects
of the in-phase components. At full gain of the amplifier,
ene volt of in-phase signal will produce less deflection
than 5 mv applied between the inputs. The differential
input also provides o ready means of mixing two signals
without interacticn or frequency discrimination.

The Type 512 Oscilloscope permits full cycle observa-
tion of frequencies as low as 1/3 cps or of pulses as long
as 3 sec. It can be synchronized with frequencies of at
least 1 me or higher, and pulses of as short as 1 usec will
trigger the sweep.

Sensitivity Control — Two controls ore provided to
enable the Type 512 to display o wide range of signal
amplitudes. The vertical deflection sensitivity control inserts
RC compensated attenuators and simultaneously removes or
inserts the pre-amplifier as necessary to provide eight de-
grees of sensitivity in steps of opproximately three times.
The second contral is a low impedance potentiometer in o
cathode follower circuit giving continuous attenuation fo
fill in the steps. All ottenuaters dare in balanced pairs on
hoth sides of the push-pull amplifier,

Direct Connection to Deflection Plates — Since it
is often desirable to make a low capacity direct connec-
tion to the deflection plates, terminals are accessible ex-
ternally through a side panel in the case. The terminals
are of the banana jack type, being inter-connected with
jumper plugs.

Probes — The Type 512 is supplied complete with 2
probes on 42-inch cables, The probes have aon attenua-
tion of ten and an input impedance of 10 megohms with
a copuacity of approximately 14 mmf.

HORIZONTAL DEFLECTION SYSTEM

Sweep Generator — The Type 512 employs a
screen-coupled phantastren as the basic sweep generator.
An odaptation of a circuit developed in England during
World War ll, it is similar to the well known ''bootstrap”
circuit used in the United States in radar applications. One
of the important differences is that the output is taken
from the plate, rather than from the cathode circuit, doing
away with the necessity for a floating power supply be-
tween the grid and cathode.

The circuit is capable of excellent inherent linearity,
which makes it ideal for precision sweep generation. |t is
additionally useful because the positive screen pulse is
available for operating the blanking circuits,

Sweep Amplifier — The direci-coupled sweep
amplifier provides the voltage swing necessary to de-
flect the eleciron beam from one side of the CRT screen
to the other. A constant average potential at the deflec-
tion plates is maintained — by the balanced output of
the stages — to prevent defocusing the spot as it moves
across the screen, The gain of the amplifier can be ad-
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justed by an internal contrel to compensate for variations
in cathode ray and sweep amplifier tubes.

External Sweep Input — A front panel binding post
permits connection of external sweep generators to the
Type 512 via a continuously varioble ottenuator and the
direct coupled push-pull sweep amplifier. The maximum
sensitivity is 1 v/ cm.

Sweep Time Calibration — To minimize the need
for timing markers, the instrument is adjusted at the fac-
tory to provide an accuracy of sweep fiming well within
5%.. Two controls are provided, a ten position switch and
a carefully calibrated potentiometer which provides ap-
proximately ¥ inches of logarithmic scale per decade of
sweep range. Convenient ond accurate time determina-
tions of observed phenomena are thus facilitated. This
accuracy is made possible by the use of stable precision
components and electronically regulating all DC veltages
— including the CRT accelerating potentials—against line
voltage varialions.

Sweep Magnification — Frequently it is desirable
to examine more closely a portion of a waveform which
occurs at such a time on the trace that observation at «
faster sweep rate is not feasible or possible. The sweep
magnifier permits convenient 5X magnification of any
desired 20% of the sweep. The occuracy and linearity
of the mdin sweep is retained by the vse of o separate
sweep generater which consists of a modified "Miller
rundewn"' circuit,

Trigger Selector = The frigger selector switch en-
ables the sweep to be triggered from on external source
ar by the signal being chserved. It thus permits the ab-
servation of a randomly occurring phenomenon or a single
pulse. By a slight readjustment of the sweep stability con-
trol, a recurring sawtooth of extremely stable frequency
characteristic is obtained. The sweep can also he synchron-
ized with the power line frequency.

Carrier Blanking — Because of the slow sweeps and
long waiting periods possible with the Type 512, conven-
tional capacity coupled blanking of the CRT is unsatisfoc-
tory. To overcome this difficulty, the positive waveform
from the screen of the sweep generator is used to control

the operation of an RF carrier system which conveys the
blanking voltage to the grid of the CRT during the flyback
and waiting period of the sweep generator, Thus, when
the CRT is unblanked, its grid kios is uniform regardless
of the sweep time or repetition rate,

ADDITIONAL FEATURES

Amplitude Calibrator — Amplitude calibration is
dgecomplished by means of a comparison square wave
whose amplitude is continuously variable in nine ranges,
from 5 millivalts fuil scale to 50 volis full scale, Two scales,
0-5 and 0-15 are provided on the dial of the output
potentiometer. Accuracy of measurement exceeds + 35
of full scale. When the Type 512 is used direct coupled,
the reference side of the square wave remains fizxed as the
amplitude is varied. A choice of upward or downward
deflection is available, Besides performing its primary
function of amplitede calibration for the ascilloscope, the
square wave is also available for checking the adjustment
of the RC attenuators and probes incorporated in the vides
deflection system and for external use oz a test signal for
adjustment of other RC aHenuatars, measurement of am-
plifier gain, ete.

Edge-Lighted Graticule — The CR tube face is cov-
ered by a plastic edge-lighted graticule having seribed
reference lines marked off in centimeters. These lines ap-
pear in a color complementary to that of the color filter
which is used to improve the trace contrast under high
ambient light conditions.

H the vertical amplifier is set to a known sensitivity, volt-
age readings of any partion of o waveform can be ob-
tained directly from the illuminated reference lines, Time
durations can he read in o like manner as the sweep
time /cm is known from the setting of the sweep time dial.

Delayed Trigger — To provide a trigger for pulse
generators, nerve stimulators, eftc., whose effects are te be
observed on the Type 512, o delayed trigger pulse can
be made to occur at any point on the sweep, The position
of the pulse on the sweep remains fixed as the sweep
time is varied.

Sweep Output — To facilitate operation of external
cathode ray or time delay equipment, the sweep waove
form it made avaoilable at a front panel connection. The
output is taken from a cothode follower circuit, in order
that the sweep generator might be isolated frem any
effects caused by the external load.

Positive Gate — In the observation of certain phe-
nomena which occur in a random manner, it frequently
is desiroble and necessary that auxiliary equipment op-
ercite only for the duration of the sweep. A positive gating
voltage, which is obtained from the screen of the phanta-
stron, is available for the control of this type of operation.
Isolation circuits prevent the external load from interfering
with the operation of the sweep generator.

Intensity Modulation — Frequently a waveform is
of such complexity that timing or marking pulses cannot
easily be observed when superimposed on i, An RC
coupling network provides for introducing blanking or
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brightening pulses te the cathode of the CRT, thus per-
mitting intensity modulation of the trace.

Cathode Ray Tube — A Type SABP tube is used with
accelerating potential of 3 kv, A P-7 screen is normally
supplied, with P-1 ar P-11 screens optional at ne oddi-
tional cost,

Time Marker Input — For those applications where
timing markers are needed, an over-biased amplifier pro-
vides for their introduction, via a coaxial input, without
interaction with the observed waveform,

CHARACTERISTICS

Sweep Circuit — Phantastron followed by push-pull
linear amplifier. Triggered, recurrent. or single sweeps as
desired.

Sweeps — Continuously varioble from .3 sec/em to
3 microseconds/cm in ten calibrated ranges. Calibration
accuracy of == 5%. 1 sec/em and 3 sec/cm available on
special order.

Magnification — Any desired 207% of the sweep
can be spread over the entire trace,

External Sweep Input — Via 100 K potentiometer
i

and DC coupled amplifier. 1 v/em maximum sensitivity,

Trigger Requirements — Triggers from signals be-
ing observed which produce deflection af 5 mm. or greater,
External triggers of either polarity, pulses or sine waves,
10 my or larger.,

Vertical Deflection Sensitivity ( peak to peak ) —
Direct to plate—13 v/cm. Via amplifier 5 mv. to 50 v/em.
Sensitivity reduced by o foctor of 10 when probe is used.

Input Impedance — 1 meg. shunted by 45 mmf.
With probe 10 meg. and 14 mmf.

Vertical Amplifier Response — For sensitivities of
A5 viem or lower: Bandwidth DC to 2 me. Rise time .2
microsec, For sensitivities between 5 mv and .15 v/ em: .

Bandwidth DC ta 1 me. Rise time .4 microsecond.

Calibrating Veltage — Square wave, appraoximately
1 ke, Nine ranges, 5 mv to 50 v full scale. Continuously
variable, accurate within 3% of full scale.

Waveforms Available Externally — Sweep saw-
teoth, 100 volts peak. Delay trigger, 75 volts peak, Posi-
tive gote, 150 velts peak. The sguare wave caolibrating
signal, 0-50 valts peak.

Connection to CRT Cothode — Via .1 mfd, capac-
itor. RC=.01 sec.

Accelerating Voltage on Cathode Ray Tube —
JKY.

Time Marker Input — Via isolating stage to video
amplifier. Minimum marker amplitude 8 v.

Power Requirements — 105-125 volts, ar 210-250
wvolts, 50.-60 cycles, 280 watts,

Dimensions — 15'%,high, 12 % " wide, 22 72" deep.

Finish — Panel, phote etched aluminum with black
letters, Cabinet, gray wrinkle.

Weight — 54 poupds, complete with accessories.

Vacvum Tube Complement —

Trigger AmplFier: oo sn 2 AAUS
Trigger Amplitude Control .. ... ... ..... aAalld
Trigger Limiter and Clamp Diode . . ... .. . Glé
Phantastron Sweep Generator_ . ... ... ... GBHG
Phantastron and Sweep Output Cathode

Followers s 12aU7
Sweep Amplifier ... . L 12AT7
Delayed Trigger and Magnifier Selector. . . . &lé
Delayed Trigger and Magnifier Shaper. . . . . salla

TEKTRONIX, INC.



CATHODE-RAY OSCILLOSCOPE

Magnifier Sweep Generatar, it
Magnifier Sweep and Deluyed Trlgger

Cothode Followers ... ... .........
Magnifier Sweep Vaoltage Regulumr and

Clamp Diode .. ......

— Gate Amplifier ond qunk-ng que Inverter
Blanking Oseillator . ¢ oo coaiaae iy
Calibrator Multivibrator .. ... R
Calibrotor Diode and Qutput thode

Follower .. ... .......

Blonking Bios Rechfler

Vertical Pre-Amp. Inpl.r1s. oy

Vertical Pre-Amp. Outputs SRR
Vertical Gain Control Cathode Followers
Vertical Main Amplifier Inputs

L=l R ]

AT,

12407

12AU7
12407

sAUS
12AU7

12407
SALS
5879

12408

124046

12404

]
Vertical Main Amplifier Outputs. . ... ..... 2 HAGT
Vertical Amplifier Yoltage Regulatars, . . ... 2 12AU7
Marker Input Amplifier. . ... ... ..., AALLS
Low Voltage Rectifiers. . . .............. 4 &6W4AGT
High Yoltage Rectifiers. . . .. ... ... ...... 2 W2
High Vaoltage Supply Oscillatar . . . SACS
Voltage Reference | R 5651
Voltage Regulatar Ampflflers R R R B aalé
Voltage Regulator Series Tube . | | AASTG
Sweep Power Supply Rectifier. ... ... . ... ax4
Sweep Power Supply Regulatar. . .. .. ... 124807
Cathode Ray Tube . . .. .. .. . ... ...... SABP

Price $950.00 f.o.b. Partland, Oregan
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TYPE 513-D

GENERAL DESCRIPTION

The TEKTROMIX Type 513-D is a portable, self-con-
tained, precision instrument specifically designed for the
study of short duration pulses. It features a 5XP type cath-
ade ray tube with an accelerating potential of 12 kv, mak-
ing it particularly useful where a high writing rate is
required, or when it is desired ta phetogroph single high
speed sweeps.

The direct coupled vertical amplifier, with its rise fime
of .025.sec, extends its usefulness beyond the limits of
ony previous cathode roy oscilloscope in general lob-
aratory work,

Frequencies of 10 mc can be synchronized and clearly
observed an this instrument. A pulse as short as .05psec
will serve to trigger the sweep generator, but pulses of .1
sec duration or full eycles of os low as 10 eps can be
observed in their entirety.

VERTICAL DEFLECTION SYSTEM

Direct Coupled Amplifier — A distributed type ver-
tical amplifier is used which provides a sensitivity of
.3 v/em in the direct coupled position, or o maximum sen-
sitivity of .03 v/cm when capacitively coupled. The verti-
cal amplifier is adjested for optimum transient response.

Sensitivity Control — Two controls are provided tfo
enable the Type 513-D to display a wide range of signal
amplitudes. The vertical deflection sensitivity control in-
serts RC compensated ottenuators and also inserts the pre-
omplifier stages in the two highest gain positions, [t is
variable in steps of approximately 3 to 1. The vertical

amplifier attenuator is a low impedance potentiometer
providing o continvously variable attenvation of 3 to 1
ta fill in the steps of the vertical deflection sensitivity con-
trol. The overall sensitivity of the vertical amplifier is con-
tinuously variable from .03 volts/centimeter to 100 valts/
centimeter, peak to peak,

A. C. - D. €. Switch — When the direct coupled fea-
ture of the amplifier is not needed, or when it is desirable
to ohserve only the oc components of the signal, this
switch may be thrown to the ac  paositien, inserting a cou-
pling copacitor,

Input Selector — The 513-D is equipped with two
signal input connections, either of which may be used, still
retaining the full bandwidth, Selection is made by the
vertical input selectar switch. This feature offers a con-
venient method of making ropid comporison between two
signals,

Constant Input Impedance — The input impedance
of 1 megohm and 40 uuf is maintained ot all sensitivity
settings, permitting use of R-C input probes,

Probe — The Type 513-D is supplied complete with
a high impedance probe on a 427 cable, The probe is
R-C compensated ond has an attenuvation of 10X with an
input impedence of 10 megohms and o copacity of ap-
proximately 14 mmf,

Auxiliary Power — A power supply socket is pro-
vided for o cathode follower probe or an auxiliary ampli-
fier stage connected close to the cireuit under observaiten.
&.3 volts ae at .5 amp ond 15 to 150 volts regulated
de at 15 ma. is available. 6.3 volts ac is alse avail-
able from a front panel pin jock.

Signal Delay Network — A .25 microsecand delay
network provides a means of ohserving the front of a
pulse which is being used to trigger the sweep, by delay-
ing the appearance of the signal until the cathode ray
tube is unblanked and the sweep operating linearly.

Amplitude Calibrator — Amplitude calibration s
accomplished by means of a compaorison sguare wave
whose amplitude is continuously variable in 7 ranges from
.05 volts full scale te 50 volts full scale. Accuracy of square
wave amplitude exceeds ==3% of full scale. The cali-
brator veltage is also brought out te a uhi connector so
that it may be used for chacking the adjustment of the
probe or the R-C attenuators incorporated in the vertical
amplifier, or used in conjunction with other equipment.

Direct Connection to CRT Deflection Plates —It is
often desirable to make a low copacity-low inductance
connection fo the deflection plates to permit observation
of extremely high speed transients which would be dis-
torted by the amplifier. An aperature in the side of the
cose permits convenient direct connection to the deflec-
tion plates.

HORIZONTAL DEFLECTION SYSTEM

The sweep system employed in the Type 513-D is in
most respects similar to that of the widely used TEKTROMIX
Type 511-A Oscilloscope.
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Triggered Sweep — A continuously variable, linear,
triggered sweep is available covering the range of .01
sec/em to .1 microsec/cm. A two dial sweep time multi-
plier is vsed which mokes possible mueh mere accurate
readings than were possible with previous instruments. The
sweep time is occurate to within 5% of the dial read-
ings, permitting the Type 513-D to be used for many
frequency ond time measurements. The sweep may be
readily synchronized with sine waves of frequencies os
high as 10 me or with pulses as short as .05 micresecand.
When triggered by o sharp pulse, the sweep is started
and the cathode roy tube is unblonked in less than .1
microsecond,

Trigger Selector — The sweep may be triggered by
an external signal of either positive or negative polarity.
It may also be triggered by either the positive or negative
portion of the signal under observation, or it may be
synchronized with the power line freguency.

Trigger Rate Generator — A built-in, free running,
blocking oscillater is used as o trigger rate generator.
The frequency is variable in 5 steps from 200 to 5000
pulses per sec. A positive pulse of approximately 60 volts
amplitude is avoilable on a front panel binding post so
that the trigger rate generator may be vsed to synchronize
external equipment.

Recurrent Sweep — A conventional free runmning,
sawlooth sweep may be obtained merely by readjusting
the sweep stability control. This sweep may be redadily
synchronized with the waveferm under observation.

Sweep Magnifier— A contral on the ponel allaws
any selected 20% of the sweep to be amplified five times,
except on the 0.1 psec/cm range, and thus expanded to
cover the entire trace,

External Sweep — An externol sweep may be ap-
plied to the horizantal deflection plates via an attenuator
and o two stage direct coupled amplifier. The maximum
sensitivity is 1.6 volts [peak to peak) per cm of deflection.

OTHER FEATURES

Delayed Gate — A delayed positive gate of ap-
proximately 30 volts amplitude is available ot a front
panel binding post. The start of the gate may be posi-
tioned at any point on the sweep up to .3 microsecond
from the start of the sweep by means of o control an the
front panel. The rise time of this deloyed gate is ap-
proximately 75 microseconds.

Delayed Trigger — In cases where a trigger of short
rise fime is desired, a frigger of 50 volts amplitude, across
100 ohms, is avoilable on o separate output connector.
The rise time is .1 microsecond ond its total durakion is
approximately .25 microsecond. This delayed trigger may
be positioned to any point on the sweep, from within .4
microseconds of its start,

The delayed gate and the delayed trigger may be used
simultaneously if it is desired. This feature greatly extends
the usefulness of the Type 513-D in the fields of radar,
medical research, etc.

Edge Lighted Graticule — As in all other TEKTROMIX
Cathode Ray Oscilloscopes, a plastic, edge-lighted grati-
cule is provided. The illumination en this graficule maoy
be adjusted by a front panel control. Centimeter lines are
scribed in both the horizontal and vertical directions to
facilitate accurate measurement of amplitude and duration
of the waveshopes being observed. A color filter is pro-
vided to increase the contrast when viewing in o brightly
lighted room,

Output Waveforms — Binding posts are provided
on the front panel, making available, in addition to the
delayed gote and trigger, the sweep sawtooth and o paosi-
tive gate starting simultaneously with the sweep and of
the same duration. These waveforms are taken from the
outputs of cathode followers, so that the termination will
not affect the operation of the instrument.

Regulated Power Supply — All dc voltages are
electronically regulated. Also, the Type 513-D features
a regulated 12 kv accelerating voltage supply. This pre-
vents a change in acceleration potential as the intensity
is changed. It makes possible the high accuracy of the
calibration on the Type 513-D as there is very little
change of image size with a chonge of brightness, The
Type 513-D is not affected by line voltage variations
over the range of 105 to 125 volts,

Intensity Modulation (Z Axis) —— A binding post
is provided on the panel for the purpose of receiving ex-
ternal blonking pulses, time markers, ete.

CHARACTERISTICS

Sweep Circuit = Hard tube type, either triggered or
recurrent as desired.

Sweep Time — Continuously variable, .01 sec to .1
microsecond per centimeter of deflection, Calibration oc-
curacy 5% or better,

Trigger Requirements — Sine waves 0.5 to 50 v
peak. Pulses 0.15 to 15 v, as short as 0.05 psec. Signal
under observation producing 0.5 em or more deflection.

Sweep Log — .1 microsecond, meximum,

Sweep Magnification — 5 times indicated sweep
speed, except an fastest range.,
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External Sweep Input — Coupled via 100K poten-
Hemeter and 2 stage direct coupled sweep amplifier. Max-
imum deflection sensitivity, 1.6 velts per cm  dec or peok
to peak  oc,

Vertical Amplifier — 4 stoge, Jrd ond dth stoge
direct coupled push-pull. Distributed output (4th] stage.

A. C. Vertical Deflection Sensitivity — Cantinu-
auzly variable from .03 volts/cm to 100 volts ‘'cm., peok
to peak.

D. C. Vertical Deflection Sensitivity — Continu-
cusly wvariable frem .3 volt/em to 100 valts/em, peok
to peak.

Probe — B-C freguency compensated, The sensitivity
iz reduced by a factor of 10 when the probe is used.

Input Impedance — 1 meg shunted by 40 mmf
With probe, 10 meg shunted by 14 mmf.

Vertical Amplifier Transient Response — Rise
fime (105 -90%.1 .025 microsecond.,

Signal Delay Metwork — Provides .25 microsecond
signol deloy, Permits observation of wovefront that trig-
GOTS SWEE[.

Calibrating Voltage — Square wave, approximately
1 ke. Seven ranges, 0.05v to 50v full scale. Continuously
variable, occurate within 3 % of full scale.
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Output Waveforms — Sweep sawiooth, delayed
trigger, delayed gate, gaote, 1 ke calibrator square wave,
trigger from internal raote generator,

Internal Trigger Rate Generater — 5 ronges from
200 to 3000 cycles per sec.

Cathode Ray Tube — A metallized type 5XP cathode-
ray tube with P2 phosphor is furnished with the Type 513
vnless a P1 or P11 phosphor is specified as the optional
choice.

Construction — Completely self-contained, cobinet
and chassis made of electrically welded aluminum alloy.
Photo etched front panel.

Dimensions — 184" high, 127 " wide, 22 % " deep.

Weight — 7% pounds, complete with accessories.

Power Requirements — 105-125 ar 210-250 valts,
50-60 eyeles ac , 475 watts,

VACUUM TUBE COMPLEMENT

Input Pre-Amplitier ... ... oo L 12AWE
2nd Stage Pre-Amplifier ... .. .. ... 12AWA
Pre-Amplifier Cathede Follower ... ... .. 12477
Gain Control Cothode Follower . ., .. .. .. 12AT7
Probe Power Cathode Follower . .. .. .. .. &lé
Internal Trigger Amplifier ... .. ...... .. 1 2AW &
Delay Line Impedance Matching

Cathode Fallower . .. ......... 12AT7
Driver Cathode Follower . .. .. .. 12ATTF
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Sweep Length Multivibrator . ... ... ..... 12AT7
Sweep Output Cathode Follower . ... .. .. &C4
Sweep Magnifier dc Restorer ... ..., .. &ALS
Sweep Magnifier .. ...........cciiaan &16
Cothode Ray Tube. . .. ... ............ 5XP
|-B00 v Rectifier, Doubler s o &X 4
800 v Series Regulotor. .. ........... AASS5
{800 v Regulator Amplifier . .......... aAllé
+275v Series Regulatar_ _ .. ...... ... .. aAllS
+-275v Regulater Amplifier . ... ..., SALS
4+ 275v Series Regulatar_ . .. . ... ...... HAST
+225v Regulatar Amplifier . . .. .. .. .. sAlUS
~+225v Regulator Comparater . .. .. .. .. 12AX7
+225v Voltage Reference . ... ........ 5451
— 150 Bactifier: s Da i s e e 2 aX4
—150v Reference .. .. oD3
Driver ....cou i v 4 6AHS High Valtage Oseillator Regululur ....... &ALS
Driver Voltage Cathode Follower. .. ... .. 6ASS High Yoltage Qselllator , . & . «isvvs oo srs SAUS
Cal. Multivibrator .. .............nn 12407 High Voltage Regulater Comparator . .. .. 12407
Cal. Limiter and Qutput Cathode Follower . . 12407 -+ 10 kv Rectifier, Doubler . . ... ... ... . 3 5642
Output Distributed Amplifier ...........14 SCBS —2000v Rectifier . ... ] 5547
Trigger Inverter . ... SR S 6AHS Delayed Gate Multivibra’ br T e ¥ ] 12477
Trigger Amplifier d‘: RES""'E" g WS Y2 6ALS Delayed Gote Cathode Follower . .. .. ... T 12AT7
Coupling Diede .................... Y2 GALS Blocking Oscillateor Trigger Tube . ... .... % 12AT7
Trigger Amplifier ... ......... LRI SAGY Delayed Trigger Blocking Oscillater . . . ... 12AT7
Sweep Multivibrater . ... ... 6AHS Delayed Trigger Output Cathode Follawer . . 12AT7
Sweep Multivibrator ... oL SAG7 Trigger Ratz Gen, Blocking Oscillatar. . . . &l
Sweep Generator Clamp Tube ... ....... 6AG7 Trigger Rate Gen, Cathode Follower . . . .. 12AT7
Sweep Charging Potential Cathode
Follower o o iy DR nesn s %4 -
aarele: Redlogeresr s s s SALS Price — %1,650.00 f.o.b. Portland, Oregon.
ifi verter . . .. .. ... 12AU7
el e 2 4ncs  TYPE 513 CATHODE RAY OSCILLOSCOPE
Sweep dc Llevel Control . ............ 2 &HCB& 3 i ;
—!—ane Oiiput Cothode, Followet .-cx .ov . Vo 12AU7 The Type 513 Caothode Ray Osmllc:fcope is |deu:|llcu|
Astigmatism Potential Cathode Follower . ., 12 12407 o the Type S]SiD' H_EEPI Thur_The S Smicigaeconthaignnl
Unblanking Amplifier, Inverter . ... ... ... 12AT7 Delay Network is omitted. Price $1,600.00 f.0.b, Port-
Unklanking Cathode Fellower. .. .. ..... &C4 land, Cregon,
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TYPE 514-AD

NEW VERTICAL AMPLIFIER
éem undistorted deflection
Bandwidth —dc to 10 mc, 0.04 psec risetime
Sensitivity —dc to 10 me, 0.3 v/em to 100 v/em
2 cps to 10 me, 0.03 v/em to 100 v/em
NEW CATHODE-RAY TUBE
Flat-faced, 3 kv occelerating potential

TIME BASE RANGE
0.1 usec/cm to 0.01 sec/cm, accurate within 5 %

DIRECT COUPLED UNBLANKING

Uniform crt grid bias regardless of sweep time
and repetition rate

MEW CALIERATOR
Variable duty cycle square wave

GENERAL DESCRIPTION

The TEKTROMIX Type 514-AD Cathode-Ray Oscilloscope
is a self-contained general purpose precision instrument,
designed specifically to incorporate the advantages of
direct coupling, excellent transient response and high gain
inte a medium priced oscilloscope. The successful realiza-
tion of these qualities in an instrument has been combined
with economy and portability by the use of distributed
amplifier techniques.

Accurate medsurements of timing and amplitude are
possible, with carefully calibrated conirels reflecting the
use of precision and matched components in fully compen-
sated circuits.

VERTICAL DEFLECTION SYSTEM

10 mc Direct Coupled Amplifier — The best over-
all criterion of amplifier response is the quality of the re-
preduction of a square wave. Therefore, the vertical ampli-
fier of the TEKTROMIX Type 514-AD Oscilloscope is adjusted
for optimum tfransient response, as are all TEKTROMNIX
amplifiers, A sensitivity of 0.3 v/ecm is avaoilable in both
direct and capacitively coupled positions. Additional sen-
sitivity of 0.3 v/em to 0.03 v/em is provided with capaci-
tive coupling only,

The desirable combination of 10 mc bandwidth, direct
coupling, high sensitivity and & em undistorted deflection
is achieved efficiently by the use of a 3 section distributed
amplifier in the push-pull output stage.

Dual Inputs — Provision is made for observing either
one of two signal sources separately by the turn of a switch.
This permits the change in wave shape between the input
and output of a circuit to be conveniently seen, comparisons
of amplitude and time relationships te be made, or ob-
servation of other phenomena invelving the relative forms
of two different signals.

Direct or Capacitive Coupling — In the observa-
tion of ripple voltage, noise level, etc., it is sometimes
unnecessary ta display the de component. Indeed, the
sensitivity necessary to amplify the ac component suffi-
ciently to be ohserved often will cause the de component
to exceed the range of the vertical peosition control. An
AC-DC switch inserts coupling capacitars for the convenient
analysis of this type of waveform.

Deflection Sensitivity Controls — The problem of
attaining a large variation of amplifier gain, to permit dis-
playing a wide range of signal amplitudes without distor-
tion, is multiplied by the necessity of retaining stable ampli-
fier characteristics over the full range of sensitivity. This
requirement is solved in the Type 514-AD by using a high
gain amplifier and inserting precision, frequency compen-
sated attenvator netwerks. These vary the over-all gain in
steps of approximately 10 db, permitting a range in vertical
deflection sensitivity of 0.03 v/em to 100 v/em.

To ohtain continuous variation between the 10 db steps,
a potentiometer is employed in a cathode follower circuit.
Mo appreciakle change in amplifier stability or frequency
response is encountered in adjusting the gain over this
range.

Direct Input to CRT — For those occasions when a
direct, low capacity connection to the deflection plates is
desired, an access panel on the side of the instrument
affords convenient plug-in facilities for this purpose.

SWEEP CIRCUITS

The Type 514-AD offers complete flexibility of opera-
tion within the limits of its design. A highly adaptable sweep
system provides a fitting counterpart to the vertical ampli-
fier previously described. The sweep generator, operating
over a wide range of sweep rates, can be triggered from
a versatile trigger selector system, offering convenient ad-
aptation to the test conditions.
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Offering o range of sweep rates from 0.1 psec/cm fo
0.01 sec/cm, the sweep generator can be synchronized
with frequencies as high as 10 me, or triggered by pulses
as short as 0,05 psec, The ert becomes unblanked, and the
sweep is operating linearly, within 0.1 psec after a sharp
trigger impulse is received.

Trigger Facilities — The ahility to synchronize with
positive or negalive pulses—from the signal being ob-
served or from an exfernal source — offers great flexi-
bility of operation. Synchronization with the power line
frequency is optional.

A wide-band phase splitter and trigger, amplifier pre-
serves the risefime of high speed transients, permitting the
unusually short starting ond unblanking time,

Sweep Generator — The sweep generafor circuit of
the Type 514-AD is similar to that of the Type 511-AD.
The versatility of operation which characterizes the Type
511-AD is shared by this instrument.

The sweep generating circuitry is such that a slight ad-
justment of the sweep stability confral is sufficient to obtain
either recurrent or triggered sweeps. Pulses occurring 3
usec apart will trigger individual sweeps, and the operat-
ing stability of the circuits is such that long periods can
separate enabling pulses. In the free running condition, a
sweep repefition rafte of unusual stability is obtained.

Sweep Amplifier — The sweep amplifier is a direct-
coupled, wide-band amplifier engineered to reproduce the
sawtooth waveform faithfully and amplify it to the neces-
sary voltage to deflect the electron beam across the cath-
ode-ray tube screen. An internal adjustment is provided
should it become necessary to compensate for the changes
caused by replacement of the sweep amplifier or cathede-
ray fubes.

For these occasions when it is hecessary to use an ex-
ternal source as o sweep generotor, the introduction of
desired waveforms is simplified by o front panel connec-
tion, This input, which is connected to the amplifier by
means of the sweep time selector switch, is provided with
da seporate varioble attenuateor, permiting a mazimum
sensitivity of 1.5 v/cm.

Sweep Magnifier — A control on the panel allows:

any selected 20% of the sweep to be amplified five times,
except on the 0.1 usec/cm range, and thus expanded to
cover the entire trace.

MEASUREMENT FEATURES

The accuracy of indication of the Type 514-AD is in-
sured by the consistent operation of the carefully de-
signed amplifier, sweep and calibrator circuits,

Amplitude Calibrator — A variable duty cycle square
wave calibration voltage is provided. This voltage is con-
tinuously variable from zero to 50 volts in seven ranges,
accurate within 3% of full scale. The duty cycle is variable
from 2% to ?8%. This permits the duty cycle of the cali-
brator to be matched with the duty eycle of the observed
signal, thus minimizing error in amplitude calibration of an

ac coupled signal due to chonge in amplifier bios with
the duty eycle of the signal.

Sweep Timing — The five range sweep time selector
offers a choice of sweeps ranging from 0.1 usec/cm to
0.01 sec/em. The sweep time multiplier, consisting of a
10 section precision fixed resistance ond o colibrated
variable resistor, permits readings of sweep time accurate
to within 5%, thus eliminating the need for timing markers
in most measurement applications.

Hiuminated Graticule — Accuracy of timing ond
amplitude measurements is enhanced by scribed graticule
markings, which are illuminated in a color complementary
to that of the filter. Direct voltage measurements of any
partion of the signal can be mode when the deflection sen-
sitivity is pre-set with the aid of the calibrator. A glance of
the settings of the sweep time controls likewise suffices for
accurate measurements of duration, repetition rates, etc.

Intensity Moduletion — Provision is made for bright-
ening or blanking pulses to he introduced on the cathode
of the ert, via an rc coupling network. In coses where the
observed waveform is extremely complex, ond meaosure-
ments must be made more accurately than is possible with
the oscilloscope calibration alone, intensity modulation
offers an aasy method of intreducing timing pulses.

OUTPUT WAVESHAPES

In the measurement and observation of complex phe-
nomana, it is frequently necessary that much ouxiliory
equipment, in addition to the oscilloscope, be operated in
a strict time relationship to the phenomena. To eliminate
the necessity of special external shaping and amplifying
circuits, the Type 514-AD offers a variety of output wave-
forms to contrel the operation of this accessary equipment.

Sweep Ouiput — To use as a sweep on an external
crt, or to facilitate time deloy operations, a sweep saw-
tooth of 15 volts amplitude is available at the front panel.
Cathode follower cutput provides a relatively low imped-
ance and prevents loading of the sweep generator circuit.

Paositive Gate — Frequently, it is desirable that aux-
iliary equipment operate only for the period of the sweep.
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A square positive pulse of the same duration of the sweep,
and of 40 volts amplitude, provides o convenient means
of triggering and gating associated equipment.

Negative Gate — A similar pulse, of opposite polarity
and —40 wvolts amplitude, appears simultanecusly at
anocther front panel binding post, offering like aid in op-
erating auxiliary devices.

Calibrator Output — The square wave calibrator
output, availoble at the front panel, permits convenient
checking and adjustment of the Type 514-AD compensating
copacitors, and provides an occurately adjustable signal
source for calibrating other equipment.

ADDITIONAL FEATURES

Probe — Some observations require great care to pre-
vent undue interference with the signal source. A small,
insulated 10x probe is furnished with the instrument. The
probe presents an input impedance of 10 megohms paral-
leled by approximately 14 uuf, minimizing stray pickup
and providing reduced loading on the circuit under oh-
servation.

Regulated Power Supplies—To insure consistency
in eperation, all dc power supplies in the Type 514-AD
have been reguloted against variations in load, and line
voltage changes over the range of 105-125v. Changes in
load, such as increasing the intensity of the trace, do not
appreciably vary the deflection sensitivity of the instru-
ment, thus maintaining accuracy of timing and amplitude
calibration. -

Construction —High quality, electrically welded alu-
minum alloy is used in the construction of the frame, chassis
and case, providing a light, clean mechanical design that
reflects the careful thought which enters into the develop-
ment of all TEKTROMIX instruments, All chassis ore mounted
so that the wiring layouts and components are readily
accessible, permitting easy maintenance and repair. The
cabled wiring, terminal boards, mounfing brackets and
other details mirror the effort which is put forth to make
the appearance of TEKTROMNIX instruments consistent with
their operation.

TYPE 514-AD CHARACTERISTICS

Sweep Circvit—Hard tube type, triggered or recur-
rent operation as desired,

Sweeps — Continuously variable, 0.01 sec/cm to 0.1
psec/cm. Calibration accuraey 5%.

Trigger Requirements — Sine waves 0.5 ta 50 v
peak. Pulses 0.15 to 15 v, as short as 0.05 psec. Signal
under chservation producing 0.5 cm or more deflection.

Sweep Lag — 0.1 usec, maximum.

Sweep Magnification — 5 times indicoted sweep
speed, except on fastest range.

External Sweep Input — Direct coupled via 100 k
potentiometer and sweep amplifier. Deflection sensitivity
1.5 v/em.

Vertical Amplifier — 4 stage. 3rd and 4th stage
direct coupled push-pull. Distributed output [(4th) stage.

A, C. YVertical Deflection Sensitivity — Continuously
variable from 0.03 v/em to 100 v/cm, peak to peak.

D. C. Vertical Deflection Sensitivity — Continuously
variable from 0.3 v/cm to 100 v/cm, peak to peak.

Input Impedance — 1 meg, shunted by 40 ppf. With
probe, 10 meg. shunted by 14 ppf.

Vertical Amplifier Response —D.C. to 10 mc, sensi-
tivity of 0.2 v/cm or lower; 2 cps to 10 mc, sensitivity of
0.03 v/cm or less.

Vertical Amplifier Transient Response — Risetime
(10%-90%) 0.04 usec.

Signal Delay Metwork — Provides 0.25 usec signal
delay. Permits observation of the waveform that triggers
the sweep.

Calibrating Voltage — VYariable duty cycle square
wave, Seven ranges, 0.05v to 50v full scale, continuously
variable, accurate within 3%, Duty cycle variable from

2“.-"& ta‘?ﬂ‘}"n.

Output Waveforms — Sweep sawtooth, positive gate,
negative gate, square wave calibration signal.

Cathode-Ray Tube — A 5ABP1 cathode-ray tube is
furnished unless @ P7 or P11 phosphor is specified as the
optional choice. An occcelerating potential of 3 kv is used
(+ 1.5 kv and — 1.5 kv].

Construction—Completely self-contained, cabinet and
chassis mode of electrically welded aluminum. Phato etched
front panel.

Dimensions — 15-15/14" high, 127" wide, 227%"
deep.

Weight — 41 pounds complete with accessories.

Power Requirements — 105-125 or 210-250 volts,
50-60 cycles 375 watts.

Vacuum Tube Complement —
Trigger Phase Splitter. . ... ........c00uns
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Trigger Coupling Diede . .. .......... ... &ALS — 150V Rectifier . .......civieiaionn &X4
Multivibrabor _. . ... ... . SACT —150¥% Ragulatar , .. ... 00000 aa i oD3
MultiviBrator .. .. .. e 12A77 High Voltage Regulator Amplifier. .. ... ... &M55
Unblanking Cathode Follower. ... ... .. il 12AT7 High Veltage Regulator Comparator. .. .. .. 12AU7
Unblanking Limiter ... .. oo oviavninnnn oo 12AU7 High Veltage Oscillator. . . ............. SAGS
Gate Output Phase Splitter. .. .. ... ... ... 15 12AU7 High Yoltage Rectifier. . . ... ........ e 5642
Second Anode Cathode Follower. . ... .. .. % 12AU7 15t Preamp: Shage v soms o ae aso s 12AU6
Magnified Sweep CF Driver. .. .......... 1 12AT7 2nd Préamp Stage. . ... oo i i vavi e &Ua
Sweep Output Cothode Follower. .. ... . ... i 12AT7 Trigger Amplifer . oo oo iis oiis aUB
Sweep Generator . ....cver e reeeons HAGT Cathode Follower. ... . v iviainenan 2 12AT7
Sweep Charging Potential Cathode Fellower . &C4 Phase Inverter Compensater . .. .......... 12AT7
Sweep Magnifier . . ... oo i &1é C. F. Yoltage Regulator . . ... ........... &A55
SweepDCRestorer. .. ... . c0uveunnann SALS L [, ToTT) 0Ty OSSR PN S 4 AN
Sweep Amplifier ... ... .. i 2 &AUS Push-Pull Output. ... oooviii it &  8AGT
Output Lavel Tubes ... ................ 2 &CBS Cal. Multivibrator and Cutput CF. . .. ... ... 12AU7
+450V Rectifier .. ............cinunn GX4 Cal. Multivibrator and Limiter .. ... ....... aU8
+450V Series Regulater . .............. 6AQS Price == $950 f.0.b. Portland, Oregon

+450V Regulator Amplifier. .. .......... aALlG

+ 225V Rectifier . .........oovveninin.s 3 5v4 TYPES514-A CATHODE-RAY OSCILLOSCOPE
+225V Voltage Reference. .. ........... 5651 The Type 514-A Cathode-Roy Oscilloscope is identical
—~+-225Y Regulator Comparator. . ... ...... 124%7 to the Type 514-AD except that the 0.25 usec Signal Delay
---225Y Regulator Amplifier . . ........... sAlS Network is omitted.

—+225Y Series Regulator . .............. GAST Price = $900 f.o.b. Portland, Oregon
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TYPE 517

GENERAL DESCRIPTION

The TEKTROMNIX Type 517 is a wide-band high-voliage
cathode-ray oscilloscope designed primarily for the obser-
vation and photogrophic recording of very fast-rising
waveforms having low duty cycle,

The use of 24 kv accelerating potential on a metallized
cathode-ray tube permits photographic recarding of single
sweeps at the maximum writing-rate permitted by the
vertical amplifier and sweep circuits. Distributed type
vertical amplifiers provide a rise-time of 7 milli-micro-
seconds wth a maximum sensitivity of .1 ¥ /em. Both am-
plitude and time calibrations are provided., Sufficient
time delay is incorporated in the vertical amplifier to

permil viewing the leading edge of the waveform which
triggers the sweep.

The Type 517 consists of two units, indicator and power
supply, mounted on a Scope-Mobile, thus making o very
convenient mobile unit, If desired, the units may be lifted
off the Scope-Mobile for bench use,

VERTICAL DEFLECTION SYSTEM

Distributed Amplifier — In order to provide suffi-
cient vertical deflection voltage with a rise-time as short as
7 milli-microseconds for o cathede-ray tube using 24 kv
accelerating potential, a distributed amplifier is employed.
This amplifier consists of 5 distributed stages plus o phose
inverter and a trigger tube. The first two stages wse six
AAKS tubes each, next a stage of seven 4CBS tubes and
o phase inverter of three 8CB& tubes. The signal now goes
te a push-pull driver stoge having six 4CB& tubes on a
side; and finally te the output stage with twelve &CB&
tubes on each side,

Input — The input to the vertical amplifier is directly to
a 170 ohm grid line, through o UHF type coaxial connector
mounted on the front panel.

Probe — |n order to provide higher input impedances,
a cathode follower input probe, preceded by a capacitive
attenuator, is used. By substituting various capacitive at-
tenuatars, a wide range of sensitivities and input capaci-
tances can be obtained.

Auxiliary Power — A power supply socket is provid-
ed for o cathode follower probe or an auxiliary amplifier
stage connected close to the circuit under observation.
4.3 v dc ot 1 amp and 120 v regulated dc ot 10 ma
is available.

Sensitivity — A front panel vertical amplifier attenuva-
tor control is provided which decreases the sensitivity of
the vertical amplifier from .1 v/cm to .2 v/ecm — a range
of 2 to 1. Operation of this attenuator does not appre-
ciably affect the characteristics of the vertical amplifier,

Signal Delay — Approximately 80 milli-microseconds
of delay cable is incorporated in the signal channel. This
delay, along with the inherent delay in the vertical am-
plifier, permits the sweep to start before the signal reaches
the vertical deflection plates,

Amplitude Calibrator — A pulse-type amplitude cali-
brator is incorporated which provides continuously variable
output voltages in tix ranges, from .15 v full scale to 50 v
full scale, with an accuracy better than 4 % of full scale.

Direct Connection to CRT Deflection Plates — It is
often desirable to make o low-capacity, low-inductance
connection to the deflection plates to permit observation
of extremely high speed transients which would be dis-
torted by the amplifier. An aperture in the side of the case
permits convenient direct connection to the deflection
plates,

HORIZONTAL DEFLECTION SYSTEM

Since many of the fast-rising pulses to be observed are
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either non-repetitive or non-uniformly spaced, it is essen-
tial to have a sweep which can be triggered by the ob-
served pulse itself. The sweep circuit of the Type 517
can be so triggered,

Triggered Sweep — A linear, triggered sweep is
available with eleven fixed, accurately timed sweeps rang-
ing from .01 wsec/cm to 20 psec/em at 24 kv accelerating
potential and half these times for 12 kv. The basic sweep
waveform is generated by o penfode clamp with a cathode
follower boot-strap to maintain the charging current con-
stant throughout the sweep. The waveform is inverted
and fed to the opposite deflection plpte for balanced
deflection,

Trigger Selector — A front panel switch permits the
choice of a trigger from an external source of either polar-
ity, an observed signal of either polarity, or an internal
frigger-rote generator.

Trigger Amplifier —=To enable the Type 517 to trig-
ger from fast-rising signals of smoll amplitude, a wide-
band, distributed type trigger amplifier is incorporated,
Signals of .3 v amplitude, with a rise-time of 1 milli-micro-
second, will easily trigger the sweep. When using the
observed signal as trigger, any signal giving a deflection
of 2 mm is adequate.

Trigger-Rate Generator — A continuously variable
trigger-rate generator operating from 15 to 15,000 cps is
incorporated. This consists of a calibrated phantastron
oscillator controlling a blocking oscillater. Two cathode-
follower outputs are provided so that a time delay may be
inserted in one ocutput if desired,

POWER SUPPLY

Since the Type 517 is o guantitative instrument, it is
necessary that sweep rates and deflection sensitivities
remain constant in spite of line voltage variations. To
accomplish this, all critical veltages are electronically con-
trolled, The de supplies utilize series-regulator tubes con-
trolled by high-gain amplifiers. All heaters in the indicator
unit are regulated in rme terms by a saturable-reactor
regulater.

The accelerating potentials for the CRT are derived from
an oil-filled oscillator-type supply with the CRT gun voltage
regulated to compensate for both load and line changes.
A panel switch on the indicator unit changes the accel-

erating voltage from approximately 24 kv to approxi-
mately 12 kv by changing the point of sampling in the
regulator circuit.

Total power consumption for the Type 517 is approxi-
mately 1250 watts at 105-125 or 210-250 v, 60 cycle,
single-phase oc.

OTHER FEATURES

Calibrated Horizontal Shift = In oddition to the
usual full seale horizontal positioning control, a vernier con-
trol calibrated in millimeters provides occurate measure-
ments over o range of 1, cm for use in measuring rise-time,
etc,

Metallized Cathode Ray Tube — The use of a metal-
lized CRT screen provides two advantages: first, increased
brightness; and second, removal of residual charge from
previous sweeps. This is very important in single sweep
operation, since any residual charge will couse the image
to be displaced from its torrect position,

Forced Cooling — Because of the high power con-
sumption of the fast sweep and wide-band amplifier cir-
cuits, cooling fans are included in both units, The indicator
unit has an efficient air filter to remove dust and foreign
matter from the cooling air,

Output Waveforms — Coaxial connectors are pro-
vided on the front panel, making available two trigger-rate
generator impedances, as well as the calibrater output
voltage. A binding post makes available a positive gate
waveform of 25 volts amplitede with a duration approxi-
mately equal to the sweep being generated, with a rise-
time of .03 psec from a cathode follower source impedance
of 200 ohms.

Edge Lighted Graticule — As in all other TEKTRONIX
Cathade Ray Oscilloscopes, a specially-designed, edge-
lighted, plastic graticule is provided, The illumination on
this graticule may be adjusted by a front panel control.
Centimeter lines are scribed in bojl the horizontal and
vertical directions to facilitote accdrate measurement of
amplitude and duration of the waveshapes being observed.

CHARACTERISTICS

Vertical Amplifier — 5 stages of distributed amplifi-
cation; 4th and 5th stages are push-puli.

Vertical Amplifier Transient Response —Rise time
(10% to §0%) is 7 musec (007 psec). Response is free
of ringing end overshoot.

A 45 millimicrosecond pulse, initial riselime one
millimicrosecond, displayed with o sweep time of 10
millimicraseconds per centimeter. Mote amplifier rise.
fime and freedam from ringing ond avershootb.
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Vertical Amplifier Sensitivity — The maximum ver-
tical amplifier sensitivity with o 5XP cathode-ray tube”
operated at 24 kv accelerating potential is .1 v em
without o probe. With @ cothode follower probe, the
maximum sensitivity is .2 v cm,

Vertical Amplifier Attenuator — A continuous con-
trol with a range of attenuation frem 1X to 2X is provided
in the vertical amplifier. Fixed plug-on attenuators are
provided for use in conjunction with the cathede follower
probe. An external step attenuator with o characteristic
impedance of 170 shms and o ronge of 1 to 64 db in
1 db steps is provided,

Vertical Amplifier Input Impedance — Input im-
pedance direct is 170 ohms resistive. Impedance looking
into probe is 12 megohm and 5., fd. Higher impedance
values con be had depending upon capacitive attenuater
used ahead of probe,

Signal Delay — Delay line of RG&3U coaxial cable
contributes &4 musec delay, This, plus the inherent delay of
the distributed vertical amplifier stages, makes an approxi-
mate total signel delay of 120 mpsec. This signal delay
permits the sweep to be triggered and under way before
the signal is applied to the vertical deflection plates,

Vertical Amplitude Calibrator — Pulse generator
operating at obout 25 ke available at front panel, Six
ranges, 0.15 v to 50 v peak full scale. Continuously vari-
able, accurate within 4% of full scale.

Vertical Amplifier Position Control — With 24 kv
accelerating potential, the wvertical positioning control
moves the troce + 2,0 em from the center line,

Sweep Circuit — Triggered, hard-tube bootstrap type
sweep circuit with inverter to produce balanced deflection.

Sweeps — Eleven fixed ranges of 10, 20, 50, 100,
200, 500 musec/em and 1, 2, 5, 10, 20 psec/cm, with a
maximum displacement error of 2% for 8 em sweep length.

Sweep Starting Time — Approximately 70 mpsec for
the average instrument. A total signal delay of approxi-
mately 120 mpsec permits the sweep to be triggered and
underway before the signal is applied to the vertical
deflection plates.

Horizontal Position Control — With 24 kv acceler-
ating potential, the horizontal position control moves the
trace approximately 5 cm,

Horizontal Pesition Yernier — In addition to the
narmal herizontal pesitioning control, o vernier control
calibrated in millimeters provides accurate measurements
over a range of 1 cm for use in measuring rise-time, eftc.

Duty Cycle — The approximaole limitations on sweep
repetition rates for sweep ronges are:

Maximum
Sweep Time Repetition Rate
2psec/em. . . iviiaui e ooaas 1Lk
T:psec/em: vl senninindls 3Tk
L R T e - g .
osacemi o o o e e 10, ke
| BT o R R O 20, ke

*With a nominal tube vertical deflection
sensitivity of 30 V/cm,

Maximum
Sweep Time Repetition Rofe
S00mpsec/em, L caieaieaiian. 50. ke
200 mpsec/eMm. ..o il i 50. ke
100 mpsec/em. . ... ... B Y 50. ke
S0musec/em. .. ..ouvueiiiiaaann 50. ke
20 mpseclem. .. s S0 ke
T museclfom o Bl T 80. ke

Trigger Requirements —
External trigger: .3 - 15 v peak amplitude.
Internal trigger (frem signall: 2 mm deflection.
For optimum triggering, the rise time of the trigger
source should be as short as possible.

Trigger Rate Generator —

Polarity . .. .o oo ce i it i e Positive.
Eepath & s i 0.4 psec
Riseimal s i mmnn i iun e 0.15 psec.

Output level: 20 v with 50 ohms internal impedance;
&0 v with 200 ohms internal impedance,

Repetition rate: 15-15,000 cps variable in three
ranges with an accuracy of 5% of full scale,

Cathode Ray Tube — A metallized type 5XP cathode-
ray tube with P11 phosphor is furnished with the Type 517
unless @ P1 or P2 phosphor is specified as the optional
choice,
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Construction — Contained in two separate units of
convenient size, normally mounted on a TEKTROMNIX Type
500 Scope-Mobile. Cabinets and chassis are made of
electrically-welded aluminum alloy. Photo-etched front
panels are employed,

Power Requirements — 1250 waltls, 105-125 or
210-250 v, 60 cy‘c!e. single-phase ac. Three primary-
circuit fuses are provided for protection against sustained
over-lood condifions.

Dimensions— s 5 i
Indicatar unit: 12-15/18" wide, 183" high, 26-15/16
deep.
Power unit: 15-15/18" wide, #5 " high, 193" deep,
Weight —

Indicator unit: 7& lbs.
Power unit: 72 lbs,
500 Scope-Mobile: 42 lbs.

TUBE COMPLEMENT

Circuit Use Quantity Type
) Vertical Amplifier
1st Distributed amplifier ... ....... vinee A SAKS*
2nd Distributed amplifier . ........... & SAKS®
3rd Distributed amplifier . ........ i g SCB&*
Phase inverter stage . ... .....c0cc0us 3 4CB&"

Push-pull distributed driver amplifier . ... 12 &CBS"
Push-pull distributed output amplifier . ... 24 = &CB&"
Internal trigger coupling tube . ........ 1 &CBS*

*Selected

Circuit Use Quantity Type

Sweep Generator Circuit

Trigger phase-splitter ... .............
1st Distributed trigger amplifier. .. ......
2nd Distributed trigger amplifier . .. .. ...
Trigger limiter tube . ... . ... ivevasns
Trigger switch fube . ... ........ .0t
Trigger coupling diode . ... ... ........
T 5T | | e e e S ol
Paralleled sweep clamp tubes . . ........
Positive sweep out, cathode follower. . . . ..
Poralleled bootstrap cathode followers. . . .
Decoupling-diode, bootstrap circuit ... ..
Sweep Inverler . i iviivece i e e
Bias, screen, cathode follower volioge-regu-

lator for sweep invertertube. .. .. .. ...

Sweep oulput dc restorer .. ... ... ...
Faralleled unblanking amplifier tubes. . . ..
Screen cathode follower voltage -regulaoter

for unblanking amplifier tubes. .. .. ...

Unblanking voltage cathade follower output

B seten e tn s i e s e L B
Plus gate output cathede fellower. . . ... ..
CRT grid bias stabilizers . ... ..........

Calibrator Circuit

MUIHVIBRGIOr .o wi s s st e
DT we am s miasm ns i om st comcm g
Cathode follower calibrate voltage adj. . . .
Calibrator range output, cothode follower .
*Selected

TEKTRONIX, INC.

ale*
SAKS*
SAKS?
SAGT
SAGT

alé
SAGT
SAGT
12BH7
1 2BH7

&X4
SAGT

1248U7
SALS
SAGT

SASD

&lé
&lé&
NE2*

1248U7
&lé
&lé
ala*



CATHODE-RAY OSCILLOSCOPE

Cireuit Use Quantity Type
Trigger Rate Generator

Phantastron trigger-generator tube . .. . . . 6BHS*
Recharging cathode follower . .. .. ...... ¥ 12407
Trigger coupling triede . .............. o o 12AU7
Pldite eotehinr: i covreres ot o 12417
Blecking oscillatar . ., | . -~ 124U7
50 ahm output cathode f-nrlaw'er SRR 12aU7
200 ohm output cathode follower . .. .. .. 124U7

Astigmatism and Probe Voltage Supply

Astigmatism ond probe voltaoge cothode fol-

IOV T BB . o imocroni i a e s i 12AU7
CRT High Yoltage Supply

Quadrupler rectifiers, 20 kv suppl:.r 4 1%2
Rectifier, —4 kv supply T S 1X2
High voltoge oscillatar rube ............ aAallS
Paralleled series-regulator tubes . .. ..... 2 aAaLllS
Comparator-amplifier ..... .. £5 124U7
Oscillator plate voltage time- deiuy rubE s aC4
High-voltage rectifier-tube filament

gacilalor: i S s St e S o AAGHS

Power Supply, Low Yoltages

FFS0voltrechifier co oo srveanenoneas &X4
+ 750 volt supply series-regulator. . . .. .. &HAUS
Comparator-amplifier, 4750 vsupply . . . . &AUG
Ractifier, |- 475 vsupply . ............ SRAGY
Series-regulator, -|-475 vsepply ... ... AAST
Comparator-amplifier; -|-475 vsupply .. .. LA
Full-wave rectifier, 365 vsupply ...... 2 &X4
Paralleled series-regulatar, 225 vsupply 2 AAST
Comparator-amplifier, -} 225 vsupply . . _. &aUS

Paralleled series-regulater, - 150 vsupply 3 SAST
Comparator-amplifier, 4150 v supply,

Pndshige sl G R e ey YA
Comparator-amplifier, 150 v supply,

TSt SHOEE ooueiuimmn bt e it 124857
Rectifier, —250 veupply . ... ... ... e &Xd
Series-regulator, —250 vsupply . .. .. ... &AUS
Comparator-amplifier, —250 vsupply . .. SAUS
Voltage reference source ... .. ........ 54651
*Selected

TEKTRONIX,

A

Circuit Use Quantity Type
Heater valtage regulatar centrol diode. . . . 2A5-15
Heater voltoge regulatar amplifier. .. .. .. aAUS

Cathode-Ray Tube

Cothode-ray tube with optional phosphors
of F1, P2, or P11, metallized. .. ...... 1 SXP

Accessories Furnished. The complete Type 517
Oscilloscope consists of the following items:

Indicator unit with 5XP11 metaollized cothode-ray
tube, unless a P1 or P2 aptional phosphor is
specified.

Fower unit,

Scope-Mobile, Type 500

Inter-unit connecting cable, Type W317
Cathode follower probe, Type P170CF
Step attenuator, Type B170Y

AC Power cable, Type COP16-8
Viewing hood, Type H310

170 chm coaxial inpui cable,

Instruction Manual, Type 517

PRICE $3500.00 f.o.b. Portland, Oregon,

INC.



CATHODE-RAY OSCILLOSCOPE

TYPE 524-D

WIRT. AT RS

GENERAL DESCRIPTION

The TEKTROMNIX Type 524-D is o portable, self-con-
tained cathode-ray oscilloscope specifically designed for
mointenance and adjustment of television transmitter and
studio equipment.

With this oscilloscope, any portion of the television pic-
ture may be ohserved —from complete frames to small
portions of individual lines. Any one of the 525 lines in the
picture may be located and observed in minute detail.
Accurate time markers greatly facilitate sync pulse timing.
The wide-band vertical amplifier is provided with a net-
work that may be switched in to limit the high frequency
response to that specified by the F.C.C. for standardized

TEKTRONIX,
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|level measurements.

VERTICAL DEFLECTION SYSTEM

Direct Coupled Amplifier—A 10 megacycle vertical
amplifier with a moximum sensitivity of 0.15 v/em direct
coupled and 0.015 v/cm copaocitively coupled provides an
accurate presentation of the video signal. At sensitivities
of 0.15 v/em or lower the signal is fed into a cathode-
coupled gain-control stage, then through the 0.25 usec
delay network and into the push-pull driver stage. A cath-
ode follower stage feeds the grid lines of the distributed
output stage. For the sensitivity ranges 0.015-0.05 v/em
and 0.05-0.15 v/cm a capacitively coupled 2 stage pre-
amplifier is switched in,

INC.



CATHODE-RAY OSCILLOSCOPE

Sensitivity Controls—A seven position control inserts
frequency-compensated attenuators to cover the range
of 0.015 v/em to 50 v/cm. This same contrel inserts the
capacitively coupled pre-omplifier in the 0.05 v/cm and
0.015 v/cm positions. The vertical amplifier attenuateor is
in the cathode circuit of the goin-control stage. These two
controls make the vertical aomplifier sensitivity continuously
variable over its entire range.

Direct or Capacitive Coupling — When the direct
coupled feature of the amplifier is not needed, ar when it
is desirable to observe only the ac components of the sig-
nal, the ac-dec switch may be placed in the ac position. In
this position o coupling capocitor is inserted in the input
cireuit to block the de component of the signal,

Dual Inpuits—The 524-D is equipped with fwo uhf
input connectors. Selection of either input is made by the
vertical input selector. This feature offers o convenient
method of maoking o ropid comparison of fwo separdte
signals.

Probe —The constant input impedance of the 524-D
permits the use of re input probes. A high impedance probe
on a 42" cable is supplied with the instrument, The probe is
frequency compensated and hos an ottenuotion of ten
times. The input impedance of the probe is 10 megohms
paralleled by approximately 14 puf.

Amplitude Calibratoer— A variable duty eycle square
wave calibration valtage is provided, This voltage is con-
tinuously variable from zero to 50 volts in seven ranges,

3

accurate within 3% of full scale. The duty eyele is variable
from 1% to 99%. This permits the duty cycle of the cali-
brator to be matched with the duty eyele of the observed
signal, thus minimizing errer in amplitude calibration of an
ac coupled signal due to change in amplifier bias with the
duty cycle of the signal,

Access Panel— A panel an the side of the instrument
provides a capacitively coupled connection to the vertical
deflection plates and direct connection to the herizontal
deflection plates, bypassing the vertical and horizontal
amplifiers. The vertical position control remains operative.

Pass-band Limiting Switch—A switch located on
the access ponel controls the high-frequency response of
the output circuit of the vertical amplifier, limiting the
response to that specified by the F.C.C. for stondordized
television level measurements.

HORIZONTAL DEFLECTION SYSTEM

The Type 524-D has a continvously variable, linear,
triggered time base covering the range of 0.01 sec/cm
te 0.1 psec/cm. A seven position sweep time selector switch
provides five sweep time positions, an internal &0 cycle
sine wave sweep, and an external sweep position. Dual
sweep time multiplier dials cover the range between steps.
Calibration accuracy is within 5%.

Unblanking —The unblanking circuit used in the Type
524-D ossures constant crt beam current at any sweep
speed or duty cycle for a given intensity control setting,

-
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CATHODE-RAY OSCILLOSCOPE

Sweep Delay—To ochserve individual lines or sync
pulses, the sweep must be fast enough to spread out the
desired information, By delaying the start of the sweep
until the picture has progressed to the desired portion and
then triggering the sweep with ane of the line sync pulses,
any individual portion of the picture may be observed. The
sweep delay introduced in the 524-D is adjustable through
dbout ane and one-half fields, and operates of the frame
rate of 30 cps so that anly one interlaced line is chserved
at any Hime. A field shift button permits switching to the
corresponding interlaced lines in the other field.

Sweep Magnifier —A magnifier principle hos been
incarporated in the 524-D that gives either 3 or 10 times
magnification of any detail that has been positioned to
the center of the screen. With the magnifier on, the oper-
ater may explore the entire frace by slowly turning the
3-turn harizental pesition control, The position of any detail
with respect to the entire sweep may be determined by
turning off the magnifier and observing which part of the
trace is centered on the screen.

Trigger Selector —The Type 524-D has o ten-posi-
tion trigger selector, Beth normal and delayed sweeps may
be triggered by an external signal of either polarity, by
either the positive or negative portion of the signal vnder
observation, or by the power line frequency.

Recurrent Sweep —A conventional free-running saw-
tooth sweep may be obtained by adjusting the sweep stabil-
ity contral, This sweep may be easily synchronized with the
waveform under observation.

OTHER FEATURES

Time Maork Generator —Time markers are inserted
n: intensification pips in the crt beam at time intervals of
1 psec, 0.1 psee, 0.05 usee, or 200 pips per television line.
These markers provide a means of accurately timing the
syne pulses of a compasite signal. Pips spaced 200 per
television line (0,005 H, where H is £3.5 usec] are useful
for adjusting both color and black and white equipment.

Output Waveforms — Positive and negative gate
woveforms produced simultanecusly with each sweep are
provided so that intensification or blanking moy be pro-
duced in a picture monitor te indicate the portion of the
picture under observation. The sweep sowtooth waveform
iz also ovailable on the front panel,

60-cycle Sweep — A &0-cycle internal sweep with
phasing through approximately 150° and variable ampli-
tude is provided te facilitate bandwidth measurements
with o video sweep generator,

4kv Accelerating Potential —A flat-foced cathede-
ray tube, type SABP1, is used in the 524-D, with 4000
volts regulated accelerating potential.

Grouvped Controls —The focus, intensity, and astig-
matism contrals ore conveniently grouped below the crt
sCcreen,

Huminated Groticule—An edge-lighted graticule
marked in centimeters is provided., lllumination is controlled
by a front panel knob. An appropriate color filter increases
contrast when viewing in a brightly lighted room, Also
inclided is o groficule marked for modulation measurement,

Regulated Power Supply —All dc voltages are elec-
tranically regulated to insure stable operation over the
supply range of 105-125 volts, 50-40 cycles,

CHARACTERISTICS

Sweep Circuit—Hard tube type, triggered or recur-
rent operation as desired,

Sweeps — Continvously varicble, 0.01 sec/cm te 0.1
psee/em. Calibration accuracy 5%.

Trigger Requirements — 0.5 to 50v (peak]. Pulses as
shart as 0.05 psec. Signal under observation producing
(0.5 cm deflection ar mare, Compaosite television signal—
1 v peak to peak external or 0.05 v to vert. amp.

Sweep Magnification—Mognifier exponds the sweep
to left and right of center. Either 3 times or 10 times mag-
nification is available except on the 0.1 psec/em sweep
range.

External Sweep Input —Coupled via 100k poten-
tiometer, sweep magnifier, ond direct coupled sweep
amplifier. Maximum deflection sensitivity, 0.25 v/cm dc ar
ae peak to peak.

Time Markers —Four markers: 1 psec, 0.1 psee, 0.05
psec, and 200 per television line, Accurate within 2%,

Vertical Amplifier — 5 stage. 3rd, 4th, and 5th stage
direct coupled push-pull. Distributed output (5th] stage.

AC Vertical Deflection Sensitivity — Continuously
variable from 0.015 v/em to 50 v/cm, peak to peak.

DC Vertical Deflection Sensitivity — Cantinuausly
variable frem 0.15 v/cm to 50 v/cm, peak to peak.

Input Impedance—1 megohm shunted by 40 ppf.
With probe, 10 megohms shunted by 14 uuf.

Vertical Amplifier Response — dc to 10 mc (3db
down) sensitivity of 0.15 v/cm; 2 cps to 10 mc (3 db down)
sensitivity of 0,015 v/cm. Undistorted deflection available
— & cm,

Vertical Amplifier Transient Response — Rise time
(10%-20%] 0.04 usec,

Signal Delay Metwork — Frovides 0.25 psec signal
delay. Permits observation of the woveform that triggers
SwWeep.

Calibrating Voltage — Variable duty cycle square
wave. Seven ranges, 0.05v to 50v full scale, continuously
variable, accurate within 3% . Duty cycle variable from
1% to 999%.

Cathode Ray Tube —4A 5ABP1 cathode-ray tube is
furnished with the Type 524-D unless o P7 or P11 phos-
phor is specified as the optional choice. An accelerating
potential of 4 kv is used [-}2.5 and — 1.3 kv].

Construction—Completely self-contained, cabinet and
chassis mode of electrically welded aluminum. Phote etched
front panel.

Dimensions—15'3 /" high, 12 T " wide, 22 %" deep,

Weight — &1 pounds.

Power Requirements —103-125 or 210-250 volts,
50-60 eveles, 500 watts,

TEKTRONIX, INC.



CATHODE-RAY OSCILLOSCOPE

VACUUM TUBE COMPLEMENT DCrestorer ..................... .. SALS
Caothode-fellower ., . . ..... .. ..o n. 12AT7
Preamplifier . ... ... .. ... .. i a2 &la Decoupling diede ... .. ... .. ......... 5 12AT7
Cathode-follower . . . . R e R i ar g &HBQT Cathode follower . . .. ... ... oiaa, Yz 12AT7
Cathode-coupled umpllfler ............. 2 SCLG Feedback amplifier . .. ... ... ......... ala
EITINRE i i i e R S e 2 &CLE Clamp s s e P e o s wtas Yo 12AT7
Cothode-Tollower, constant current triede . . 2 SBQYT Output cathode-follower . .. .. .. ... ... 1 12AT7
Cutput amplifier .. ...... . .l oo & HAGT Sweep outputamplifier. ... .. ... .. 0L 2 aAHS
Cathode-follower ., .. .... .. .o &A55 Sweep output cathode-follower. .. ... ... .. SBQT
Cal. multivibrator. . . ... ... ..o tunn 124U7 Voltage reference . ... .vveivnnunnen.. 5651
Cal. clipper amplifier. . ... ... ... .. L 12AT7 Regulater amplifier .. .. ... .. ... ... ... 4 sAUS
Cal. cathode-follower . ... ............. W 12ATY Regulator series tube . . .. .. ... o 000 2 1284
Trgger imverter o e S s s i ] SBGT Rechiier s s s e e e 3 aXd
Clamp eI s e s e iz SBGYS Voltage comparator amplifier. ... .. ... ... 128X7
Syncamplifier .. ... 0o 12BEZ7 Regulator series tube. . .. .. . ..ol SAST
SN ERpArator. e e e 15 12BL7 Regulator series lube . . . .. ............. HAS5S
GCouplingdiode @i viiinid e s s 4 12BZ7 Regulator series tube . . . . .............. HAGS
Phantastron: o e e e s amsnamiami do v SEHS Time mark pulse shaper. . . ............. Ya SBOT
Yaltage ccmpurumr .................. 12BZ7 Oscillator gate . .. ... ... . e % sBO7
Triggeramplifier .. ..... ... cviviaan AAGT Time mark oscillator. .. .....cn i e ve SHAKS5
Coupling diada’ .- oouss S ey as SALS Pulse amplifier ...................... sAHE
Megative multivibrator . .. .. ......... ... 12BY7 Regulater amplifier .. ....cvvivir v vnnn 12AU7
Fositive multivibrator . .. .. ... .o e 12BY7 High voltage oscillator. .. .. ... 0venn .. 6AQ5
Gaote amplifier . . . ... AEfeEn e s T 12807 High voltage rectifier. ... .. ... oo v e vnn 3 5442
Astigmatism cathode- R TR T T Cathode-ray tube . ... ..cveiuvinasns SABP1
Unblanking amplifier . . ................ 12AT7
Clamptube . ... i &AGT Price — $1,180.00 f.o.b. Portland, Oregon.

TEKTRONIX, INC.



AUXILIARY AMPLIFIERS

are designed to expand the area of application
of Tektronix oscilloscopes in certain specialized di-
rections. Frequently it is desirable to increase the
sensitivity of the oscilloscope ampli;‘ier into the
mv/cm or uv/em region. Other measurements
may require that the horizontal deflection circuits
have the same order of bandwidth or sensitivity

as the vertical circuits.



DEFLECTION SEMSITIVITY
VOLTS/CM
| CRT DEF. 5EMS. = 25 W/CM)

5
]'51-"""_' L"'I"-.a'lﬁ
AMPL, ATTEN. e 5

HIGH FREQUENCY RESPOMSE

1okc 'KC 950 A,

VOLTAGE GalN

100 1000

LOW FREQUENCY RESPOMSE
0B~ B




DIRECT COUPLED

TYPE 112

Differential Input—Push-Pull Throughout
Band Pass DC — 2 mc
Gain .5 to 5000, Continvously Variable
Shock Mounted Pre-amplifier

The TEKTROMIX Type 112 Direct-Coupled Ampli-
fier is an auxiliary instrument primarily intended for use
with the TEKTROMIX Type 511-A, 511-AD, 512 or other
cathode-ray oscilloscopes. It consists of the vertical am-
plifier of the Type 512 Oscilloscope complete with self-
contained, fully- reqgulaoted power supply ond sguare

TEKTRONIX, INC.

AMPLIFIER

wave voltage calibrator. Forced air cooling is provided
by a fan mounted an the power chassis.

When uvted with o cathode-ray oscilloscope in which
the cathode-ray tube has a basic deflection factor of 25
volts per centimeter, the deflection sensitivity (peak to
peak] is 5 millivalts to 50 volts per centimeter, Expressed
in terms of volioge gain, the range is .5 minimum to 5000
maximum, continuously variable by means of the step af-
tenuator ond wvarioble potentiometer. The poss band,
when working into @ 5CP type CRT and using short leads, is
DC ta 2 me when voltage gain requirements are 1464 or less,
DC te 1 me when voltage gain requirements fall within the
range of 144 to 5000,

The TEKTROMIX Type 112 input impedance is approx-
imately 1 megohm poraolleled by 45 ppf ecch side to
ground for direet connection, and is approximately 10
megohms paralleled by 14 ppf each side to ground when
using the two RC probes which are supplied as standard
accessories, The probes have an attenuation of ten, Either
single-ended or a differential input may be employed.

When using the differential input, effects of the in-phase
components are minimized. At full gain of the amplifier,
one volt of in-phase signal will produce less deflection than
5 mv applied between the inputs. The differential input
also provides a ready means of mixing two signals with-
out interaction or frequency discrimination.

The amplitude response curves are aopproximately 3 db
down at the high frequency points mentioned above. The
rate of fall of amplitude response, however, is quite
gradual, with useful amplification existing considerably
above the quated points,

Designed to work into o high impedance load [(CRT
plates), each output tube plate is connected to output ter-
minals via 100 k current limiting resistors and by-pass
capacitors., For other applications, short circuiting the
limiting components will provide an output impedance of
BOOO ohms plate to plate. A maximum output voltage of
approsimately 150 volts [peak to peak) is available when
warking inte a high impedance load.

Output connections are from a right hond side access
panel by means of banana jocks and plugs. Mounted at
the rear of the amplifier, o coaxial connector permits the
injection of time markers at a point just ahead of the output
stage withaut interaction with other signals present. Also,
at the rear of the cabinet are two controls which deter-
mine the voltage point with respect to ground at which the
output circuits [CRT deflection plates when so used) func-
tion. The output level is adjustable between Dand+4 150v.



DIRECT COUPLED AMPLIFIER

A rapid change between the adjusted output level and
150 v, is provided by o toggle switch,

SPECIFICATIONS

Deflection Sensitivity . . . . . 5 mv/cm to 50 v/ cm
[when used with oscilloscopes in which the crt has o basic
deflection factor of 25 v/em.)

Voltage Gain. . . ..
Band Pass

.5 to 5000, continuously variable
DC—2 me, gain 1464 or less
DC—1 me, gain 144-5000
Input Impedance. . 1 meg paralleled by 45 puf direct
10 meg paralleled by 14 puf with probes
Maximum Signal Input Yoltage. . ... 400 v [peak]
Calibrating Voltage . . . . Square wave, approximately
1 ke. Mine ranges, 5 mv to 50 v full scole. Continuausly
varioble, accurate within 3% of full scale.
Output Voltage. .. 150 v high imp,; 75 v 8000 ahms
Power Requirement,, ... .... 105-125/210-250 v,
50-60 cycles, 200 watts
15% " high, 414" wide, 214" deep

Dimensians. . . .

Weight, . ... . . 32 pounds, complete with accessories
Vacuum Tube Complement—

LR SRR oo s o e e s 2 5879
2nd Stage. ... e et 2 124046
Cathoda Fallewer . . ... 2 12404
v b | e T 2 12AU6
AT SRR v e s 2 SAGT
Voltage Regulators . ... .. ... ... ... 2 12407
Marker Input Ampl ... oL oL aAlla
Constant Cuerrent Contral . . .. ... .. ... 2 &BHS

Calibrator Multivibrater . ........... 12AU7

Vacuum Tube Complement—

Calibrator Diode and Output

Cathode Follower . . o ool 12AU7
Low Voltage Reetifiers, ... .......... 3 5VAG
Voltage Reference ... .. 5651

Vaoltage Regulater Amplifier . ... ... .. 2 sAUS
Vaoltage Regulator Series Tube . ... ... AASTG

Price $495.00 f.o.b. Portland, Oregon

TEKTRONIX, INC.



WIDE BAND PRE-AMPLIFIER

TYPE 121

W

@

PRE ARFLNED

Optimum Transient Response
Unusuval Adaptability

The TEKTROMIX Type 121 Wide Band Pre-ampli-
fier is o self-contoined three-stage amplifier designed
primarily to increase the sensitivity of the Type 511, 511-A,
and 511-AD oscilloscopes. A maximum voltage gaoin of
100 is available, increasing the sensitivity of the oscille-
scope to 2.5 mv per cm. A combination of step and
continugus attenuators on the TEKTRONIX Type 121 pro-
vides o complete range of sensitivity from 2.5 mv. em to
25 v cm without the use of the attenuators on the oscillo-
scope, Connection between the TEKTROMNIX Type 121
and oscilloscope is via a matched 93-ahm co-axial cable
so that the separation of the instruments may be 100 feet
or more. As in all TEKTROMIX instruments, primary em-
phasis has been ploced on transient response. A bond-
width in excess of 12 me preserves the excellent rise time
of the ascillascope,

Careful design results in o high input impedance of 1
meg shunted by 20 mmf, maintained for all positions of
the attenuators. When desired, conventional RC probes
may be used to increase this impedance ot the expense of
a reduction of gain. DC plate and heater supplies are
available on o front panel power supply socket so that
when both high input impedance and high gain are neces-
sary, o cothode follower probe or o speciol pre-amplifier

stoge mounted directly on the signol source may conveni-
ently be used,

The self-contained power supply in the TEKTROMIX
Type 121 provides electronically regulated DC for the
plates of the tubes and ta minimize the hum level, recti-
fied, filtered DC is supplied to the heaters of the first three
tubes as well as the front panel power supply socket. The
first, second, and C.F, gain control stoges are shock
mounfed.

SPECIFICATIONS
Voltage Gain . .. ... ..... ... ... ....... 100

Input Impedance, Direct. 1 meg paralled by 20 mmf

Max. Peak Output. .. .. ... +1 v in 93-0hm coble

Bond Pass. .. .................. Scps— 12 mc
Front Panel Power Supply Socket. . . . ... &.3 v DC
20-120v DC

Power Requirements — 105-125/210-250 wvolts,
50-40 eyeles, B0 wotts,

Dimensions, . .. 53" wide, 11%" high, 15" deep
Self-contained — Total Weight 18 Ibs.

Vacwum Tube Complement

Ripst Stage: s iiiaii e e &CB&
Sectnd: StagR e e s e s e e &CB&
CF. GainContral ...... ... . ... c.u.n &lé
Third Staige o iin o v R T HAHES
A P T e R e et S e s e T alé
C.F. Voltage Regulater ... . ... ... ..... &lé
Voltage Regulater Comparater . ... ... ... 12AX7
Plate Rectifiers i oo iiiivimaae 2 aX4
Series Voltage Regulater . ... .. ... ... ... 2516
Regulater Amplifier ... . o .cvinuiinrnns &alls
Voltoge Reference . ... ... ............ 5451

Price $265.00 f.o.b. Portland, Oregon

TEKTRONIX, INC.



LOW LEVEL PRE-AMPLIFIER

TYPE 122

GENERAL DESCRIPTION

The TEKTROMNIX Type 122 Pre-amplifier is a compact
three-stoge, battery operated amplifier designed primarily
to extend the sensitivity of the TEKTROMIX Type 512 Os-
cilloscope into the microvolt region. The maximum voltage
gain of 1000 times increases the sensitivity of the Type 512
Cscilloscope to 5 microvolts per centimeter, At maximum
gain an input of 0.02 vaolts peak to peak is permissible.

At maximum bandwidth setting, frequeney response is
essentially flat between 0.16 cycles and 40 ke, Separate
low-frequency and high-frequency controls permit the
bandwidth to be reduced to improve the signaol-to-noise
ratio where reduced bandwidth is permissible,

The first two stages of the Type 122 Amplifier are
operated push-pull and are designed especially to have
a high degree of balance. With careful sefting of the

frant-panel differential-balance control, an 80- to 100-db
rejection ratie can be realized between in-phase and ouf-
of-phase signals applied to the input grids at frequencies
above five cycles,

A frequency-compensated attenuator allows the voltage
gdin to be reduced by a factoer of ten, to a goin of about
100 times. At this gain seting, @ maximum input of 0.1
volts peak to peok is permissible.

A maximum output of 20 volts peak-to-peak is possible
without appreciable deterioration of amplitude linearity at
about 1000x gain, and an output of 10 volts at ebout 100x
gain. Shockmounting, careful bypassing, and use of bat-
tery heater and plate supply reduce microphonics, noise,
and hum to o low level,

A cothode-follower circuit provides a low impedance
output of the erder of 1000 ohms. An ocutput level con-
trol permits operation at ground potential,

CHARACTERISTICS

Frequency Response — 1/6 cps-40 ke,
High Frequency Cutoff,

3 db points 40kec 10kec 1ke 250cps 50 cps
Low Frequency Cutoff,
3 db paints (frequencies-cps) .2 .B B a0.
{time constants-sech 1. 0.2 02 002

Gain—High pesition, approximately 1000; low posi-
tion, approximately 100, Rejection ratio for in-phose sig-
nals — 80 to 100 db (5 cps-40 k).

Maximum Output — 20 v (peok-to-peak].

Output Impedance — 1000 chm: approximately
(cathode follower].

D. C. Output Level — Adjustable to zero lfor use
with D.C. oscilloscopes).

Maximum Input Signal — .02v [peak-to-peak) in
high gain pesition; .2v (peak-to-peak} in low gain position,

Input iImpedance —

Single Ended . ... .. .10 meg. paralleled by 30 ppf mox.
Differential ........20 meg. paralleled by 50 puf mox,

Moise Level — 1 avolt to 4 pvolts RMS depending
on setting of frequency response conlrols.

Power Requirements — From babteries through o
standard octal plug: —90 v at 4 ma.; 135 v at 5 ma,;
6.3 v at ¥ amp.

Vacvum Tube Complement — 1 12AX7 (Special-
Iy selected for differential balance). 2 12AU7 (One spe-
cially selected for differential balance).

Accessories Furnished — Type W122 battery cable
with battery plugs, Type COMN3IP input plug, Type PP3
output cable,

Dimensions — 103% " high; 4% " wide; 7" deep.

Finish — Panel, photo etched aluminum with black
lettering; cabinet, grey wrinkle,

Price — $85.00 f.o.b. Portland, Oregon.
RACK MOUNTED TYPE 122

Mounting Method — The Type 122 is horizontally
mounted in a %" thick panel with the input jock at the left

TEKTRONIX, INC.



LOW LEVEL PRE-AMPLIFIER

end of the panel.

Panel Size — 19" standard relay rock width, 54"
height.

Power Input — Battery cable socket is on right end,
to rear,

Accessories Furnished — Type 'W122 battery cable
with battery plugs, Type COM3P input plug, Type P93
output cable,

Price — $90.00 f.o.b. Portland, Cregon,

FRAME MOUNTED TYPE 122

Mounting Method — The Type 122 is designed for
mounting in a special adapter frame, Type FA160; or it
may be fostened to an existing support.

Panel Size — 414" wide, 12 14" high.
Power Input — Battery cable socket is on top, to rear.
Accessories Furnished — Type W122 battery cable

with battery plugs, Type COMN3P input plug, Type P93
output cable.

Price — $90.00 f.o.b. Portland, Oregon.

ADAPTER FRAME

Type FA1680 — Adapter frame mounts in a relay rack
and is designed to hold four units made up of any com-
bination of Type 122, Type 161, or Type 162. (A

Type 160 power supply requires the panel space of two

units.)

Ouiside Dimensions — 19" standord relay rack
width, 12" high,

Inside Dimensions — 16% " long, 103" high,

Price = % 5.00 f.0.b. Portland, Oregon.

SPECIALS

Battery Cables — Extra long, similar to Type W122
can be ordered as a special item,

TEKTRONIX, INC.



SQUARE WAVE GENERATORS

Square wave testing techniques are recognized
as providing one of the most efficient means of
determining electronic circuit response. Precise
adjustment of frequency compensated attenuator,
amplifier and filter circuits is reduced to a simple

procedure.



Tektronix Square Wave Generators provide
precision square waves which contain useful fre-
quency components ranging from the sub-audio
to the vhf range. Thus, a wide variety of circuit
types can be tested by square wave methods.

To insure stability of waveform, amplitude and
indicated frequency, regulation circuits in the
power supply compensate for adverse conditions
of load, or for power line changes over the range
of 105v to 125v.



SQUARE WAVE GENERATOR & VOLTAGE CALIBRATOR

TYPE 104A
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GENERAL DESCRIPTION

The TEKTROMNIX Type 104-A Square Wave Gene-
rator is an inexpensive generator of precision square
waves in the frequency range maost commenly used for
amplifier response testing. The instrument is similar to its
predecessor, the Type 104, except that it now includes
an accurate voltage colibrator utilizing the two lower fre-
guencies. Improved physical orrongement provides in-
creased usefulness on the test bench. The Type 104-A
is ardinarily furnished te supply square waoves of 50 cps,
1 ke, 100 ke and 1 me, giving good coverage of the audio
and video ranges. By proper choice of these frequencies,
the Type 104-A permits convenient adjustment of a wide
range of amplifier types and accurate chservation of their
frequency and transient response.

FEATURES

Short Rise Time—As o result of careful design, the
two high frequency square waves have o rise time of not
mare than .02 microsecond without overshoot.

High Frequency Output Available ot Low Im-
pedance—The output of the two high frequencies is
available through o matched cable terminated by o con-
tinuously voriaoble attenuator and provides a signal of at
least 5 volls.

Low Frequency Output Available as Calibrating
Voltage—Since the rise time is of less consequence at the

two lower frequencies, o second multivibrater-limiter circuit
provides these signals at a higher impedonce, moking it
possible to obtain the low frequency outpul via o precision
attenuater in 9 ranges of 5 mv to 50 v peak-to-peak, A
calibrated wire wound potentiometer permits continuously
variable amplitude adjustment for each range, accurate
te within 3% of the full scale reading.

Synchronizing Signal—In order to synchronize the
oscilloscope heing used, o seporate binding post supplies
a synchronizing signal of at least 3 volts at all settings of
attenuator or calibrator controls,

APPLICATIONS

The 50 cycle squore wave provides a quick test for the
low frequency characteristics of amplifiers. The 1 ke square
wave is a convenient signal for quickly and accurately
adjusting copacity compensated attenuatars. The 100 ke
and 1 mc square waves permit convenient adjustment of
high frequency compensating networks for video oam-
plifiers,

Provision is made on the two low frequencies for in-
serting the instrument between a signal source and the
oscilloscope. By the turn of a switch, either the signal or
the caolibrating voltoge can be ohserved, permitting oc-
curate measurement of amplitude of any portion of the
signal waveform,

The small size and low cost of the Type 104-A extend
the squore wave testing technique into many fields of
preduction testing.

CHARACTERISTICS

Frequencies—Four fixed: 50 cps, 1 ke, 100 ke, 1 me.
Impedance—VYaries from 0 to 93 ohms for the high
frequency output, depending on the attenuator setting.
Varies from 0 to 10,000 ohms for the low frequency out-
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SQUARE WAVE GENERATOR & vOLTAGE CALIBRATOR

put, depending upon the calibrator control settings.

Rise Time—.02 ,sec for the high frequency outputs,
and 3 psec for the low frequency outpuis,

Amplitude—Continuously variable fram 0 ta 5 valts
for the high frequency cutputs. Continuously varioble frem
0 to 50 vaolts, in ? calibroted ranges, for the low frequency
outputs,

Construction—Chazsis and cabinet are made of weld-
ed aluminum allay, Frent panel is phota etched, satin fin-
ished aluminum, Caobinet has baked gray wrinkle finish,

Dimensions—13 %" high; %" wide; 11 1" deep.

Weight—22 pounds, complete with accessories.

Power Requirements—105-125/210-250 velts, 50-
&0 cycles, approximately 115 watts,

Vacuum Tube Complement—

High Frequency Multivibrators . ....... 2 SAGT
High Frequency Limiter . .. .. ........ HAGT
High Frequency Output Amplifier . .. ... HAGT
Low Frequency Multivibrater . .. .. .. .. 12807
Low Freguency Limiter Diode and

Cathode Fallower . .............. 12407
Trigger Output Cothode Follower. .. ... ala
Power Supply Rectifier . .. .......... V4G
Series Regulator .. ................ aalls
Regulator Amplifier . . . . ... ......... aallé
Voltage Reference . .. ... . ... ..., .. OC3/VR105

Price with listed frequencies $195.00 f.o.b. Paortland,
Oregon. With selected frequencies, $20.00 additional.

TEKTRONIX, INC.



SQUARE WAVE GENERATOR

TYPE 105

Continuously Variable, 25 CPS -1 MC
Rise Time, .02 Microseconds
Direct Reading Frequency Meter

APPLICATIONS

Square wave testing techniques come into wider use os
the need for good transient response in wide band ampli-
fiers becomes increasingly important. In order to test the
high frequency response it is necessary to have o signal
which has a rise and foll at least equal to and preferably
faster than the risetime of the amplifier being tested. In
addition to a sharp rise and fall, the test signal should be
free of over-shoots ond other spurious responses. For
examination of the low frequency response a square wave
signal having flat horizontal portions is needed.

The TEKTROMIX Type 105 Square Wave Generator
provides e suitable signal for both of these tests, Its fre-
quency range extending confinuously from 25 cycles to
1 mec., combined with its risetime of .02 microseconds,
makes it possible to quickly and accurately test amplifiers,
filters, etc., having pass bands from a few cycles to 20 mc.

For an excellent discussion on the connection between

bandwidth and frequency response, compeosition of rise-
time and other details associated with square wave testing,
see Vol. 18, Radiation Laboratory Series, ""Vacuum Tube
Amplifiers'" (McGraw-Hill],

GENERAL DESCRIPTION

The TEKTRONIX Type 105 Square Wave Generalor
eonsists of a multivibrator frequency generator, having
nine ranges in two steps per decade. The signal from the
multivibrator is fed through two shaper stages to the output
stage which consists of three 6AGY tubes in parallel. The
maximum square wave current available at the output ter-
minals is approximately 1560 ma [peak to peak). This gives
approximately 12 v in 75-ohm cable or 15 v in $3-chm
cable. Type of cutput cable furnished with the instrument
is optional. [ 52-ghm, 75-chm or 93-chm cooxial cable. |
If higher output voltages are needed, correspondingly
larger loads may be used with a daterioration of the rise-
time opproximately proportional te the inereased lood.
Maximum available output veltage is 100 v. A panel con-
trol permits setting the output amplitude from near zero
ta the previously mentioned maximums.

For convenience a direct-reading frequency meter is
incarporated in the instrument, The range of the frequency
meter is changed simultaneously with the range of the mul-
tivibrator, providing two scales per decade. The frequency
meter is accurate within 3% of full scale.

Provision is made to furnish a synchronizing signal to an
oscilloscope. The amplitude of this signal is independent
of the output control setting. A sync. input binding post is
also provided so that the square wave frequency may be
synchronized with o frequency stendard.

All DC power supplies are electronically regulated so

TEKTRONIX, INC.



SQUARE WAVE GENERATOR

that uniform operation is obtoined at line voltages of
105-125 ¥./210-250 V.,

Frequency Range. ... ......... 25 cyclesto 1 mc

Rise Time, .. ... .02 micresecands for output load of
100 ohms or less

Output Amplitude. .. 0-100 V. peak to peak ocross

internal $00-chm load
0-140 mao. available for external load

Accuracy of Frequency Indication =39 of full scale

SYNE DUTPIY s s e e 5 Yolts

LT | |- | e et ) 3 Valts

Power Requirements. 105-125, 210-250 V., 50-&0
cycles, 250 watts

Dimensions. . . . . 10 Yy " wide, 14%: " high, 14 %" deep

Weight. .. . .. 35V, pounds complete with accessories

Vacuum Tube Complement
Mulbivibrator & ... . e e e e 2 &GCEBS

Shaperamplifier . .. ... . ooy
Driver amplifigr . ;oo v i e o 2
Owtput omplifier .. ....00iviiineeasoinn 3
Sync input amplifier. ... .. ... .. ... ...,
Sync coupling diede . ... ... ... .........
Meteramplifier . .............ccccv...
Limiter and catcher diode .. .............
Cathode follower voltage regulator . ... . ...
Meter diode . ...... ... ... ... .........
Sync output cathode follower. .. .. .. ... ...
Fixed power supply rectifiers ... .......... 2

Series regulator tubes . .., . ... ......... 2
Regulatar amplifier

Voltage reference tube . ... ... ... .......
Variable power supply rectifiers. ... ....... 2
Series regulator tubes . ................. 2

Regulatar amplifier

Price $395.00 f.0.b. Portland, Oregen

TEKTRONIX, INC.
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SPECIAL INSTRUMENTS

Work in some fields of research and development
requires the use of special instruments in conjunc-
tion with the cathode-ray oscilloscope. Special
instruments developed by TEKTRONIX are

described in this section.



SPECIAL WAVEFORM GENERATORS

TYPE 160 SERIES
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TYPE 160 POWER SUPPLY
TYPE 161 PULSE GENERATOR
TYPE 162 WAVEFORM GENERATOR

The TEKTROMNIX 160 Series of instruments are designed as a simulation of a tetanus stimulus.
to supply timed pulses of adjustable amplitude and durea-
tion. They have been used extensively for nerve s‘rimulgrion, TYPE 160 POWER SUPPLY

for example, in neurophysical experiments, In a typical use
the response time and the noture of the response to an

electrical stimulus generated by a Type 161 ar Type 162 is The Type 160 Power Supply provides regulated DC
measured on an oscilloscope. By using several instruments voltages and AC filament supply for as many as six Type
together o variety of pulse patterns can be obtained, such 141 or Type 142 instruments in any combination.

Some of the waveform combinations possible with Tektronix Type 160 Series Waveform Generators

TEKTRONIX, INC.



SPECIAL WAVEFORM GENERATORS

TYPE 161 PULSE GENERATOR

The Type 161 Pulse Generator can be controlled by
means of either pulse or sawtooth outputs of the Type 162,
The output pulse of the Type 161 occurs simultanecusly
with the input pulse from the Type 142, or can be made to
occcur at any point on the input sowtooth from the Type
142, By selecting the desired portion of the sowtooth for
the generation of the pulse, the Type 181 can provide a
delay of any fraction of the sawtooth duration,

TYPE 162 WAVEFORM GENERATOR

The Type 162 Waveform Generatoer provides gat-
ing or enabling pulses and sawtooth waves which can be
initiated by means of externally-derived signals such as
might be provided by a push button and external battery,
or which can be provided by a stable repetition rate gen-
erator built into the instrument itself.

USES OF COMBINATIONS OF TYPE
161 AND TYPE 162 GENERATORS

A convenient mounting frame is available which adapts
these instruments to relay-rack mounting. One mounting
frame will accommodate one Type 160 Power Supply
and two Type 161 or Type 162 generators, or four
generators. The Type 160 Power Supply will supply the
required power for as many as six generator units in any
combination. The Type 181 Pulse Generator can be
used to gate one or more Type 162 Waveform Gen-
erators, and the Type 162 can be used to trigger sev-
eral Type 161 Pulse Generators. By using combina-
tions of the generators, a variety of waveforms can be
produced. One interunit octal power cable furnished with
each generator and two furnished with each Type 160
Powaer Supply provide a convenient means of supplying
power to a number of the instruments in combination,

r=rrsy
TYPE 160 POWER SUPPLY
CHARACTERISTICS
Voltages —
300 velts DC, unregulated, at 170 milliomps.
+-225 wvolts DC, regulated, at 125 milliamps.
-+150 wvolts DC, regulated, at 5 milliamps.
—170 volts DC, regulated, at 125 milliamps.
4.3 volts AC, unregulated, ot 10 amps.

PYPE 183 POIWER selspy

o

GENERAL DESCRIPTION

The TEKTROMNIX Type 160 Power Supply is designed
ta provide the required valtages and eurrent for os many as
six TEKTRONIX Type 161 or Type 162 Generators in
any combination. Three regulated DC voltages are sup-
plied. The output terminals consist of three octal sockets,
each capable of supplying power for two of these
generafors. '

TEKTRONIX,

Type of Regulation — Electronic, with Type 5651
gas diode reference element,
Output Connections — Three octal female sockets

INC.



SPECIAL WAVEFORM GENERATORS

mounted on rear of chassis. Eoch socket is capable of VACUUM TUBE COMPLEMENT
supplying power to two generactors. Twe 17-inch octal i
interunit power cables are supplied. =300 i pectRar s F RS 5V4
— 170 v rectifier . ......... . ... 5v4
Dimensions — 814" wide, 124" high, 10" deep. 225 v series regulator . .. .. ......... Ve SAST
—170 v serigsregulater . ............. e GAST
Weight — 13.5 pounds. —170 v error voltage amplifier ... ..... EAUS
Construction — Aluminum alloy. Gas diode voltage reference. .. ... ... ... 5651
—225 v error voltage amplifier ........ aAlS
Finish — Buffed photo-etched metal panel, etched =150 v error voltage amplifier ........ Yo 12407
metal chassis, 150 v series regulafor . .. ........ . Wa 12AU7

TYPE 161 PULSE GENERATOR

GENERAL DESCRIPTION

The TEKTROMIX Type 161 Pulse Generator is designed
- to supply calibrated rectangular output pulses of adjustable
duration and amplilud'a and of either polarity when the

required trigger voltage is received from an external
WPE':: 4 P G‘:Z‘i‘fim“ l source. Two types of trigger waveforms can be used to

! R trigger the Type 161, a negative-going sawlooth or o
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SPECIAL WAVEFORM GENERATORS

positive pulse. One output pulse is generated for each
input pulse or each cycle of the sawtooth.

When o negative sawtooth wavefoarm is used to trigger
the generator a rectangular pulse of either polarity and o
50-volt positive gating pulse are generated, The time of
occurrence of the pulse and of the gate can be adjusted to
any peint throughout the duration of the sowtooth. The
duration of the generated pulse and the output gate are
the same.

When a positive pulse is used to trigger the generator,
the same ocutput waveforms are available, but there is no
delay available in the generation of the pulse.

CHARACTERISTICS

Output Waveform — Positive gote. Positive pulse.
MNegative pulse.

Positive Gate Characteristies — Amplitude, 50
volts positive from ground potential, not adjustable. Dura-
tion, 10 nsecto 0.1 see,

Positive Pulse Characteristics — Amplitude, 0 to
50 volts, continuously variable. Duration, 10 psec to 0.1
sec continuously varioble. Risetime, 0.5 usec. Overshoot,
less than 5%. Delay, 0 to 100% of duration of input
sawfooth,

Megative Pulse Characteristics — |dentical with

positive pulse, except polarity.

Output Impedance — Pasitive pulse, 1800 ohms max-
imum. Megative pulse, 5000 ohms maximum, Positive gate,
1000 ohms maximum.

Method of Triggering — Positive pulse, or negative-
going positive sowtooth.

Trigger Sensitivity — Positive pulse, 2-volt peak min-
imum. Sawtooth, rate of change of input waveform, 13
volts /sec. Maximum repetition rate, 50 ke,

Construction — Aluminum allay.

Finish — Buffed photo-etched metal pqnel etched
metal chassis.

Dimensions — 4 %" wide, 12%" high, 7" deep.

Weight — 5 pounds.

Power Requirements — 225 volts DC positive at 22
me. 170 volis DC negative at 17 mao, 6.3 volts AC at 1.1
amps.

VACUUM TUBE COMPLEMENT
Comparalions Sosisinnabinlinassini sy 12aU7

SEhmEATIQGEr: s i e S e 12AT7
Coupling diode and first half of one-kick

multivibrator . ... ..o L Lo 12AT7
Second half multivibrator and paositive

pulse cathode follower . ... . ... ..... [12AT7
Negative pulse amplifier .. ..........-..... &6

TYPE 162 WAVEFORM GENERATOR

FYFE M2 WaVErDEM L-IMFR‘J..'I:E

fres AT e

GENERAL DESCRIPTION

The TEKTROMNIX Type 162 Waveform Generator
provides three types of waveforms of adjustable duration
and repetition rate; pulse, gate, and sawtooth, Generation
of the waveform can be initioted either by means of an
externally derived electrical impulse, or by means of front-
panel controls and switches. Pulse and gate waoveforms
have a minimum risetime of approximately one micro-
second and an amplitude of 50 volts. The shartest pulse
duration is approximately 10 microseconds. The sawtooth
waveform is a positive voltage decreasing uniformly from
positive 150 volts to positive 20 volts.

The Type 162 is useful for initiating chains of events
electrically, and for controlling the duration of their occur-
rence and their repetition rate. When generating wave-
forms recurrently the instrument provides an unusually
stable repetition rate. The Type 162 is specifically
designed to operate in conjunction with TEKTRONIX Type
161 Pulse Generators.

CHARACTERISTICS

Output Waveform — Positive pulse. FPositive gote.
Megative-going sawtooth.

Pulse Characteristics — Amplitude, 50 volts positive
from ground. Duration, 10 psec to 0.2 sec, Risetime, 1 psec,
approximately, minimum. Repetition rate, 0.1 ¢ps to 10
ke for recurrent operafion,

TEKTRONIX, INC,



SPECIAL WAVEFORM GENERATORS

Gate Characteristics — Amplitude, 50 volts positive
from ground, Duration, 100 psec to 10 sec, Repetition rate,
0.1 cps to 10 ke for recurrent operation,

Sawtooth Characteristics — Amplitude decreases
unifarmly with time from positive 150 volts to positive 20
volts, Duration, 100 usec to 10 sec, Repetition rate, 0.1 eps
te 10 ke for recurrent operation.

Output Impedance — Approximately 1000 ohms for
all outputs.

Triggering Means — Externally derived electrical
pulse or gate. Front-ponel pushbutton or switch,

Triggering Input Impedance — High impedance,
consisting of contral grid with 1-megohm grid return
resistor.

Trigger Sensitivity — Positive pulse, 3 volts peak or
greater with risetime 5 milliseconds or less. Sine-wave, 2
volts rms, frequency between 5 cps and 50 ke, At fre-
quencies below 5 cps, the product of rms voltage times
frequency must excead 10,

Gate Sensitivity — Three volts.

Construction — Aluminum alloy.

Finish — Buffed photo-etched metal panel, etched
metal chassis,

Dimensions — 45" wide, 12%" high, 7" deep.

Weight — 5 pounds,

Power Requirements — 225 volts DC positive at 28
ma. 150 volts DC positive ot 1 ma. 170 volts DC negative
at 1.5 ma. 6.3 volts AC at 1.7 amps.

VACUUM TUBE COMPLEMENT

Schmitt trigger eireuit. . .. ... . L 12aU07
Trigger amplifier (operating mode selection) & 12AU7

Mulfivibrabar i vl sus sl sriney i %5 12AU7
Multiibrabor | oo een wmenns s s e 12AU7
Pulse and gate shoping amplifier ... ... .. B 12A07
Phantashian hm. i eaes s sr e SRS &BHE
Pulse and gate amplifier . . ............. W 12AU7
FPhantastron plate coupling eathode

follower, sawtooth out . . .. ... ... T 12AU7
Pulse and gaote output cathode follower . ... ¥ 12AU7
Phantastron plate catching diede .. ... ... & 12AU7

Type 160 Power Supply — $110
Type 161 Pulse Generator — $95
Type 162 Waveform Generator — $95

MOUNTING FRAME adopts Type 180 Series to rack
maunting. Holds four waoveform generators — or fwo
waveform generators and one power supply.

Type FA 160 Mounting Frame — %5

TEKTRONIX, INC,



TIME MARK GENERATOR

TYPE 180

1red 1B TS FAARER TEMREARCE

GENERAL DESCRIPTION

The TEKTRONIX Type 180 Time Mark Generator is
a precision laboratory instrument of high quality design and
construction. The Type 180 generates time markers of 1,
5, 10, 50, 100, 500 microseconds, — 1, 3, 10, 30, 100,
500 milliseconds, — 1 second; sine waves of 5 me, 10 mc,
50 mc; trigger rates of 1, 10, 100 cycles, 1, 10, 100 kila-
cycles. A crystal controlled oscillator operating at one meg-
acycle contrals all outputs. The 1-me frequency is factery
adjusted within 0,005 %, and may easily be standardized
against Station WWY for greater accuracy.

The 1 upsec markers are formed by a clipper, differen-
fiating network, and biased cathode follower. 5 psec to 1
sec markers are generated in a chain of triggered multi-
vibrater circuits and each is shaped in a differentiating
network and biased cathode follower. Markers are mixed
in @ resistive circuit so that marker amplitudes are added
together forming a distinctive timing comb. Markers seleck-
ed by the trigger rate switch are fed to a shaper and
cathode follower to farm the trigger output. The sine wave
outputs are formed by three frequency-multiplier circuits.

A four-position switch is used to select the signal output
—markers, 5-mc sine wave, 10-mc sine wave, or 50-me
sine wave. Individuaol switches are used to form any com-
bination of markers desired. The markers are also available
separately and simultanecusly through individual pin jacks,
and each sine wave frequency is available at a separate

connector. A six-position swifch is used to select the trigger
repetition rate desired.

A Type 180 can be very helpful in the laboratory. You
can use it to calibrate oscilloscope time bases; to calibrate
audio, supersonic, and rf oscillators; to calibrate counters;
os a time measuring instrument (calibrating points from 10
musec to 1 sec); as a repefition rate generator; as a sec-
ondary frequency standard.

Timing comb formed by a combination
of 5 psec, 50 usec, and 100 psec mark-
ers displayed on a TEKTRONIX Type
524.D Oscillascope with a 20 usec/em
time base setting.

1 microsecond marker displayed on a
TEKTRONIX Type 524-D Oscilloscope
with a 1 psec/cm ftime base setfing.

1 kilocycle trigger output of the Type
180 displayed an a TEKTROMIX Type
513-D Oscilloscope.

TEKTRONIX, INC.



TIME MARK GENERATOR

CHARACTERISTICS
Nominal Voltage, Impedance, and Risetime Values
AT SIGNAL OUTPUT AT PIN JACKS
Marker Amplitude Impedance Risetime Amplitude Iimpedance
1 nsec 1v 300 ohms 0.04 psec 20 v 400 ohms
5 psec to 10 psec 1w 400 ohms 0.08 usec 25w 400 ohms
50 psec 1.5v
100 psec to Iv 0.3 psec 50v &00 ohms
1 sec
Trigger Pulses
1, 10, 100 cycles
1, 10, ke Py 200 ohms 0.2 usec
100 ke 3v 200 ohms 0.2 psec
Sine Waves 4 v
3, 10, 50 mc [across 52 ohms) 20 ohms
Regulation

All dc voltages electronically regulated.

Accuracy
Factory adjusted within 0.0055% . (not temp. comp.}

Crystal Stability
Two parts per million per degree.

Construction
Aluminum alloy chassis and cabinet. Hinged sub-chassis.
Photo-etched aluminum panel with anodized finish. Gray
wrinkle finished cabinet,

Power Requirements
105-125 v or 210-250 v, 50-60 cycles— 330 watts,

Dimensions
10% " wide, 16% " high, 147" deep.

Weight
37 lbs. complete with two P93 output cables, A100 clip
lead adapter, and power cord,

VACUUM TUBE COMPLEMENT

Oscillator ond buffer. . ... ..ot : &8

Frequency Multiplier ............... 3 aAHS

Cathode Follower ... ............. . 12AU7

Clamp and ClipperDiede. . .. .. ...... AALS

Amplifier and Cathode Follower. . .. ... 12AT7

Divider Multivibrator . . .. ........... 2 12AT7 Satlas Ragulator: s comiwmamears sy 2 SACIS
Divider Multivibrator . .............. 10 12AU7 SeriesRegulator .. ................ SAST
Coupling Diode and Clamp. . ........ 12 SALS Regulator Amplifier . . .............. 3 SAUS
Marker Cathode Follower. ........... 3 12AU7 Veltage Comparator ... ..........-. 12AX7
Marker Cathode Follower. .. ......... 10 &C4 Voltage Reference ................ 5457
Trigger Shaper and Cathode Follower. . | 12AU7

Rectifier . ...ovveeuerrnnenninins, 6X4 Price—$575 f.o.b. Portland, Oregon

TEKTRONIX, INC.
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ACCESSORIES

These accessories are designed to
expand the applicability of Tektronix
Oscilloscopes in order that a greater

benefit might accrue to the user.



SCOPE-MOBILE

TYPE 500

The TEKTROMIX Type 500 Scope-Mobile has been
especially designed to accommodate the Tektronix Cath-
ode Ray Oscilloscopes. It provides o sturdy yet mobile
and therefore highly useful support for the Oscilloscope.
Convenient and easy cbservation of the CRT foce is
achieved by a 207 tilt back.

A blank panel, 117x15", fronting @ mounting space of
approximately 1% cubic feet allows for auxiliary built-in
equipment as an aid in meeting specialized reguirements.
This space is fully ventilated by means of louvres. A power
input connector and three convenience outlets appear ot
the back.

A drawer is provided for the handy storage of cords,
probes, instruction books, small tools, efc. For quietness
and ease of operation the drawer, 15"x15"x3" in size, is
felt lined and operates in roller bearing support runners.
An open shelf, 17°x24" in size and topped with battle-
ship linoleum, is located at the bottom of the unit.

The unique and functional design of the Scope-Mobile
assures ease of mobility through multi-handhold rails, 5°
rubber tired castering wheels and low weight. The entire
unit is constructed of aluminum alloy materials, finished
in bright buffed aluminum and baked grey wrinkle to
match other Tektronix products,

Total “'dry"" weight of the Scope-Mobile is approxi-
mately 42 pounds and clearance dimensions are 181%"
wide, 39" high and 30" deep.

Type 500 Scope-Mobile price $97.50, f.o.b. Porl-
land, Oregon.

TEKTRONIX, INC.



ACCESSORIES

PROBES

P5310A Attenuator Probe (replaces the F510) — pro-
vides an attenuation of ten times when used
with Tektronix oscilloscopes and amplifiers.
The P510A is small and streamlined, and pre-
sents an input impedance of 10 megohms
paralleled by 14 ppf. The probe body is
completely insulated—made of high impact
strength Fiber Glass Reinforced Alkyd—and
has an internal brass shield. Klipzen tip and
attached ground clip increase its utility. The
F510A has o 42" cooxial coble with uhf
CORNREChar: o s s i e e $8.50

TERMINATION ACCESSORIES

B52R Resistor, terminating, 52 ohms, 1.5w.5% 8.50
B?IR Resistor, terminating, 93 ohms, 1.5w. % 8.50
B52L5 Pod, "L’ configuration, 52 ohms

impedance, 5:1 voltage ratio, 1.5 w.. % 8.50
Pad, “L" configuration, 52 chms
impedance, 10:1 voltoge ratie, 1.5w. 3 8.50
BO3ILS Pad, L' configuration, 23 chms
impedance, 5:1 voltage ratio, 1.5 w. % B.50

B52ZL10

BRILIO Pad, “L" configuration, 23 ohms

impedance, 10:1 voltage ratie, 1.5w. % 8.50
B52ZTI10 Pad, "'T" configuration, symmeltrical,

52 ohms, 10:1 voltage ratio, 1.5 w..511.50
BS3ITIO Pad, “T" eonfiguration, symmetrical,

93 ohms, 10:1 voltage ratio, 1w. .. .$11.50
B93-52L Pad, "'L" configuration, minimum loss,

input 93 ohms, output 52 ohms, 1w..%11.50
B52-170L Pad, "L" configuration, minimum loss,

B170Y

input 52 ohms, output 170 0hms, 0.5w $11.50

Attenuator, step, 1-84 db in 1.db
steps, 170 ohms impedance, 0.25 w.$45.00

COAXIAL CABLES

P50 Cable, coaxial, 50 ohms impedance,

dMlang S e e T e $ 4.00
F?3 Cable, coaxial, #3 ohms impedance,
AT NN ot e S e $ 4.00

P3A Cable, coaxial, cutput, 3 ohms impedance,
terminated one end with variable attenuvatar,
L Ty L PRI $13.50
P23B Cable, coaxial, output, 23 ohms impedance,
terminated one end with % watt, ¥3 ohm

resistor: A2 long: ol oy e $ 5.00
F170 Cable, coaxial, 170 ahms impedance,
A2 long el Sk e B e $ 9.50

DELAY NETWORKS
1-0-25 Delay network, .25 psec delay,

forTwpe 511 . ..o innnns $50.00
1-AD-25 Delay network, .25 psec delay,

for Type S11A ... ... Ea b s e $50.00
3-D-25 Delay network, .25 psec delay,

gin L 7 [ E $65.00
4-D-25 Delay network, .25 psec delay,

for Type S 14 it e £50.00

TEKTRONIX, INC.



ACCESSORIES

H-510

VIEWING HOOD REIIY
Viewing Hood, for TEKTRONIX 57 Oscillo-
scopes. Two piece construction, rubber ond
aluminum, permits vse of aluminum tube as
deep light shield for less eritical applica- A100
tions. Replacement graticule cover included. $4.50 AS10
FA1&0

TEKTRONIX,

MISCELLANEOUS

Bezel, for mounting camera on TEKTROMIX
5" Qscilloscopes. Dimensions — 5% "
square, VW™ thick; ring 72" deep, diometer
3% outside, 5% " inside. Aluminum con-
struction, gray wrinkle finish, felt lined . . . . $4.50

Adapter, cliplead. .. ...............
Adapter, bindingpost . ... ........... 5 1.88
Frame, mounting, for Type 122 and

Type 160 seriesunils . .. .. ... ooouut

INC.



GENERAL INFORMATION

Terms and Shipment

Our terms are 1%, ten days, net thirty days on domestic orders; net thirty days on export orders.
Shipping delay may be prevented by establishing credit at time of placing order. When desirable,
C.0.D. shipments can be arranged.

For information relative to discounts on quantity purchases, please contact your nearest Tektronix
representative, distributor, or branch office.

Although all quotations are for shipment f.o.b. Portland, Oregon, upon request transportation costs
can be prepaid and the amount added to the invoice.

Normally, shipments are made by Railway Express or Motor Freight. If shipment by air is desired,
please specify Air EXPRESS or Air FREIGHT. Experience has eliminated rail freight as a satisfactory
method of surface transportation for electronic instruments.

Export Orders

All orders and inquiries from countries other than the United States should be addressed direcily to:
Tektronix, Inc., Export Department, P.O. Box 831, Portland 7, Oregon. Cable address: TEKTRONIX.

Delivery

Acceptance of purchase orders is indicated by our acknowledgment, and estimated delivery time is
given from date of acknowledged acceptance. Every effort is made to meet the estimated delivery date,
but it must be remembered that @ manufacturer's ability to meet delivery schedules is contingent upon
factors which tend to be uncertain during a time of national emergency.

Field Maintenance

Tektronix Field Maintenance is operated on a non-profit basis, as a service to our customers. Work
is expedited whether or not the instrument is in warranty.

Requests for repairs or replacement parts should include type number and serial number and should
be directed to our representative or branch office in your area. In an emergency, please wire or phone
Field Maintenance, Tektronix, Inc., Portland, Oregon, in addition to notifying the local representative.
This procedure will assure you the fastest possible service.

If an instrument must be returned to the factory for repairs, notify Field Maintenance directly or
through the local representative, indicating type number and serial number, and you will be notified at

once as to procedure to be followed. PLEASE DO NOT RETURN AN INSTRUMENT BEFORE RECEIVING
DIRECTIONS.

It is standard practice for Tektronix to incorporate improvements into production instruments as they
are developed in our laboratories. Owners of existing instruments are notified of modifications, and

modification kits are made available, when practicable, to those who wish to modernize their own
instruments.

For customers who have large quantities of Tektronix instruments and wish to equip their mainte-
nance departments with factory-tested components, integrated kits of parts are available. Kits are de-
signed fo cover expected needs of a group of ten instruments of the same type.

Warranty

All Tektronix instruments are fully guaranteed against defective materials and workmanship for one
year. Should replacement parts be required, whether at no charge under warranty or at established net
prices, they will be shipped from the factory, via air transportation on request, prepaid to any point
within continental North America.

TEKTROMIX Transformers, manufactured in our own plant, carry an indefinite warranty. In the event
of failure please be sure to contact the nearest TEKTRONIX Field Engineer, Field Sales Representative, or
Headquarters.



APPROXIMATE SHIPPING WEIGHTS

EQUIVALENT DIMENSIONAL

INSTRUMENTS NET WEIGHT DOMESTIC PACKED  EXPORT PACKED WEIGHTS IN
TYPE IN POUNDS IN POUNDS IN POUNDS POUNDS KILOGRAMS

SUSE drpons sopneneet ot 36 47 469 135 6.2
77 [ - S S 53 70 92 135 61.2
SEEIRALY. . ccoveprucriye e s 55 72 94 135 61.2
512 ccovmronmmesin sy s 56 73 95 135 61.2
L Lo A A B T BT P P St 77 @5 124 178 80.7
Al S s S 79 RF 126 178 80.7
o R R ) 3 60 r 99 135 61,2
S o RGeS A 61 78 100 135 61.2
sy Iy g

Indicator Unit . ........ 76 103 178 80.7

PowerSupply .. ....... 72 86 105 105 A7.7

Scopemcbile . ........ 42 56 60 147 667
| e e S e - 80 114 178 80.7
T104A . ... ... ...t 22 30 50 20 40.8
s [LF 1 RN R B e o RO 35'% 47 66 Q0 40.8
| T 32 49 76 135 61.2
1 s S e T 182 24 48 20 40.8
o e e A e 5% 9 19 35 15.9
{10 BT T PR B e L e R 22 45 67 135 61.2

T e mmeetas 13% 27

- e e 3% F 4

TR L b o g 3% 7

el e | G s S s 1%
1) < R i 37 48 67 ' 90 . 40.8

<1100 SRS I £ 42 56 60 147 66.7



CURRENTLY AVAILABLE EXTRAS

TYPE 104A SQUARE WAVE GENERATOR
Tropicallzation™ . . .. it i e e Add. . .. .. i
With selected frequencies
2 in range 50 cps to 10 ke
g e S e PO M oo arass b te Ve S e T [

TYPE 105 SQUARE WAVE GENERATOR
Tropicalization® . . . .. e AN T - [ - LML 3 G R

TYPE 112 DIRECT COUPLED AMPLIFIER
Troplealimation® o e R R R R L R e e e

TYPE 121 WIDE BAND PRE-AMPLIFIER
Tropicalization®. . ... s e e b ot o R o D S s e

TYPE 122 LOW LEVEL PRE-AMPLIFIER

Trapicalizetion™. .. . ..ot venenn it b va s resas e e )
Cablnel:meunting Sl nnh sy i v Bt A Full Price: .o sr s
Rack mounblng b il an st R Fill: Price o o
PO VO ITNG e s i e e e e o b s o TR FUll - Prles:, oo i, s
FATGO Frame forabove. .. .. .. 0o ittt it it i st naa s n s n s n st nsa e raere-

TYPE 160 POWER SUPPLY
TrapicaliEatian. T T s B R e s e T Bold R

TYPE 161 PULSE GENERATOR
Traplidalizatan stk ek s i e S R Bdel s onnmnsinnm s

TYPE 162 WAVEFORM GEMERATOR
Tropicalization™®. . .. i e ] W s

FA160 Frame for 160 Senes Irlslrurnents ........................................

TYPE 180 TIME MARK GEMERATOR
Trapicalizafion s armsnmen ey iiar T naisiny Bodd s st i

TYPE 315-D CATHODE-RAY OSCILLOSCOPE

Tropicalization™ . . ... ...ttt e e e Add. .. ... o i
Resck WroDngIng o v in bl 4 0 R S e e n e e e Add L e e
CRT Phasphors available:

PY Opfanal oo scimmasionanianag Mo extra charge

P2 NORMALLY FURMISHED

F7Y Optional ........... ..o uuunn Mo extra charge

P11 Optional ..................... No extra charge

*Trepicalization: TEKTROMIX instruments are tropicalized after assembly by spraying with a fungicidal varnizh, Brooklyn Yarnish
Company 37475, which conforms with specifications of MIL-Y-173A, While we attempt fo do the best possible job, our method

of application end extent of coveroge does not necessarlly conform with MIL-Y-173A,



CURRENTLY AVAILABLE EXTRAS

TYPE 511A,511-AD CATHODE-RAY OSCILLOSCOPE

Tropicalization* o : [T e - | - R R R s
ROl TRV e i e o 4 L T
Marker generator, | microsecond. . ... ... ... 0o oL L S S e S T

CRT Phosphars available:
F1  NORMALLY FURMISHED
T e oo Mo extra charge
P11 Optional . ........ . .. 0 cuoueo.. Mo extra charge

TYPE 512 CATHODE-RAY OSCILLOSCOPE

TropicallEaion Y i s T i P T A R T [ P P R
Right-hand cathode-ray tube. ... ... o000 0l iiinnnnnan Aol v aion dan
10 psec/emto | sec/cmswaap Hima. .. .. . _ ..o e ey Add. .. ... .. ....
30 psec/cmto I sec/cmsweeptime. . .. ... L. Bodd ool R R,
Rock mou m g s o s T S R A R Y [o B e e

CRT Phosphors available:
P1  Optional . cevenen.. Mo extra charge
F7 NGRM#LLY FURNLSHED
P11 Optional .....................MNoextra charge

TYPE 513, 513-D CATHODE-RAY OSCILLOSCOPE

B e, o ot | o R e ol B o o e e

CRT Phosphors available:
F1  Metallized Optional . . M2 extra charge
P2 Metallized NORMAI‘.LY FLIRNISHED
P11 Metallized Optional . ............ Mo extra charge

TYPE 514, 514-D CATHODE-RAY OSCILLOSCOPE

Tropicalization® . . . .. . SRR Y . | [
Rack mounting. Add .............

CRT Phosphors uvmlqble
Pl MMORMALLY FURNISHED
P7 Omptional .....................HMNoextra charge
P11 Optional .....................MNoextra charge

TYPE 517 CATHODE-RAY OSCILLOSCOPE
Tropicalization® . . . . : e G Add
CRT Phosphors uvuliuble
P1  Metallized Optional .. ........... Mo extra charge
P2 Metallized Optional .. ........ ... Mo extra charge
F11 Metallized NORMALLY FURNISHED

TYPE 524-D CATHODE-RAY OSCILLOSCOPE
Tropicalization™ . . .. .. .. ... ittt e ieie e eeans Add
Rack mounting . Add
CRT Phosphors uvullcble
F1  NORMALLY FURNISHED
P77 Optional .....................Noextra charge
P11 Qptional ..................... Mo sxira charge

.550

*Tropicalization: TEKTROMIX instruments are tropicolized offer assembly by spraying with a fungicidal varnish, Brooklyn Yarnish
Company 27475, whicth conforms with specifications of MIL-V-173A. While we aottempt to do the best possible job, our method

of application and extent of coveroge does nol necessarily conform with MIL-V-173A.



TEKTRONIX,

AN OREGON CORPORATION

HOME OFFICE

I N C.

SUNSET HIGHWAY AND BARNES ROAD - P, O. BOX 831 - PORTLAND 7, OREGON, U.S5. A.

PHONE: CYpress 2-2611

TEKTROMIX, INC........

J. J. Cassidy

TEKTROMIX, INC, BALTIMORE 14, mD.
8118 Harford Road

Boulevard 2400 Fred J. Harf

EASTERN DIVISION OFFICE

BRanxville 2-3244
George Edens

BRANCH OFFICES

TEKTROMIX, INC.

NEWTOMNVILLE 40, MASS,

18 Austin Street
LAsell 7-2212

Jack E. Day

TEKTROMIEX, INC,

PHILADELPHIA 38, PA.
7709 Ogontz Ave,

Waverly 4-5678 F. K. Frost

CABLES: TEKTRONIX

49 POMDFIELD ROAD......BROMNXVILLE B, MNEW YORE

C. B. Gibson

TEKTROMIX, INC, SYRACUSE 10, N.Y.
313 Moettingham Road

Phone: 72-333% Byron Broms

TEKTRONIX ENGINEERING REPRESENTATIVES

ARIZOMA PHOENIX
Meely Enterprises
301 West Vernon Ave,
Alpine 4-7311 Bill Saxen
CALIFORMILA, HOLLYWOOD, 446
MNeely Enterprises M. B. Neely
7422 Melrose Ave. R, L. Morgan

WHitney 1147 John O'Halloran
Bob Brunner
CALIFORMIA SACRAMENTO, 14

Meely Enterprizses
1317 15th 5t.

Gllbert 2-8901 Rudy Poucher

CALIFORMIA
Meely Enterprises
1029 Rosecrans Street
Bayview B104

SAMN DIEGO, &

Ed Moore

CALIFORMIA, SAN FRANCISCO, 18
MNeely Enterprises

2830 Geary Blvd.,

Jack Ingerscll

WaAlnut 1-2341 Daon Kestell
COLORADO DENVER, 3

Ronald G. Bowen Co.

446 Broadway

SHerman 2501 R. G. Bowen

Al price revision and design madificotion privileges reserved,

FLORIDA FORT MYERS
Arthur Lynch & Aszociates
P.O. Box 466

Fort Myers 5-4762 Arthur H. Lynch

ILLINOIS CHICAGO, 45
Everelt Azsociates Dave Pivan
&744 M. California  G. Knackstedt

Ave, W, Anderson
AMbassador 2-3702

IMDLANA INDIAMAPOLIS, 24

Everett Associates
1948 Clark Road
Eugene R. Stanley

MICHIGAM

The Satulle Company
7635 E. lefferson
Larain 8-1508  Anthony R. Safulla

DETROIT, 14

MISSOURI

Everett Associates
1629 East 315t Street
Armour 9539 Eugene Shapira

KANSAS CITY, 3

HLHT
L =4 o

£y

MNEW MEXICO ALBUQUERGQUE
Meely Enterprises
107 Washingtan
5t. S.E. L. E. French
Phone: 5-5584& John Davis
MNORTH CAROLIMNA HIGH POINT
Bivins & Caldwell  Dave Coldwell
Security Bank Bldg. John Bivins
Phone: 3672 C. M. Smith, Jr.
QHIO CLEVELAND

The Satulle Company
1125 Fidelity Bldg.

Prospect 1552 Howard Heasley

OREGON PORTLAND, 14
Heawthorne Electronics
700 5. E. Hawthorne
Blvd. Glenn McDowell
VErmont 5585 Don Fox

TEXAS
M. F. Klicpera Company
P.O. Box 4117, Station A
FEderal 0992 Jay T. Jones, Jr.

DALLAS, 8

TEXAS HOUSTON, 1
M. F. Klicpera Company
P.O. Box 3113
JAckson 2-8459 Mil Klicpera

All previous cotolog materiol ond prices hereby superseded.



TEKTRONIX,

AN OREGON CORPORATION

I N C.

Manufacturers of Cathode-Ray and Video Test Instruments

EXPORT DEPARTMENT

P.O. Box 831
Portland 7, Oregon
Cable: TEKTRONIX

Tekironix export sales activities are conducted from the home office, either direct to

the ultimate user or through the medium of engineering sales organizations located

within the specific country. Tektronix products are available ot the published catalog

prices, without added premium or markup of any kind, to users throughout the world.

TEKTRONIX OVERSEAS DISTRIBUTORS

BELGIUM BRUSSELS
Etudes et Recherches Industrielles
13 Rue D'Egmont
Phone: 12.31.90

R. Lavianne

Lleon Kocheleff

BRAZIL RIO DE JAMEIRO
Empresa Comercial Impertadera
Limitada
Rua Aravjo Porto Alegre, 70-8.°
Phone: 42-9440

and 42-24649 J. M. Toureng
DEMMARK COPENHAGEN
Tage Olsen A/S
4, Vestre Boulevard
Phone: Palae 13469,
Palae 1343 Tage Olsen
FINLAND HELSINEKI
Into O/Y K. L. Nyman
11 Meritullinkatu
Phone: 21 425 31 025

FRAMNCE
Relations Technigues

PARIS 16 eme

Intercontinentales

10, rue Pergolese

Phone: Francis Mafarette
COPernic 20-27 A, Antoine
Maurice |. Parisier
1475 Broadway
Mew York 36, Mew York

Longacre 4-5434 M. |. Parisier
HOLLAMND VOORBURG
. R.C. A, P. Graanstra, Ing.

Paradijsstraat 92
Phone: 0 1700 -722449

ISRAEL
loseph Giveon
?2 Allenby Road

TEL AVIY

Joseph Giveon

Londseas Products Corporation

39 Broadway

Mew Yaork 6, Mew York

FPhaone B. P. Koslove
Whitehall 3-6026

NORWAY OSLO
Eugen Milsson
Mollergaten 8
Phone: 31428 Jens A. Stovnes

SOUTH AFRICA JOHANMESBURG
Protea Heldings, Ltd.

7 Mewton 5t., Wemmer
Phone: 33-2211 Eric Mance
SWEDEM

Erik Ferner

STOCKHOLM

Bjornsonsgotan 197
Bromma
Phone: 377700

SWITZERLAND
Omni Ray AG.
Dufourstrasse 56
Phone:

ZURICH, 8

Dr. H. Pfenninger

{051) 34-44-30 Theo Voemel

Other OVERSEAS areas please write or cable directly toa TEKTROMNIX EXPORT DEPARTMENT

All price revision ond design modification privileges reserved.

M Eg,
¥ L] i

[T

All previous cofalog meteriol and prices hereby superseded.



