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TYPE 422 HIGH-PERFORMANCE PORTABLE OSCILLOSCOPE

The new Type 422 is a rugged dc-to-15 Mc oscilloscope
designed for servicing and maintaining electronic equip-
ment in the field.

Fully transistorized, the Type 422 offers large-oscillo-
scope performance in an extremely compact instrument. Its
features include a dual-trace vertical amplifier with a 150-
nanosecond delay line. A new rectangular crt with internal
graticule assures bright displays under high ambient light
conditions. The electronically-regulated power supply of the
Type 422 operates on 115v or 230 v line, 50 to 400 cps.

The Type 422 weighs less than 21 pounds. Rugged con-
struction allows it to withstand rough handling, while the
compact light-weight design makes it easy to transport from
one job to the next. The carrying handle can be locked in
any one of sixteen positions, serving as a versatile tilt-up
stand. Storage space is provided in the panel cover for
accessories.

FEATURES

e DUAL-TRACE OPERATION — two input channels provide
either chopped or alternate switching, algebraic addition or
separate operation @ SENSITIVITY — 10 mv/div to 20 v/div
with variable control extending to 50 v/div. Channel 2 has
X10 gain switch extending sensitivity to 1 mv/div (ac coupled
only) @ PASSBAND — less than 3 db down, dc-to-15Mc.
5 cps-to-5 Mc with X10 gain e SIGNAL DELAY — 150-nsec
delay line, does not require adjustment e CALIBRATED TIME
BASE — 0.5sec/div to 0.5 pusec/div with variable control
extending slowest sweep rate to ~=~1.5sec/div e X10 SWEEP
MAGNIFIER — extends calibrated sweep rate to 50 nsec/div
e VERSATILE TRIGGERING — internal, external, ac, dc, low-
frequency reject, and automatic e BRIGHT 8x10 DIV
DISPLAY — no-parallax internal graticule, variable illumination
e POWER SUPPLY — electronically regulated, operates on
115v or 230 v ac, 50-400 cps © TRANSISTORIZED — uses sili-
cone transistors throughout ¢ CONVECTION COOLED — no
fan needed @ COMPACT — overall dimensions are é3/4” high
by 10” wide by 17 4/5” deep. Weighs less than 21 pounds e
TYPE 422, complete with probes — $1325 e

ENVIRONMENTAL CAPABILITIES
TEMPERATURE  Operating: —15°C to +55°C
Non-Operating: —55°C to +75°C
ALTITUDE Operating: 15,000 feet
Non-Operating: 50,000 feet

VIBRATION Operating: 0.025", 10-55 cps, 1 minute cycles
for 15 minutes, 3 axis

3 ¥ ‘ : SHOCK Non-Operating: 60 G's, '/, sine, 11 msec dura-
H 3 . tion, each direction on each axis for a total
2 Y i of 6 shocks. Within electrical specification
e ‘ b after test.
RFI Meets Mil-1-6181D
= . BATTERY POWERED TYPE 422
a8 : / Same as standard version, but operates on ac, dc or battery
oy

power with internal charger. Uses rechargeable batteries
capable of four hours continuous operation. Weight with bat-
teries is less than 30 pounds. Measures 20 3/5" deep. TYPE
422, complete with batteries—$t775-e $1750

— ON THE COVER
| The Type 422 checking out the Tally Mark 45 Data Pro-
| cessing/Code Conversion System. Waveforms displayed are
the perforator and reader coil drive-pulses. Photo courtesy
of Tally Corporation, Seattle, Washington.
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SPECTRUM ANALYZER UNITS FOR TEKTRONIX OSCILLOSCOPES
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Eleven new Spectrum Analyzer Plug-In Units for ex-
tending the capabilities of Tektronix 530, 540, 550 and
580*-Series Oscilloscopes into the area of spectrum
analysis. Simply plug the analyzer in and the oscillo-
scope is instantly converted to a frequency-based spec-
trum analyzer.

This plug-in unit/oscilloscope combination offers distinct
advantages over ordinary spectrum analyzers. The oscillo-
scope’s calibrated time base and versatile triggering allow
direct measurement of pulse repetition rate and provide stable
displays even in the presence of interference. Frequency or
time-domain displays are available at the flick of a switch.

By placing all analyzer circuits in the plug-in unit, the os-
cilloscope main frame can serve two functions: it operates
in its normal time-based mode using Letter-Series or 1-Series
Plug-In Units (or using the analyzer's Video input), then in-
stantly converts to spectrum analysis with any one of the eleven
analyzer units.

The plug-in spectrum analyzer is the economical ap-
proach to spectrum analysis . . . no need to purchase and
maintain an oscilloscope and a separate analyzer. For
more information about these and other new plug-in an-
alyzers, consult your Tektronix Field Office (or Distributor).

*Type 81 Adapter required.

HIGH FREQUENCY FIXED MULTI-BAND NARROW BAND
GENERAL PURPOSE |FREQUENCY | GENERAL PURPOSE HIGH PERFORMANCE
CHARACTERISTICS L-10A L-200 L-20 L-30 |L-1927| L-2434| L-3042| L-3852| L-4862|L-3852/3 L-4862/3
10- 1000- 1950- | 2400- | 3000- 3800- | 4800- | 11800- 14800-
TRty 200 MC 4000 10400 2300 3400 4200 5200 6200 | 15200 18200
it L Fixed 2350- | 5000- | 6200- | 7800- | 9800-
Center 2700 6600 8200 | 10200 | 12200
(Mc) E
requency 4100-
5200
SENSITIVITY —110 to| —105 to —105 o
(dbm) T =2 g T —100* =2
100 cps to ! =
: (Narrow) 15ke to 5Mc Oscilloscope 5X Magnifier usable to 3 ke; up
BISRERION 20ke Calibrated (Wide) T00ike 15 £0 e ford00% Magrifier ey soms ‘wiclllostopes
plus uncal. Search
DISPLAY FLATNESS + 1db =+ 3 db (over 60 Mc Dispersion)
RESOLUTION 10 cps to 1ke . -
BANDWIDTH Goupled torbispersion 1 ke to 100 ke, continuously variable
INCIDENTAL FM o 'F2 6_56]°'°zydes 500 cps Max| 800 cps to 1800 cps at local oscillator fundamental
SWEEP RATE
(Provided by As low as 0.02 cps (5 sec/cm) to beyond practical analyzer range, flexible triggering
Oscilloscope)
ATTENUATOR (RF) 51 db
(1-db Step) =+ 0.1db per db (IF) 51 db =+ 0.1 db per db
IF GAIN CONTROL 60 db (Variable) 50 db (Variable)
Single or picket fence, continuously variable = 30 Mc.
HRRKERS 2 Picket fence — 100 kc and 1 Mc spacing
Log 50 db 40 db 6-cm vertical display
Linear 26 db 26 db 6-cm vertical display
DISPLAY | Square Law NA 13db 6-cm vertical display
100 mv/cm (var.) 10 cps to
Vides oscilloscope vert. band- 100 mv/cm (variable) 10 cps to oscilloscope vertical band-
width. 50 Q input resist- width. 100 Q input resistance
ance.
INSTRUMENT L-10A L-200 L-20 1-30 |L-1927 | L-2434| L-3042 L-3852|L-4862|L-3852/3 L-4862/3
PRICE $1200 $895 $1995 $1995 $1595 | $1595 | $1595 | $1595 | $1595 | $2095 $2095

*Second Harmonic
**Third Harmonic

U.S. Sales Prices f.o.b. Beaverton, Oregon




This reference section is designed to give you a quick indication of major features

and characteristics of Tektronix Oscilloscopes and companion instruments.

Pictures and other features follow this reference section on pages indicated.
For additional information, contact your nearest Tektronix Field Office.

TEKTRONIX OSCILLOSCOPES

(According to Passband Capabilities)

: : Vertical Calibrated . Magnifier
Olllcscope Verticalt s Cahb.rc'Jf-ed S gal Sivisp Calibrated Max. Calib. Accel-. Price | Bat
Passband Sensitivity Sweep Range Potential
Delay Delay Sweep Rate
: | | | 1o 510 | | |
Equivalent to | | 2mv/cm to | through full | 1nsec/em to | 5720 1Ay | 1 '
Type 661 ® -9 foe ‘ g \ ‘
ype DC to 3500 MC | 0.1 nsec | 200 mv/cm | No S 108 pseciarn ‘ 20,50,100X | 3kv | $11501 20
1 \ j 10 psec/cm | 1 :
T 661 7 E;]ui:/alenf to 7 | ‘ 27;r71v/cm to | through full ’171 r;sec/cm 7fo | 2’ 3005 | Wi 5
6 ‘ ‘ g ‘ ‘
i DC to 1000MC | %35 | 200mv/em | Y5 | fime base | 100 psec/em ‘2]% igel[/’grf: ke $”5°T |2
il el | * o5 : ERSERE RS SR |2 e | BE ZASRORI e\ . A 1% e
B : [ [ [
Type 519 | DC 10 1000MC | 035msec | S5 0 | v o ae e | 2meclem |\ | g | sa900 | 15
| ; ]Ov/cm ; 1 to 1 ;usec/cm J ; }
S S oo A JOREAL Gl S BN
*Type 561A © | =7 mv/cm to ; through 0.2 nsec/cm | IOX \
» L b SRhoee ‘ 200 mv/cm | Yes L 00 nsee ! to 10 psec/em | 20 psec/em | | 35kv | $ ol te
; quivalent - e T i S R

*Type 564 © “Same features as Type 561A (above) plus SPLIT-SCREEN STORAGE of | ‘

‘ t 0.4 nsec ' $ 9507 | 18
Storage | o signal mformanon “ ‘
: DC to 875 MC -7 i = 4 i S~

*Type 567 © : Same fea’rures as Type 561A (above) plus DIGITAL READOUT of pulse f

\ | 0.4 nsec | $ 700t 18
Readout | e | risetime, pulse W|dth time dn‘ferences (with Type 6R1A Dlglfcl Umt) ‘ l
[ e Vo e
Type 581A @ | | 100 mv/cm ; |-+:50 nsec/cm 5X |
yp \ Sl 4 nsec o 50 v/cm | Yes None = 2 sec/cm 10 hséee Feri 10 kv | $1425T 19
o S e e e e e
| [ | | |
| 1 ]00 mv/cm 3 Zpsec | 50 nsec/cm 5X {
*Type 585A © 4 nsec i to 50 v/cm i s to 10 sec ! to 2 sec/cm 10 nsec/cm : 10 kv { $]725Jr 19 |
i sisiEs Laahid n A — s b
Type 517A | | >50 mv/em| | | Snsec/em | 12kv | |
High-Speed o at 24 kv | e Rlens ; to 20 /usec/cm 7 ana 24 kv i $3400 i
| s b A AR R ) ST KRy e O R
“Type 544® | A Cmaan T Rigne 0.1 usec/em | 50"50" 100X | 10 kv ‘ $15501 | 17
| ‘ to 20 v/cm | to 5sec/cm |
5lE: | ; 10 nsec/cm ‘
{ EET A ‘ FEEn = o e ] 7‘ A e P A e P 771777 Pl H
‘ w 50 mv/cm [ 0.1 usec \ 0] ,u.sec/cm 2,5 10X | z

% I
Type 5f6© | cis ! fo. 20 v/cm A to 50 sec | to 5sec/cm 10 nsec/cm | |Gy |  $1750% | 4

*Type 547 ® DC to 50MC | | CiRs) R ROt e T Ry G E= A [FE AT ‘\” TE

4 % ; ; | 50 mv/cm 0.1 psec | 0.1 psec/cm 2, 5, 10X \
Dls.pla.y ? T 7 nsec | to 20 v/cm 1 et 8 to 50 sec to 5sec/cm 10 nsec/cm 104 $]875T L

Switching .; i | i i ‘

“Type 647 ® T L T N T R IO £y Lol o
Erias Tn S0 by ) T e i S TR ] BV | $12251 | 19
mentaised ; to 20 v/cm ! to 50 sec | to 5sec/em | 10 nsec/cm ‘ :

- =T S P e e 5 = B e | S e =g e s j — ‘ = e 2
‘ | 50 mv/cm \ | 0] sec/cm \ 5X ‘
* \ [ \ 1 [ ‘
Type 541A ® 105 nsec | 90 v/em | Yes ‘ None [t 5$ec/cm 20 nsec/cm } 10 kv $]225T | 16
I e S . = = A o aleda il Lo Y, ST ST £I5) ICATOP R
et | | 01 psecfem |, 2510 | } |
*Type 543B © ]05nsec ‘ | Yes | None | Olpsec/em 20,50,100X | 10kv | $1300+ 16
! ‘ to 20 v/cm ‘> | | to5sec/cm J 20 HietTen [ ‘
DC to 33MC | -5 i i juie Elioe s 5ol ‘ i 23 H S ‘ =
‘ ‘ \ : \ ‘

5 ‘ \ | 50 mv/cm ‘ ‘ 2 psec 0.1 usec/cm 5X | ‘ ‘

Type 545B © ‘ ]05 L 1 to 20 v/cm ‘ e | to 10sec | to 5sec/cm } 20 nsec/cm | 10 kv $]550T % 16 1
‘ q T | ¥ sl ‘ | r3 ‘77 = —

Type 555 ® | | 50 mv/cm Rl higee .| -0} lnetlerny o, - 5K -

Dual-Beam ‘ 10-2mset | et v/em | Vs | to 50 sec : to 5$ec/cm : 20 nsec/cm | 105 920 S0 ; L7

I Frequency Specifications are at 3-db down.

T Price does not include Plug-In Units.
* Rack-Mount models are available.

(® When used with Types 452 and 5T1A Sampling Plug-In Units.
When used with Types 451 and 5T1A Sampling Plug-In Units.
© When used with Types 3576 and 3777 Sampling Plug-In Units.

4

® When used with Type 82 or 86 Plug-In Units. 10 mv/cm at dc to 80 Mc.
® When used with Type 1A1 Plug-In Preamplifier. 5 mv/cm at dc to 28 Mc.
@® When used with Type 10A2 Amplifier and Type 11B2 Time Base Unit.
© When used with Type 1A1 Plug-In Preamplifier. 5 mv/cm at dc to 23 Mc.

@ When used with Type 1Al Plug-In Preamplifier. 5mv/cm at dc to 23 Mc.
Type 555 is designed for 2 Plug-In Preamplifiers.




T Price does not include Plug-In Units.

* Rack-Mount models are available.

% Frequency Specifications are at 3-db down.

Type 551 is designed for 2 Plug-In Preamplifiers.

Amplifiers.

50 mv/cm 0.1 usec/cm 5X
DC to 27 MC 13 nsec 00 e Yes None I o o 10kv  |$1850% 7
10 mv/cm 0.5 psec 0.5 usec/cm 5X
Dot 15ise to 10 v/cm 1 to 10 sec to 1sec/em | 0.1 usec/cm 3.5 kv' $ 525¢ I
50 mv/cm 0.2 psec/cm 5X
s to 20 v/cm - Nene to 2sec/cm 40 nsec/cm 4kv $ 875 14
50 mv/cm 0.2 pusec/cm 5X
i to 20 v/cm Yes Nene to 2sec/cm 40 nsec/cm 4kv $1070 L
50 mv/cm 0.1 psec/cm 5X
DC to 15 MC 23 nsec 5 900 fam Yes None g R 10kv |$ 995t | 16
50 mv/cm 0.1 usec/cm 2,5, 10,
Bnsec | ony Yes None P gsec Jem | 20,50,100X| 10 kv $11251 | 16
OF e o 20 nsec/cm
50 mv/cm 2 usec 0.1 psec/cm 5X
23 nsec to 20 v/cm e to 10 sec to 5sec/cm | 20 nsec/cm 10kv | $1400f 16
10 mv/div :
DC to 15Mc 23 nsec to 20 v/div Yes Nisiie 0.5 ,us;(e)c/dlv 10X Gk $1325 2
5cps to 5 Mc 70 nsec 1 mv/div 05 set)diy 50 nsec/div
50 mv/div 0.2 psec/div 5X
DC to 11 MC 31 nsec ' 98y Idiv No None b D sae v |- cADmsae div 4 kv $1085t 16
10 mv/div 0.2 psec/div 5X
ke to 50 v/div s None to 2sec/div | 40 nsec/div ? kv $ 875 L
10 mv/cm 0.5 usec 0.5 usec/cm 5X
DC to 10 MC 35 nsec to 10 v/cm Yes to 10 sec to 1sec/cm | 0.1 usec/cm 35kv |§ s00f 18
Same features as Type 561A (above) plus SPLIT-SCREEN STORAGE of signal $ 950t 18
information.
10 mv/cm 1 psec 1 psec/cm 10X
s to 10 v/cm No to 50 sec to 5sec/cm | 0.1 usec/cm 4kv $14001 18
10 mv/div .
DC to 6 MC 58 nsec to No None fo.%/gsec/;ié\( 01 2 i 4 kv $ 900 13
20-v/div o 0.5sec/div | 0.1 usec/div
Ollbi==s 10 mv/div
DC to 4 MC b to 0.1 v/div 0.5 usec/div 5X
0.1 v/div Ne None to 0.2 sec/div | 0.1 usec/div 18kv 1§ 675 13
90 nsec 4
to 50 v/div
O b P s S G N psecfem | 250 g $640 | 13
il to 20 v/cm Sl to 5sec/cm Ol,an .
DC to 450 KC 1 psec/cm
0.75 usec o No None 1 psec/em None 3kv $ 540 13
By to 20 v/cm to 0.5sec/cm
DC to 50 KC 2, 5,10,
increasing to 3000261.\\/,//Z$ No None 'r] ,Lgsec/ /cm and 20X | 3kv $1050 13
DC to 1MC 0 vseclem | ysec/em
@ When used with Type 9A2 Plug-In Amplifier and Type 3B3 Plug-In Time Base.
® When used with Type TA1 Plug-In Preamplifier, 5 mv/cm at dc to 14 Mc.
@ When used with Type 1Al Plug-In Preamplifier and Type T Plug-In Time Base.
@ When used with Type 3Aé Plug-In Amplifier and Type 3B3 Plug-In Time Base.
@ When used with Type 1A1 Plug-In Preamplifier, 5mv/cm at dc to @® When used with Type 3A1 Plug-In Amplifier. Type 565 is designed for 2 Plug-In

)




CHARACTERISTICS OF TEKTRONIX OSCILLOSCOPES

— 35 nsec 44 nsec 25 nsec
S 2 cps to 10 Mc 2cps to 8 Mc 2 cps to 14 Mc
$600 5 25 nsec 33 nsec 15 nsec
LUy de to TAMc de to 105 Me de to 23 Mc
50 mv/cm to 23 nsec 31 nsec 10.5 nsec
20 v/cm de to 15 Mc dc to 11 Mc dc to 33 Mc
$325 50 mv/cm to 23 nsec 31 nsec 10.5 nsec
20 v/cm dc to 15Mc de to 11 Mc dc to 33 Mc
$1100 2mv/cm to 350-psec risetime (corresponding to an equivalent frequency response of 1 Gc),
200 mv/cm equivalent sweep rates of 100 psec/cm to 50 usec/cm, 50-Q input.
5mv/cm to 35 nsec 40 nsec 30 nsec
S5 20 mv/cm 2 cps to 10 Mc 2 cps to 9 Mc 2cps to 12 Mc
50 mv/cm 25 nsec 35 nsec 18 nsec
to 20 v/cm dc to 14 Mc dc to 10 Mc dc to 20 Mc
$260 50 mv/cm 26 nsec 35 nsec 15 nsec
to 20 v/cm dc to 13.5Mc dc to 10 Mc dc to 24 Mc
$170 1 mv/cm to 0.18 usec
50 v/cm dc to 300 ke, increasing to 2 Mc
$190 | 90 puv/em to 6 psec
10 mv/cm 0.06 cps to 20 ke, increasing to 60 kc
$190 50 mv/cm to 25 nsec 35 nsec 18 nsec
20 v/cm dc to 14 Mc dc to 10 Mc dc to 20 Mc
$185 5mv/cm to 31 nsec 37 nsec 23 nsec
20 v/cm dc to 11 Mc dc to 9.5 Mc dc to 15Mc
$145 50 mv/cm to 23 nsec 31 nsec 12 nsec
20 v/cm dc to 15 Mc dc to 11 Mc dc to 30 Mc
5mv/cm to 23 nsec 35 nsec 15 nsec
$210 2v/cm 3cps to 15Mc 3cps to 10 Mc 3cps to 24 Mc
50 mv/cm to 23 nsec 31 nsec 12 nsec
20 v/cm dc to 15 Mc dc to 11 Mc dc to 30 Mc
$525 20 mv/cm to 25 nsec 35 nsec 17 nsec
10 v/cm dc to 14 Mc dc to 10 Mc dc to 20 Mc
l 25 nsec 35 nsec 14 nsec
$525 50 mv/cm to dc to 14 Mc dc to 10 Mc dc to 25 Mc
20 v/cm Performs precise operations of integration, differentiation, function generation,
and linear or nonlinear amplification.
10 pstrain/div 60 usec risetime, dc to ékc. Measures force, displacement, acceleration,
$325 to 10,000 strain ... any mechanical quantity that can be converted to a change in resist-
pstrain/div ance, capacitance, or inductance.
$325 L TG/Cm Supplies 5-nsec risetime pulse, 400-ma collector supply, 100-ma bias supply,
o risetime and passband same as with K Unit.
100 ma/cm
$260 = r:r\‘/écm 1 to 20 ma forward current, 0 to 2 ma reverse current, risetime and passband
05 em same as with K Unit.
Generates 22 calibrated sweep rates from 0.2 psec/div to 2 sec/div plus 5X
$240 magnifier. Triggering facilities include Manual, Automatic, H. F. Sync and Line,
either ac or dc coupled.
50 nsec 54 nsec 44 nsec
1 myv/cm de to 7 Mc de to 65Mc dc to 8Mc
575 e O
50 v/em 26 nsec 34 nsec 15 nsec
dc to 13.5Mc dc to 10.5Mc dc to 23 Mc
Calibrated continuously variable (0 to ==1.1v or.0 to =11v) dc comparison
voltage. ==11,000 cm effective scale length at maximum sensitivity. 0.001%
maximum resolution. 20,000 to 1 common mode rejection ratio at dec.
$525 50 mv/cm to 35 nsec 40 nsec 27 nsec
25v/cm dc to 10 Mc dc to 9 Mc dc to 13 Mc

Vertical “magnification” up to 500 times. Calibrated continuously variable
(0 to == 100v) dc comparison voltages. == 2000 cm effective scale length.
0.005% maximum resolution. 40,000 to 1 common-mode rejection ratio.

* Rack-Mount Models are available.

Pictures and additional features on pages 13—23




WITH ‘1’ SERIES AND LETTER SERIES PLUG-IN PREAMPLIFIERS

26 nsec

25 nsec

{  23nsec
2 cps to 15 Mc 2 cps to 13 Mc 2 cps to 14 Mc
12.5 nsec 16.5 nsec 15 nsec
dc to 28 Mc dc to 21 Mc dc to 23 Mc
7 nsec 13 nsec 10.5 nsec
dc to 50 Mc dc to 27 Mc dc to 33 Mc
7 nsec 13 nsec 10.5 nsec
dc to 50 Mc dc to 27 Mc dc to 33 Mc
350-psec risetime (corresponding to an equivalent frequency response of 1Gc),
equivalent sweep rates of 100 psec/cm to 50 usec/cm, 50-Q input.

30 nsec 30 nsec
2 cps to 12 Mc 2 cps to 12 Mc
20 nsec 18 nsec
dc to 18 Mc dc to 20 Mc
16 nsec 15 nsec
dc to 22 Mc dc to 24 Mc
0.18 psec
dc to 300 ke, increasing to 2 Mc
6 psec
0.06 cps to 20 ke, increasing to 60 ke
20 nsec 18 nsec
dc to 18 Mc dc to 20 Mc
25 nsec 23 nsec
dc to 14 Mc dc to 15Mc
14 nsec 12 nsec
dc to 25Mc dc to 30 Mc
16 nsec 15 nsec
3 cps to 22 Mc 3 cps to 24 Mc
14 nsec 12 nsec
dc to 25 Mc dc to 30 Mc
18 nsec 17 nsec
dc to 19 Mc dc to 20 Mc
16 nsec 14 nsec
dc to 22 Mc dc to 25 Mc

Performs precise operations of integration, differentiation, function generation,
" and linear or nonlinear amplification.

60 usec risetime, dc to ékc. Measures force, displacement, acceleration,

strain . .. any mechanical quantity that can be converted to a change in resist-

ance, capacitance, or inductance.

Supplies 5-nsec risetime pulse, 400-ma collector supply, 100-ma bias supply,
risetime and passband same as with K Unit.

TYPE @ PG
™ oNir

1 to 20 ma forward current, 0 to 2 ma reverse current, risetime and passband
same as with K Unit.

Generates 22 calibrated sweep rates from 0.2 usec/div to 2sec/div plus 5X
magnifier. Triggering facilities include Manual, Automatic, H. F. Sync and Line,
either ac or dc coupled.

44 nsec 44 nsec
dc to 8 Mc dc to 8 Mc
17 nsec 15 nsec
dc to 20.5 Mc dc to 23 Mc

Calibrated continuously variable (0 to ==1.1v or 0 to ==11v) dc comparison
voltage. =11,000 cm effective scale length at maximum sensitivity. 0.001%
maximum resolution. 20,000 to T common mode rejection ratio at dc.

TYPE W PLUGN UNIT

e mwr

Vertical “magnification” up to 500 times. Calibrated continuously variable
0 to == 100v) dc comparison voltages. == 2000 cm effective scale length.
0.005% maximum resolution. 40,000 to 1 common-mode rejection ratio.

THPE T PUG-IN UNIT
TINE8ATE GrseTo
i

T Uses ‘1" Series and Letter-Series Plug-In Units with Type 81 Adapter.

U.S. Sales Prices f.o.b. Beaverton, Oregon



TYPE 2B67
oses TIME BASE somnn

TYPE 384 TIME BASE

Type 561A, RM561A, 564, and RM564 Oscilloscopes use
any of these Plug-In Units.

Type 567 and RM567 Readout Oscilloscopes use Digital
and these units for digital readout. Other Amplifier
and Time Base Units can be used without digital readout.

1 psec/cm to 5sec/cm, 1-2-5 5X Internal, Exferncl, Line; amplifude-level
sequence. selection; ac or dc-coupled; automatic
or free run; = slope.

0.5 pusec/cm to 1sec/cm, 1-2- 5X Internal, External; amplitude-level selec- | $ 535
5 sequence (for both normal tion; ac or dc-coupled; automatic (normal
and delayed sweeps). sweep only) or free-run; = slope.
2 usec/ecm to 1sec/cm, 1-2-5 No Internal, External, Line; Amplitude-level
sequence. Continuously vari- selection; ac or dc coupled; == slope.
able calibrated delay from 5
pnsec to 10.5 sec.
0.5 usec/cm to 1sec/cm, 1-2-5 5X Internal, External; amplitude-level selec-
sequence (for both normal and tion, ac or dc coupled, == slope. Nor-
delayed sweeps). Continuous- mal sweep has in addition: automatic
ly variable calibrated delay and line plus single sweep.
from 0.5 usec to 10 sec.
0.2 usec/cm to 5sec/cm, 1-2-5| up to Internal, External, External =10, Line; am-
sequence. Magnifier reads 50X plitude level selection; ac, ac low-frequen-
sweep rate directly up to 50 cy reject or dc coupling; free-run, auto-
nsec/cm. matic, or normal modes; == slope.
Equivalent sweep rates 1 nsec/ 10X Internal or External, —slope.
cm to 200 psec/cm, 1-2-5 se-
quence, Programmable through
front-panel connector.
Equivalent sweep rates 0.2 10X Internal or External, == slope.
nsec/cm to 10 psec/cm, 1-2-5
sequence.

* Variable between steps, uncalibrated.




s

Type 561A, RM561A, 564, and RM564 Oscilloscopes use

any of these Plug-In

vertical deflection

Units.

only.

Type 565 and RM565 Oscilloscopes use Plug-In Units for

Type 567 and RM567 Readout Oscilloscopes use Digital
and these units for digital readout.
and Time Base Units can be used without digital readout.

Other Amplifier

AMPLIFIER UNITS

Passband Calibrated Sensitivity * Input g
RGO Tpe (3-db down) (ac or dc coupled) Fries
2A60 dc—1 Mec. 50 mv/cm—50 v/cm in 4 steps. 1 megohm shunted by | $ 105
47 pf, 600 volts max.
2A61 Low-Level | 0.06 cps—300kc (10 wv/cm—20 mv/cm, 1-2-5 sequence. | 10 meg—50 pf; ==5v | $ 385
Differential (ac—coupled only)
2A63 Differential | dc— 300 ke. 1 mv/ecm—20v/cm, 1-2-5 sequence. $ 150
50:1 rejection ratio
3A1 Dual-Trace dc— 10 Mc. 10 mv/cm—20 v/cm, 1-2-5 sequence. $ 450
(Identical Channels)
3A2 Dual-Trace dc—500 ke 10 mv/em—10v/cm, 1-2-5 sequence. $ 500
(Identical Channels) 7
3A3 Dual-Trace Selectable 100 wv/ecm—I10v/cm, 1-2-5 sequence. 1 e i $ 790
| Differential dc—>5'ke or 47m?9%0?; > l;me Y
; | de—500ke PT, Yol max |
i 3A6 Dual-Trace dc—10 Mc. Identical to Type 3A1 above but with $ 540
§ (Identical Channels) internal delay line.
g 3A72 Dual-Trace dc — 650 ke 10 mv/ecm—20 v/cm, 1-2-5 sequence. $ 275
\ (Identical Channels)
E 3A74 Four-Trace dec — 2 Mc. 20 mv/ecm—10v/cm, 1-2-5 sequence. $ 590
| 3 (Identical Channels) o M
j 3A75 dc— 4 Mc. 50 mv/em—20v/cm, 1-2-5 sequence. SEI75
3C66 Strain Gage dc—5 ke 10 pstrain/div—10,000 pstrain/div, 120 Q strain gage | $ 400
= 1-2-5 sequence. Sl bridge
| - 353 Dual-Trace dc to equivalent $1500
; | Sampling 1 Ge. 5mv/cm—100 mv/cm, 1-2-5 sequence. | 100k, 2 pf =3 v max | (with
|| (Use with 3T77) ” 1(0.35 nsec risetime) probes)
‘5 3576 Dual-Trace  dc to equivalent | 2 mv/cm—200 mv/cm, 1-2-5 sequence. 50 Q, 2 volts $1100
f Sampling 875 Mc pk-to-pk. max.
‘ (use with 3T77) (0.4 nsec risetime) de-coupled

*Variable between steps, uncalibrated.

TYPE 3A75
2 AMPLIFIER  *esmon

o

POWER SUPPLY

2-Series and 3-Series Plug-In Units can be }
operated separately from the oscilloscope |
in which they are normally used. See the |

‘i

Type 129 on page 21.




Digital plus analog displays are simultaneously presented on the Type 567 Oscilloscope and Type 6R1A Digital Unit. A Digital Readout
System consists of a Type 567/6R1A and any of 5 combinations of vertical and horizontal Plug-In Units: Type 353/3T77, 3576/3177, 3A2/
3B2, 353/3T4, or 3576/3T4. Other 2-Series and 3-Series Plug-In Units can be used for normal crt display, but do not provide digital

readout. See the Type 262 Programmer for these systems on page 18.

0.35nsec | 5mv/cm to 100 k, 2 pf equiv. 0.2 External $5450
100 mv/cm nsec/cm to Through 10 or (includes 2
10 usec/cm approx. 100 dots probes)
0.4 nsec 2 mv/cm to 50 Q plus 10X 100 nsec per cm
200 mv/cm magnifier $5050
0.7 usec | 10mv/cm to| 1 Meg, 47 pf 2 psec/cm 5 usec to 1 usec to Internal $4450
10v/cm to 1sec/cm 10.5 sec | 10 msec clock or
rate in External
decades

*The Type 3T4 Programmable Sampling Sweep can be programmed through a front-panel connector. Programmable functions include
sween rates (1 nsec/cm to 200 usec/cm), 3 calibrated sweep delay ranges (1 psec to 1 msec), samples per sweep (100 or 1000), and single
display for real-time measurements. Type 3T4 — $1300.

220 _ Internal
e 0.2 nsec/cm or $2250 | 18
1-2-5 sequence
Through to 10 or 100 External
100 nsec| 10 psec/cm s
5100 mv/cm plUsIERno; $2650
100 k, 2 pf | 0.35 nsec [0E | et No External Witheprakiss) 18
Same features as Types 561A, 3576, 3T77 (above) plus SPLIT-SCREEN
500 | O4nsec | STORAGE of signal information. . , e
Same features as Types 561A, 3S3, 3T77 (above) plus SPLIT-SCREEN $3100
100k, 2pf | 0.35nsec |- orORAGE of signal information, * iR bt 0
Same features as Types 561A, 3576, 3177 (above) plus DIGITAL READ-
o L OUT of pulse risetime, pulse amplitude, pulse width, time differences. $5050 i
Same features as Types 561A, 353, 3177 (above) plus DIGITAL READOUT|  $5450
HCRERe R e capsac of pulse risetime, pulse amplitude, pulse width, time differences. (with probes) o
The Type 3T4 Programmable Sampling Sweep is similar to the Type 3T77 except it can be programmed through a front-panel connec-
tor. Programmable functions include sweep rate (1 nsec/cm to 200 usec/cm), 3 calibrated sweep delay ranges (1 usec to 1 msec), samples
per sweep (100 or 1000), and single display for real-time measurements. Type 3T4 — $1300.
* Rack Mount models are available

0.1 nsec External
Internal full ]1 SSEC/CIT} x $750
3 pusec/cm 5, 10, 20,
500 |035nsec| 5000 mujem | YOS or | $1430 bove | Plus magnifier | 50, 100 or
External ase .
1-2-5 sequence o e, / 1000
roug nsec/cm fo
100 k, 2 pf| 0.35 nsec No | External = $1600 S 100ss5]em $900

*Also real-time sampling from 0.2 nsec/cm to 5sec/cm.

Pictures and additional features on pages 13—23

10




Allows timing systems to be synced up to 5 Gec. Output repetition rate
variable from 15 to 45 Mc. %

Measures fast transistors, short duty cycle measurements of delay time,

and trans

istors.

risetime, storage time, and fall time. $ 290 =
Measures fast-switching diodes, forward and reverse recovery. Response $ 185 29
better than 0.35 nsec.

Furnishes dc power and provides sub-nanosecond environments for read-

ing out time and charge information about fast semiconductor diodes | $325 22

Plate, screen, or

0.5 v/div

0 to 20v or 0

load resistor.

100 v, or 0 to 100 v
with 300-Q series

0.5 v/div

to

step

=+ stepping, 4 to 12 steps
per family, either
tive or single family.

10 current positions—I ma
to 1 amp/step; 5 voltage
positions —0.02 to 0.5v/

current & voltage.

repeti-

20 pa/div to 1v/div to :

50 ma/div S M R Yes $1100| 19
1-2-5 sequence | 1-2-5 sequence Egaee e 2

i ’300/ /ddi;/vfo 102n6vV/ /Cg;/v o | Coflector current

T vl o & voltage, Base 4 kv Yes $1075 19

Vertical Axis—
Collector Current
Horizontal Axis—
Collector Voltage
Base Voltage

Yes $1475| 19

Approximately 50 v/cm
to 500 v/cm

10 nsec

20 nsec/cm
to 50 psec/cm

15 mv/cm Normal, 0.1 pusec/cm
35 nsec Yes Flat, sl 3 and 10X 4 kv $1300 15
to 50 v/cm IRE to 0.01 sec/cm
15mv/cm with g
Pegicende o N ot Low-Fass .. JFicid and S irick D5 ¥essl- -k Al IAD i #apS
High-Pass, [IRE Line Rates
attenuator
Dual Chqnnel displays, wifh either vector or linear-sweep presentation of demodulated Al $1665 15
chroma signal. :
025v Field and
to 1.6v No Flat, IRE L.'e 0 5 and 25X 4ky $ 925 15
fle ine Rates
or 7 cm
120 mv Flat, IRE, Nk o
to 1.5v No Low-Pass, i £ 5 and 25X 5.5 kv $1100 15
Field and
for 6 cm Chroma i
ine Rates
* Rack Mount models are available

U.S. Sales Prices f.o.b. Beaverton, Oregon
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275 to 700 cps 0.5 nsec to 300 nsec <0.25 nsec None 0 to 50 v 50 Q None $360 20
30 to

0 to 100 ke 2 nsec to 0.1 psec 0.5 nsec 250 nsec =5 50 Q +5v $365 20

1 psec to Square Wave and +1v to ‘ o
i q <10 nsec None | 16—84Q to $350 | 20

10 msec 100 nsec to 1 msec +10v 120V
0 to 50 ke 10 usec to 0.1 sec 0.5 psec Variable | 0to =50v| 1—-5kQ +3v. $130 118
0 to 10 ke 100 usec to 10 sec 1 psec None 50 v 1kQ +15v $130 13
0 to 500 ke 1 psec to 10 msec 0.2 psec Variable| 0to +25v|1000—3.5kQ| +2v $130 13

1 Type 160A Power Supply provides power for up to 7 Type 161 or 162 Generators, 5 Type 163 Generators, or 5 Type 360 Indicators. $190

2 per decade from 1 psec to 5 sec, | 5y 10 Mc or 50 Mc withis 0,001 9. [ 2 pas ReRIllEndE o sth S0y
separately or in timing combination. for 24 hr. period

1 per decade from 1 usec to 10 msec. 10 Mc about 0.03% | 0.005% per hour | $ 265 21

* Rack-Mount models are available.
++ All outputs are derived from a 1 Mc crystal-controlled oscillator. Type 180A uses temperature-stabilized oven which is also available
as accessory for the Type 181, or as MOD110 installed in the instrument. This provides stability of 3 parts per million.

Continuously variable from 350 | Continuously variable from 40 | Typically less .
ke to 50 Mc. mv to 10 volts, pk-to-pk. than 5%. Nemjnatis g $ 330 -

100X or 1-5 wv, rms, 10 megohms,
1000X 0.2 cps to 40 ke ol i Yes 50 pf. 1000 ohms $ 135 21
100X 3 cps to 25 ke f s o No 10 megohms 31 kilohms $ 75 21
less grounded
5cps to 17 Mc 50 uv or less 1 megohm,
100% 21-nsec risetime | pk-to-pk, grounded e 22 pf. 70 ehis $ 465 Zl
I Frequency Specifications are at 3-db down.  * Rack-Mount models are available.

Permits mea-

10v to 100 v

0 to 3, 10, suring an un- in-
e | B, [ osl ¢ |
300 ph within 3% | pacitance $ 225 21 load
0 to 3, 10,/ of full scale| while elimin-
30, 100, ating effects 0.1v to 05v
300 puf of other ca- 3 nsec ¢ LIS s $ 190 20
. to 1 Mc mRE
pacitances. mination

12 Pictures and additional features on pages 13—23




TYPE 317 DC-to-10 MC DAYLIGHT PORTABLE

@ BRILLIANT TRACE — 9-kv accelerating potential ¢ ACCURATE —
39 time and amplitude e TRIGGER — internal, external, line . . .
ac or dc-coupled . . . automatic or high-frequency sync e VIEW-
ING AREA — 8 by 10 (V") divisions ¢ AMPLITUDE CALIBRA-
TOR e POWER SUPPLY — electronically regulated e RACK
MODEL — mounts on slide-out tracks to 19* rack e TYPE 317 —
$875 o TYPE RM17 — $950 e

TYPE 321A DC-to-6 MC TRANSISTORIZED PORTABLE

e VERSATILE — ac, dc or battery powered (with internal charger)
® ACCURATE — 39% time and amplitude ® VERTICAL SENSITIVI-
TYPE 310R DC-to-4 MC PORTABLE TY — 0.01 to 20 v/div in 1, 2, 5, sequence ® TRIGGER — internal
e COMPACT — only 23 pounds @ ACCURATE — 3% time or external . . . ac or dc-coupled and automatic e VIEWING
and amplitude ® VERSATILE — 50 to 800 cps operation ~ AREA — & by 10 (Y/,") divisions ¢ POWER SUPPLY — electronically
e TRIGGER — internal, external, line . . . ac or dc-coupled  regulated from 11.5 to 35v dc, 103.5 to 126.5 or 210 to 250 v rms,
and automatic @ VIEWING AREA — 8 by 10 (V,") divisions 50 to 800 cps ® BATTERY OPERATION — 10 rechargeable NiCd
e AMPLITUDE CALIBRATOR ® POWER SUPPLY — electronic-  cells provide approx. 5-hr. operation; order 10 (part no. 146-0005-
ally regulated e TYPE 310A — $675 e 00) at $7.00 each e TYPE 321A — $900 e

TYPE 360 INDICATOR
e COMPACT — contains horizontal and vertical amplifiers, cali-
brated vertical attenuator (50 mv/div to 50 v/div), and accelerat-
ing-voltage supply @ VIEWING AREA — 8 by 10 (/") divisions
e VERTICAL RESPONSE — dc to 500 kc e HORIZONTAL RE-
SPONSE — dc to 100 ke ® REQUIREMENTS — sweep, unblanking,
and Type 160A Power Supply e TYPE 360 — $270 e

SEQUENCE CONTROL SYSTEM—160A, 161, 162, 163

e GENERATES COMPLEX WAVEFORMS — accurate timed pulses
of adjustable amplitude, duration, and repetition rate e APPLI-
CATIONS — nerve stimulation, circuit testing, flaw detection,
among others e See specifications on facing page e

TYPE 502A DUAL-BEAM OSCILLOSCOPE

© 100 wV/CM SENSITIVITY — differential or single-
ended input e COMMON-MODE REJECTION — up
to 40,000:1 e X-Y CURVE TRACING — 1 or both
beams ® TRIGGER — internal from either amplifier,
external, (ac or dc coupled) or line; recurrent or
automatic © VIEWING AREA — 8 by 10cm per
beam, 6-cm overlap @ OTHER FEATURES — single
sweep, amplitude calibrator, electronically regulated
power supply e RACK-MOUNT MODEL, TYPE
RM502A — mounts on slide-out tracks to 19 rack
e TYPE 502A — $1050 e TYPE RM502A — $1150 e

£ 5024 DUALBEAM OSCILLOSCOPE

TYPE 503 DC-to-450 KC OSCILLOSCOPE
e DIFFERENTIAL OR SINGLE-ENDED INPUT — at all sensitivi-
ties to 1 mv/cm e X-Y CURVE TRACING — 2 identical am-
plifiers ® TRIGGER — internal, external, line . . . ac or dc-
coupled and automatic ® VIEWING AREA — 8 by 10cm ©
AMPLITUDE CALIBRATOR ® POWER SUPPLY — electronically
regulated ® RACK MODEL — bolts to 19" rack @ TYPE 503
— $640 e TYPE RM503 — $655 ®

TYPE 504 DC-to-450 KC OSCILLOSCOPE

e SINGLE-ENDED INPUT — sensitivity to 5 mv/cm @ TRIGGER
— internal, external, line; ac or dc-coupled and automatic e
VIEWING AREA — 8 by 10 cm e AMPLITUDE CALIBRATOR e
POWER SUPPLY — electronically regulated ® RACK MODEL —
bolts to 19" rack e TYPE 504 — $540 e TYPE RM504 — $550 e

U.S. Sales Prices f.o.b. Beaverton, Oregon 13



TYPE 506 DC-to-20 MC OSCILLOSCOPE

e WIDE-BAND PERFORMANCE — uses 9A-series vertical amplifier plug-in units offer-
ing wide-band dual-trace operation with vertical sensitivities to 10 mv/div ¢ COMPACT
— measures only 14'," high by 10” wide by 213" deep e ACCURATE — parallax-
free internal é x 10 centimeter graticule with variable edge lighting e VERSATILE — Z-
axis input, 50 to 400 cps operation @ STABLE — electronically-regulated power supply @
OTHER FEATURES — new rectangular crt, 0.2mv to 100 v amplitude calibrator e TYPE
506, less plug-in units — $525 e

TYPE 9A2 DUAL-TRACE AMPLIFIER — 5 DISPLAY MODES — Channel 1 only, Channel 2 only,
Dual-Trace, Chopped, and Added Algeb. e SIGNAL DELAY — delays the signal approx.
260 nsec for viewing the leading edge of the signal displayed e SENSITIVITY — 10 mv/
div to 10 v/div, variable between steps @ PASSBAND is dc-to-20 Mc @ TYPE 9A2 — $550

TYPE 9A1 DUAL-TRACE AMPLIFIER — same as Type 9A2 but with- TYPE 3B3 AND 3B4 TIME-BASE UNITS — recommended for use
out signal delay e PASSBAND is dc-to-23 Mc e TYPE 9A1 — with the Type 506 Oscilloscope. See page 8 for details.
$475 o

TYPE 507 SURGE-TEST OSCILLOSCOPE

® DESIGN AND TEST — power transformers, high-voltage insulators,
lightning arresters . . . ® SINGLE-SWEEP APPLICATIONS — 24-kv
accelerating potential e RISETIME — 10 nsec e CALIBRATED VERTI-
CAL POSITIONING — 50v steps from —150v to +150v e TRIG-
GER — internal, external, or manual e VIEWING AREA — éx 10 cm
e POWER SUPPLY — separate, electronically regulated e TYPE 507
— $2900 e

TYPE 515A DC-to-15 MC OSCILLOSCOPE

e 50MV/CM to 20 V/CM CALIBRATED SENSITIVITY — variable
between steps ® 40 NSEC/CM CALIBRATED SWEEP SPEED — with 5X
magnifier © TRIGGER VERSATILITY — internal, external, line . . . ac,
dc, high-frequency sync, and automatic @€ OTHER FEATURES — 6 by 10-
cm display, amplitude calibrator, electronically-regulated power supply
e RACK MODEL — mounts on slide-out tracks to 19” rack e TYPE
515A — $875 e TYPE RM15 — $950 e

TYPE 516 DUAL-TRACE DC-to-15 MC OSCILLOSCOPE

TWO IDENTICAL VERTICAL INPUT CHANNELS — chopped or alternate
switching plus A or B only @ OTHER FEATURES — same as Type 515A
plus AC low-frequency reject triggering e TYPE 516 — $1070 e

TYPE 517AR HIGH-SPEED OSCILLOSCOPE

® OBSERVE and PHOTOGRAPH LOW DUTY CYCLE FAST-RISE
WAVE-FORMS — 7 nsec risetime, 24 kv accelerating potential ® 50
MV/CM to 400 V/CM SENSITIVITY (at 24 kv) — with supplied cath-
ode follower probe ® 5NSEC/CM CALIBRATED SWEEP RATE —
extends to 20 usec/cm © SINGLE-SWEEP OPERATION — lockout-
reset circuitry for one-shot recording ® TRIGGER-RATE GENERATOR
— 15cps to 15ke, continvously variable, 0.15 psec risetime @ TRIG-
GER SELECTION — displayed waveform, external, or internal Trigger
Generator ® VIEWING AREA — 4 by 8 centimeters ® POWER SUP-
PLY — separate, electronically regulated ® TYPE 517A — $3400 e

%

ot G

58

14 For instrument comparison, see reference section




TYPE 519 DC-to-1 GIGACYCLE OSCILLOSCOPE

e MEASURE AND RECORD SUB-NANOSECOND RISETIMES — less than 0.35-nsec rise-

time, 24-kv accelerating potential e VERTICAL SENSITIVITY — less than 10v/cm e

2 NSEC/CM CALIBRATED SWEEP RATE — extends to 1 usec/cm o SINGLE-SWEEP OPER- 0
ATION — lockout-reset circuitry for one-shot recording © RATE GENERATOR — 3 cps
to 30ke, continuously variable, less than 0.8 nsec risetime e CALIBRATION-STEP GEN-
ERATOR — drives device under test or checks sensitivity of Type 519 e TRIGGER SELEC-
TION — displayed waveform, external waveform, Calibration-Step Generator, Rate Gen-
erator . . . high-frequency sync to over 1 gigacycle @ OTHER CHARACTERISTICS — 2 by
é-cm display, electronically-regulated power supply e TYPE 519 — $3900 e

TELEVISION OSCILLOSCOPES

TYPE 524AD for maintenance of transmitter and studio equipment © 3 RESPONSE CHARACTERISTICS
— Normal: dc to 10 Mc from 150 mv/cm to 50 v/em, 2cps to 10Mc from 15mv/cm to 50 v/cm,
Flat: within 1% from 60 cps to 5Mc, IRE: new standard #23S-1 e RISETIME — 35nsec CON-
TINUOUSLY VARIABLE SWEEP RATE — 0.1 usec/cm to 10 msec/cm o INTERNAL TIME MARKERS —
50 nsec, 0.1 usec 1.0 psec, 40 or 200 pips per line ® SWEEP DELAY — continuous from 0 to 25 msec
e AMPLITUDE CALIBRATOR — variable duty cycle, 0 to 50 v e TYPE 524AD — $1300 e

TYPE 525 for display of composite video waveforms e 4 RESPONSE CHARACTERISTICS —
Flat: within 1% from 60 cps to 5Mc, Low Pass: passes stair steps, High Pass: eliminates stair
steps, IRE: new standard #23S-1 e SENSITIVITY — 15mv/cm, 2 or 5X attenuation e GAIN
STABILITY — within 1% e FIELD and LINE SPEEDS — automatic sync at sweep frequencies
of 7875 and 30 cycles ® RACK MOUNTING — withdraws on slide-out tracks from cab-
inet that mounts to 19" rack. e TYPE 525 — $1140 e

TYPE 526 for measurement of phase and amplitude of NTSC color signal ® PHASE & SATURATION
MEASUREMENTS — =+1° and ==29% on graticule e PHASE RESOLUTION — 0.1° at 3.58 Mc
e DUAL DISPLAYS — electronic switching between channels e INTERFIELD SIGNAL KEY — dis-
plays test signals during vertical blanking time ® BURST BRIGHTENING — for positive identifica-
tion$of burst pulse @ RACK MOUNTING — mounts on slide-out tracks to 19* rack e TYPE 526
— $1665 o

TYPE 527 for measurement of linearity, signal level, and bandwidth of black-and-white and color
TV waveforms e 2 RESPONSE CHARACTERISTICS — Flat: within 1% from 60 cps to 5Mc, IRE:
new standard #235-1 e SENSITIVITY — variable, 0.25v to 1.6v for 140 IRE units (7 cm) e CALI-
BRATED SWEEP — 0.125H/cm, 0.025H/cm, or 0.005H/cm; no need for time-markers e HORI-
ZONTAL DISPLAY — 2 line, 2 field, VIT, 0.125H/cm, RGB line and RGB line and RGB field e DC
RESTORATION — eliminates dc drift, base-line shift due to color burst @ VOLTAGE CALIBRATOR —
0.174v or 1.00v, pk-to-pk @ COMPACT — 2 Type 527's or RM527's mount in 10, rack height,
Type RM527 mounts on slide-out tracks to 19" rack e TYPE 527 — $925 e TYPE RM527 — $1000 e

TYPE RM529 for complete TV waveform analysis including VIT and sine-squared testing e
Al TRANSISTORIZED — no fan for clean, quiet operation . . . power consumption is only 80
M@ watts ® 4 RESPONSE CHARACTERISTICS — Flat: within 1% from 60 cps (DC Restorer off)
'V to 5Mc, within 3% to 8Mc. IRE: new standard #23S-1, —20db down at 3.58 Mc. LOW
PASS: 500 ke response, at least —12 db down. CHROMA: 3.58-Mc center frequency, 30% down
at =400 ke o SENSITIVITY — variable, 120 mv to 1.5v with provision for 1v full scale cali-
bration (6cm) e CALIBRATED SWEEP RATES —0.250 H/cm or 0.125H/cm, with sweep magni-
fier for X5 or X25 expansion; no need for time-markers ® UNCALIBRATED SWEEP RATES — 2-Line or 2-Field displays e LINE SELEC-
TOR — variable delay over entire field with output provision for intensifying the line or lines on an associated picture monitor @
DC RESTORATION — front-panel switch for turning the circuit off for viewing signals other than video e FIELD SHIFT — positive
acting field selection; random noise bursts will not shift the field @ VOLTAGE CALIBRATOR — internally coupled, .714v or 1.00v
full scale, 1% accuracy ® COMPACT — fits in standard 19” rack or console, requiring only 54" of vertical rack space; mounts
on slide-out tracks e TYPE RM529 — $1100 e

U.S. Sales Prices E.o.b. Beaverton, Oregon - v 15




530-SERIES DC-to-15 MC OSCILLOSCOPES

TYPE 535A FEATURES — calibrated sweep delay, 2 usec to 10 sec ® USES 19 MULTI-PUR-
POSE PLUG-IN UNITS — for differential input, multi-trace, wide-band, operational ampli-

fier, other applications @ SINGLE-SWEEP OPERATION — lockout-reset circuitry for one-

shot recording @ 20 NSEC/CM CALIBRATED SWEEP SPEED — with 5X magnifier e TRIG- ;
GER VERSATILITY — internal, external, line . . . ac, dc, low-frequency reject, high-fre- \
quency sync, and automatic ®© OTHER CHARACTERISTICS — é by 10-cm display, am- ‘\
plitude calibrator, electronically-regulated power supply ® TYPE 535A — less plug-in units

... $1400 e

e TYPE 533R FEATURES — sweep magnification to 100X e OTHER CHARACTERISTICS —
similar to Type 535A, except no sweep delay ® TYPE 533A — less plug-in units . . . $1125 e

e TYPE 531A FEATURES — same characteristics as Type 535A, except no sweep delay or
single-sweep ® TYPE 53TA — less plug-in units . . . $995 e

RACK-MOUNTING OSCILLOSCOPES

e CONVENIENT MOUNTING — chassis withdraws from cabinet on slideout tracks, can
be tilted and locked in any of 7 positions @ PROVEN CIRCUITRY — electrically identical
to corresponding cabinet model.

e TYPE RM31A — less plug-in units . . . $1095
e TYPE RM33A — less plug-in units . . . $1225
e TYPE RM35A — less plug-in unts . . . $1500

TYPE 536 “X-Y” OSCILLOSCOPE

® [DENTICAL HORIZONTAL AND VERTICAL DEFLECTION SYSTEMS — with 2 identical
plug-in units e AMPLIFIER PHASE BALANCE TO OVER 25MC — with 2 identical wide-
band units @ USES ANY OF 17 PLUG-IN UNITS — for vertical and horizontal-deflection
® CONVENTIONAL OPERATION — with Type T Time Base ® OTHER CHARACTERISTICS
— 10 by 10-div display, regulated power supply ® TYPE 536 — less plug-in units . . $1085 e

540-SERIES DC-to-33 MC OSCILLOSCOPES

TYPE 545B FEATURES — calibrated sweep delay, 1 usec to 10sec ® USES 19 MULTI-PUR-
POSE PLUG-IN UNITS — for differential input, multi-trace, wide-band, operational am-
plifier, other applications e SINGLE-SWEEP OPERATION — lockout-reset circuitry for
one-shot recording ® 20 NSEC/CM CALIBRATED SWEEP SPEED — with 5X magnifier @
TRIGGER VERSATILITY — internal, external, line . . . ac, dc, low-frequency reject, and
automatic ® OTHER CHARACTERISTICS — internal graticule, 6 by 10-cm uniform focus
display; amplitude calibrator, electronically-regulated power supply ® TYPE 545B — less
plug-in units . . . $1550 e

e TYPE 543B FEATURES — sweep magnification to 100X e OTHER CHARACTERISTICS —
similar to Type 545B, except no sweep delay e TYPE 543B — less plug-in units . . . $1300 e

o TYPE 541A FEATURES — same characteristics as Type 531A but with 4 by 10-cm display
and dc to 33 Mc passband e TYPE 541A — less plug-in units ................ $1225 o

RACK-MOUNTING OSCILLOSCOPES

e CONVENIENT MOUNTING — chassis withdraws from cabinet on slideout tracks, can
be tilted and locked in any of 7 positions @ PROVEN CIRCUITRY — electrically identical
to corresponding cabinet model.

® TYPE RM41A — less plug-in units . . . $1325
e TYPE RM543B — less plug-in units ... $1400
e TYPE RM545B — less plug-in units ... $1650

16 For instrument comparison, see reference section




540-SERIES DC-to-50 MC OSCILLOSCOPES

TYPE 547 OSCILLOSCOPE — features AUTOMATIC DISPLAY SWITCHING —
electronic switching between the 2 wide-range time bases in the Type 547
allows alternate presentation of the same signal at 2 different sweep rates.
When a dual-trace plug-in unit is used, such as the Type 1Al or 1A2,
Channel 1 can be locked to Time Base A and Channel 2 can be locked to
Time Base B. In many applications this provides the equivalent of 2 oscillo-
scopes, at a considerable savings in price.

When the 2 time bases are used for delayed-sweep operation, an easy-to-use, con-
tinuously-variable and calibrated delay is available from 0.1 usec to 50 sec. Automatic
Display Switching, used with the delayed sweep, allows an alternate presentation of a
waveform brightened over a selected portion, and the selected portion expanded to fill
10cm. ® DC-to-50 MC PASSBAND — with Type 1A1 Dual-Trace Unit, dc-to-28 Mc at 5
mv/cm e USE WITH PRESENT LETTER-SERIES VERTICAL PLUG-INS — passband same as
Letter-Series Plug-Ins used with Type 545B Oscilloscope, see chart on pages 6-7 e
UNIFORM-FOCUS 6x10CM DISPLAY — no-parallax internal graticule, variable illumi-
nation, small spot size e IDENTICAL TIME BASES — 0.1 usec/cm to 5sec/cm e UP TO
10X SWEEP MAGNIFICATION — extends calibrated sweep rate to 10 nsec/cm e SINGLE-
SWEEP OPERATION — lockout-reset circuitry permits single-shot use of calibrated delay
features ® TRIGGERING TO 50 MC — independent controls for each time base, internal
trigger can be picked off directly from Channel 1 of the Type 1A1, bright reference trace
regardless of sweep rate ® TYPE 547, less plug-in units, with two 10X probes — $1875 o

e TYPE 546 OSCILLOSCOPE — 2 time bases for calibrated sweep delay, all features of
the Type 547 except Automatic Display Switching and associated circuitry e TYPE 546,
less plug-in units, with two 10X probes — $1750 e

e TYPE 544 OSCILLOSCOPE — same vertical characteristics as the Type 546 and 547, but
1 time base (0.1 usec/cm to 5sec/cm) featuring 2, 5, 10, 50 and 100X sweep magnifica-
tion e TYPE 544, less plug-in units, with two 10X probes — $1550 e

RACK-MOUNTING OSCILLOSCOPES

e CONVENIENT MOUNTING — chassis withdraws from cabinet on slideout tracks, can
be tilted and locked in any of 7 positions @ PROVEN CIRCUITRY — electrically identical
to corresponding cabinet model.

o TYPE RM544 — less plug-in units . . . $1650
e TYPE RM546 — less plug-in unit . . . $1850
e TYPE RM547 — less plug-in units . . . $1975

TYPE 551 DUAL-BEAM OSCILLOSCOPE

e COMMON X, INDEPENDENT Y DEFLECTION — upper and lower beam use
any of 19 plug-in units for differential input, multi-trace, wide-band, operational
amplifier, other applications e DC-to-27 MC — with Type 1Al or 1A2 Plug-In
Unit e SINGLE-SWEEP OPERATION — lockout-reset circuitry for one-shot re-
cording @ 20 NSEC/CM CALIBRATED SWEEP SPEED — with 5X magpnifier e TRIG-
GER VERSATILITY — internal from lower or upper beam, external, line . . . ac, dc,
low-frequency reject, high-frequency sync, and automatic @ OTHER CHARACTER-
ISTICS — 4 by 10-cm display with 2-cm vertical overlap (each beam), é-cm total
vertical scan, amplitude calibrator, separate electronically-regulated power supply
e TYPE 551 — less plug-in units . . . $1850 e

TYPE 555 DUAL-BEAM SWEEP DELAY OSCILLOSCOPE

e 2 INDEPENDENT VERTICAL DEFLECTION SYSTEMS — upper and lower beams
use any of 19 plug-in units for differential input, multi-trace, wide-band, opera-
tional amplifier, other applications ® DC-to-33 MC — with Type 1A1 or 1A2 Plug-
In Unit @ 2 INDEPENDENT PLUG-IN TIME BASES — deflect either or both beams
with either time base © CALIBRATED SWEEP DELAY — 0.1 psec to 50 sec @ SIN-
GLE-SWEEP OPERATION — lockout-reset circuitry for one-shot recording e 20
NSEC/CM CALIBRATED SWEEP SPEED — with 5X magnifier ¢ TRIGGER VERSA-
TILITY — internal from lower or upper beam, external, line . . . ac or dc coupled
and automatic © OTHER CHARACTERISTICS — 4 by 10-cm display with 2-cm
overlap (each beam), 6-cm total vertical scan; no-parallax internal graticule, | &
amplitude calibrator, separate electronically-regulated power supply ® TYPE 555 | e N -

— with plug-in time bases, without plug-in preamplifiers . . . $2650 ® , ——=—
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TYPE 561A OSCILLOSCOPE
® ACCURATE — parallax-free internal 8 by 10 centimeter graticule with variable
edge lighting © ADAPTABLE — accepts any of 13 amplifier units for differential
input, multi-trace, wide-band, high-sensitivity, or sampling applications; 7 time-
base units for single shot, delaying sweep, sampling applications e VERSATILE —
multiple X-Y displays, Z-axis input, 50 to 400 cps operation ® STABLE — elec-
tronically-regulated power supply ® OTHER FEATURES — new rectangular crt,
0.2mv to 100 v amplitude calibrator @ TYPE 561A, less plug-in units — $500 e
TYPE RM561A OSCILLOSCOPE

o COMPACT — only 7" high e FEATURES — same as Type 561A except 1 mv
to 100 v calibrator; 50 to 60 cps operation @ MOUNTING — bolts to 19" rack
(slide-out tracks available) @ TYPE RM561A, less plug-in units — $550 e

TYPE 564 GENERAL-PURPOSE OSCILLOSCOPE

e SPLIT-SCREEN DISPLAYS — non-storage or bi-stable storage on either or both halves of crt, se-
lective erase e SIMPLE OPERATION — separate controls for upper and lower halves of crt, mon-
itor vertical positioning without storing @ ENHANCED WRITING FEATURE — 25cm/msec single-
shot writing speed (10X faster with full-screen enhancement) @ OTHER STORAGE FEATURES — fast
250-msec erase, up to 1-hour storage e SPECIAL CRT — Mod 08 incorporates a special crt (lower
brightness) with single-shot writing speed of 100 cm/msec (5X faster with full-screen enhancement)
e VERSATILITY — electrical performance identical to Type 561A (except crt), uses any of twenty
2-Series and 3-Series Plug-In Units ® TYPE 564, less plug-in units — $950 e TYPE 564 MOD 08,
less plug-in units — $950 e

TYPE RM564 GENERAL-PURPOSE STORAGE OSCILLOSCOPE

e REMOVE ERASE — jack at rear for erase of upper and lower halves of crt © OTHER FEATURES
— writing enhancement and other characteristics identical to the Type 564, except 1 mv to 100 v
calibrator, 50 to 60 cps operation © COMPACT — requires only 7” panel height, bolts to 19* rack
(slide-out tracks available) e TYPE RMS564, less plug-in units — $1035 e TYPE RM564 MOD 08, less
plug-in units — $1035 e

N ; k % TYPE 565 DUAL-BEAM OSCILLOSCOPE

f e 2 INDEPENDENT BEAMS e 2 IDENTICAL INDEPENDENT SWEEP SYSTEMS
® USES 2 PLUG-IN VERTICAL AMPLIFIERS — choose from 11 units for differen-
tial input, multi-trace, and wide-band applications ® CALIBRATED SWEEP DE-
LAY — 1 usec to 50 sec ® SINGLE SWEEP OPERATION — for one-shot record-
ing ® TRIGGERING — internal, external, line; ac fast, or dc-coupled; automatic
triggering ® 3% ACCURACY — time and amplitude e VIEWING AREA —
10 by 10 cm, é-cm vertical overlap; no-parallax internal graticule ® OUTPUTS
— vertical horizontal, + gate, delayed trigger ® AMPLITUDE CALIBRATOR e
POWER SUPPLY — electronically regulated ¢ RACK MODEL — mounts on
slide-out tracks to 19" rack e TYPE 565, less plug-in units — $1400 e TYPE
RM565, less plug-in units — $1500 e

=M=

TYPE 567 READOUT OSCILLOSCOPE/6R1A DIGITAL UNIT

e DIGITAL READOUT PLUS ANALOG DISPLAYS — direct readout on the é6R1A Unit of
pulse risetimes, amplitudes, time differences ® LIMIT COMPARATORS — front-panel
indicators for readings above, below, or within selected limits @ ACCURATE READOUT
—direct reading with up to 4-digit resolution minimizes operator error, speeds up mea-
suring time e LOW & MEDIUM-FREQUENCY APPLICATIONS — 3A2/3B2 for time
difference from 20 usec to 10sec, 1-usec resolution, 10 mv amplitude ® HIGH-FRE-
QUENCY APPLICATIONS — 3S76/3T77 for time differences from 20 psec to 100 usec,
0.4-nsec risetime, pulse amplitudes as small as 2 mv, pk-pk ® LOW-NOISE APPLICA-
TIONS — 353/3T77 for direct sampling at probe, 100 k/2 pf input, selectable risetime
from 0.35 nsec to 1 nsec @ DIGITAL OUTPUTS — for printers, summary punches, etc. @
CRT VIEWING AREA — 8x10cm with parallax-free internal graticule, edge lighted
illumination ® RACK MODEL — mounts to 19" rack on slide-out tracks e TYPE 567, less
plug-in units — $700 e TYPE RM567, less plug-in units — $800 e TYPE 6R1A DIGITAL
UNIT — $2400 e

TYPE 3T4 SAMPLING SWEEP UNIT — similar to the Type 3T77 but externally program-
mable. See page 10 for details.

TYPE 262 PROGRAMMER

e EXTERNAL PROGRAMMING — any measurement possible with the Type 567/6R1A
can be sequenced manually (automatically with option) from the 262 or remotely e
PROGRAM FLEXIBILITY — up to 8 different measurement programs (with adjustable read-
out limits) with each Type 262, 24 with 3 Type 262's @ CONTROL EXTERNAL EQUIP-
MENT — program power supplies, generators, etc. concurrently with test programs e

TYPE 262 — $1350 o

jr—n

i3
S

18 For instrument comparison, see reference section



TYPE 570 ELECTRON-TUBE CURVE-TRACER

e PLOTS TUBE CHARACTERISTICS — simulates operating conditions @ CALIBRATED VERTI-
CAL DISPLAYS — plate, screen, or grid current; 20 ua/div to 50 ma/div in 11 steps e CALI-
BRATED HORIZONTAL DISPLAYS — plate or grid voltage; 0.1 v/div to 50 v/div in 9 steps
e OTHER VARIABLES — 11 series load resistors from 300 Q to 1 megohm, 7 grid-step
values from 0.1 v/step to 10v/step ® VOLTMETER — monitors all dc voltages and ac
heater supply ® DISPLAYS FAMILY OF CURVES — 4 to 12 characteristic curves per family
e TYPE 570 — $1100 e

TYPE 575 TRANSISTOR-CURVE TRACER

e PLOTS PNP, NPN, AND DIODE CURVES — simulates operating conditions e
CALIBRATED VERTICAL DISPLAYS — collector or base current, base or base source
voltage © CALIBRATED HORIZONTAL DISPLAYS — base current, collector, base or
base source voltage e 20-AMPERE COLLECTOR DISPLAYS — == collector sweep, 0
to 20v, 10 amp; 0 to 200v, 1 amp e == BASE STEPPING — 4 to 12 steps/family,
repetitive or single family display, 2.4-ampere base supply ® TYPE 575 — $1075 e

TYPE 175 HIGH-CURRENT ADAPTER (For use with TYPE 575 only)

e 200-AMPERE COLLECTOR DISPLAY — 12-ampere base supply e == COLLECTOR
SWEEP—0 to 20v, 0 to 100 v, or 0 to 100 v with 300-Q series load resistor ® = BASE
STEPPING — 4 to 12 steps/family, repetitive or single family display e CALIBRATED
DISPLAYS — collector current (vertical), collector or base voltage (horizontal) e TYPE
175 — $1475 o

580A SERIES FAST-RISE OSCILLOSCOPES

o TYPE 585A FEATURES — tunnel diode triggering to beyond 150 Mc, synchronization to 250 Mc @
CALIBRATED SWEEP DELAY — continvously variable from 2 usec to 10sec ® 10 NSEC/CM SWEEP
RATE — for recording fast transients ® SINGLE-SWEEP OPERATION — lockout-reset circuitry for
one-shot recording ® HIGH RESOLUTION — small spot size, P31 phosphor ® VIEWING AREA —
4x8cm with internal graticule for parallax-free viewing © VERSATILITY — 2 fast-rise vertical plug-
ins, 18 other multi-purpose plug-ins (with Type 81 Adapter) @ RACK MODEL — withdraws on slideout
tracks from cabinet that mounts in 19" rack e TYPE 585A, less plug-in units — $1725 e TYPE RMS585A,
less plug-in units — $1825 e

o TYPE 581A — as above, but without delayed-sweep ® TYPE 581A, less plug-in units — $1425 e
e TYPE 82 DUAL-TRACE PLUG-IN UNIT — approx. 4-nsec rise time at 100 mv/cm; approx. 4.3 nsec at
10 mv/cm e CALIBRATED STEP ATTENUATION — 10mv/cm to 50v/cm; variable to 100v/cm e
CHOPPED OR ALTERNATE SWITCHING — plus A or B only e 10X PASSIVE PROBES — small size, 4.5-
nsec total risetime at 100 mv/cm e TYPE 82 — $650 e

e TYPE 86 PLUG-IN UNIT — same as Type 82, except single channel — $350 e
o TYPE 81 ADAPTER — use with Letter-Series Plug-lns — $135 e

TYPE 647 SOLID-STATE OSCILLOSCOPE

e HIGH PERFORMANCE — designed for accurate measurements under extreme operating condi-
tions ®© PASSBAND — dc to 50 Mc with Type 10A2 Dual-Trace Unit ® ENVIRONMENTAL CAPA-
BILITIES — operates at temperatures from —30° C to +65° C; operates to 15000 feet. Rugged
construction assures reliable operation in applications involving vibration or shock eBRIGHT éx 10
CM DISPLAY — no parallax internal graticule, variable illumination ® CRYSTAL-CONTROLLED CAL-
IBRATOR — 1-kc square wave, 0.2 mv to 100v, plus current probe calibration loop ® REGULATED
POWER SUPPLY — operates on 100 to 130 v ac or 200 to 260 v ac line, 45 to 440 cps @ CONVEC-
TION COOLING — no fan needed (cabinet model only) ¢ RACK MODEL — similar to cabinet ver-
sion but operates on 50-60 cycle line, utilizes fan for cooling. Mounts in standard 19” rack. A
modified version is available for 50 through 400 cycle operation ® TYPE 647, less plug-in units
and probes — $1225 e STANDARD TYPE RMé47, less plug-in units and probes — $1425 o

TYPE 10A1 HIGH-GAIN DIFFERENTIAL AMPLIFIER — combines high- TIVE MODES — Channel 1 only, Channel 2 only, Alternate,

- I T =

gain dc, differential, wide-band and calibrated-comparator fea-
tures in one plug-in unit ® CALIBRATED SENSITIVITY — from 1
mv/cm to 20 v/cm ® PASSBAND — dc to 45MC at 5mv/cm, dc
to 35Mc at 1 mv/cm ¢ COMMON-MODE REJECTION RATIO —
20,000:1 dc-to-100 ke, 10,000:1 100 kc-to-1 Mc; 1,000:1 at 10 Mc e
COMPARISON VOLTAGE RANGE — three equivalent V. ranges
of 6v, 60v and 600v. ACCURACY: 6v range is =(0.1% +
5mv); 60 v range is ==(0.225% -+ 50 mv); 600 v range is =#=(0.35%
+ 0.5v) e TYPE 10Al, less probes — $850 e

TYPE 10A2 DUAL-TRACE AMPLIFIER — dc to 50 Mc passband e CALI-
BRATED SENSITIVITY — from 10 mv/cm to 20 v/cm e 5 OPERA-

Chopped, or Added Algebraically e CHANNEL 2 OUTPUT —
available at the front panel for driving or triggering other equip-
ment ® TYPE 10A2, less probes — $675 o

TYPE 11B1 TIME-BASE UNIT — wide sweep range, from 0.1 usec/cm
to 2 sec/cm e DIRECT-READING MAGNIFIER — up to 50X e TRIG-
GER CAPABILITY — stable triggering to 50 Mc e TYPE 11B1 —
$625 o

TYPE 11B2 TIME-BASE UNIT — features NORMAL AND DELAYED
SWEEPS from 0.1 usec/cm to 5sec/cm o CALIBRATED SWEEP DE-
LAY — from 1 usec to 50 sec continuously variable e 10X SWEEP
MAGNIFIER — extends sweep rate to 10nsec/cm e TRIGGER
CAPABILITY — stable triggering to 50 Mc e TYPE 11B2 — $825 e
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TYPE 661 SAMPLING OSCILLOSCOPE

e PLUG-IN VERSATILITY — uses 4-Series and 5-Series Sampling Units @ FAST
or SLOW MANUAL SCAN — drives external recorders © AMPLITUDE/TIME
CALIBRATOR — checks vertical and sweep calibration @ OUTPUTS — delayed
pulse, A and B vertical, and horizontal e HIGH RESOLUTION — 8x 10-cm
viewing area ® TYPE 661 — less sampling plug-in units . . . $1150 @

DUAL-TRACE SAMPLING UNITS e 5 DISPLAY MODES — A only, B only, Dual-
Trace, Added Algeb. and (for X-Y displays) A vertical, B horizontal e
2MV/CM to 200 MV/CM SENSITIVITY — variable between steps @ DC OFF-
SET VOLTAGE — for displaying portions of signals having off-screen am-
plitudes e

TYPE 4S1 FEATURES — 0.35 nsec risetime © SEPARATE INTERNAL DELAY LINES
— trigger on either A or B input signals or externally e 2 VOLTS DYNAMIC

e TYPE 4S3 FEATURES — miniature direct sampling
probes with 100k, 2 pf input impedance e LOW
NOISE — less than 300 uv (smoothed) e RISETIME/
NOISE SELECTION — 0.35-nsec risetime with 1 mv
noise, 0.5-nsec risetime with 0.5mv noise e =2
VOLTS DYNAMIC RANGE e EXTERNAL TRIGGER
e TYPE 453, with probes — $1600 e

TYPE 5T1A TIMING UNIT ¢ HIGH RESOLUTION — 5
to 1000 dots/cm e EQUIVALENT SWEEP RATES —
from 0.1 msec to 1 nsec ® TIME EXPANDER — up to
100X expansion e TIME POSITION — operates on
all sweep rates ® TRIGGERING CAPABILITY — up
to 1 Gc; triggers on fast-rise low-energy pulses e
SWEEP MODE — repetitive or single displays, plus
timed scan (5sec/cm) for driving external recorders
e TYPE 5TIA — $750 e

TYPE 5T3 TIMING UNIT ¢ WIDE RANGE PERFORM-
ANCE — provides real-time and equivalent-time
sampling © REAL-TIME SWEEP RATES — from 5 sec
to 0.2 msec ® EQUIVALENT-TIME SWEEP RATES —
from 100 usec to 10 psec ® EQUIVALENT-TIME MAG-
NIFIER — up to 100X with direct sweep time/cm
readout @ TRIGGER CAPABILITY — Schmitt logic
with sine-wave or pulse friggering from dc through
5 Gc at millivolt input levels. 50-ohm and 1-megohm
inputs are provided for external triggering e TIME
POSITION — gives delay equivalent to at least
one screen diameter in equivalent-time sampling e

RANGE e TYPE 4S1 — $1430 e

TYPE 4S2 FEATURES — 0.1 nsec risetime ® EXTERNAL TRIGGER — with Type
5TIA e =1 VOLT DYNAMIC RANGE e TYPE 452 — $1600 e

|

|
}
|
|
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TYPE 113 DELAY CABLE ‘
e TIME DELAY — 60nsec ® RISETIME — 0.1 [
nsec ® LOSS — 1.5db per 100 feet at 1000 Mc ‘
® TYPE 113 — for sampling applications using
Type 452 or Type N Plug-In Units — $250 e

50 OHM PULSE GENERATORS
TYPE 109 e RISETIME —
WIDTH — 0.5 nsec to 40 nsec at full rep rate, 300
nsec at ', rep rate © VARIABLE CALIBRATED AM-
PLITUDE — 0 to ==50v e 2 CHARGE LINES —
for equal or unequal alternate pulse durations e
TYPE 109 — $360 e

<0.25nsec e PULSE

SWEEP MODE — repetitive or single displays plus
timed scan for driving external recorders e TYPE

5T3 — $900 e

SQUARE WAVE GENERATORS

TYPE 105 FEATURES — 25cps to 1 Mc range,
continuously variable ® RISETIME — 13 nsec with
52-ohm termination; less than 20 nsec with 93-
ohm termination ¢ OUTPUT AMPLITUDE — 10v
to 100v across internal 600-ohm load e FRE-
QUENCY METER — accurate within 3% of
full scale ® TYPE 105 — $435 e

TYPE 107 FEATURES — risetime less than 3 nsec
into terminated 52-ohm cable e FREQUENCY
RANGE — 400 kc to 1 Mc, uncalibrated © OUT-

PUT AMPLITUDE — 0.1v to 0.5v, with 52-ohm
termination e TYPE 107 — $190 e

TYPE 111 e OUTPUT PULSE RISETIME — 0.5 nsec for positive, slightly longer
for negative pulse ® REPETITION RATE — continuously adjustable from 100 pps
to 100 kc ® DURATION — 2 nsec minimum, 100 nsec maximum e AMPLITUDE
— over ==5v e PRETRIGGER PULSE — 10v, 250 nsec duration, 4-nsec rise-
time (Y, amplitude) e TIME DIFFERENCE — 30 to 250 nsec between Pretrigger
and Output pulses ® TYPE 111 — $365 e

TYPE 114 PULSE GENERATOR

oRISETIME—< 10 nsec ® PULSE PERIOD—five ranges from 1 usec to 10 msec;
continuously variable from 1 usec to 100 msec. Provisions for external trigger-
ing ® PULSE WIDTH—five ranges from 100 nsec to 1 msec; continuously vari-
able from 100 nsec to 10 msec. Switch position provided for square-wave out-
put for any period setting @ WIDTH > PERIOD LIGHT—for indicating scaling
when the pulse width exceeds the pulse period ® OUTPUT AMPLITUDE—
either positive or negative polarity with variable ranges of 1 to 3v and 3 to
10 v into 50-Q load e FLEXIBLE—two Type 114's can be used together with one
serving as a delay generator ¢ COMPACT—completely transistorized, meas-
ures only 9”wide, 121/,"deep and é” high e TYPE 114—$350 e
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AMPLIFIERS

TYPE 122 o FREQUENCY RESPONSE — variable from 0.2 cps to 40 ke ® 5 UPPER
3-DB POINTS — 50 cps to 40kc © 4 LOWER 3-DB POINTS — 0.2 to 80 cps e
GAIN — 100 or 1000X e REJECTION RATIO — 80 to 100 db e SIGNAL OUT —
20v, pk-to-pk maximum, 1000-Q impedance © POWER SOURCE — external
batteries or TYPE 125 Power Supply (below) e TYPE 122 — $135 e TYPE 125
POWER SUPPLY — powers up to 4 Type 122 Amplifiers . . . $285 e

TYPE 123 e FREQUENCY RESPONSE — within 3db from 3 cps to 25kc ® GAIN
— 100X © MAXIMUM INPUT SIGNAL — 0.1v, 10 megohm impedance ® HUM
FREE — powered by miniature batteries (included) ® COMPACT — 47/," by 11/,"
by 37", weighs only 10 oz e TYPE 123 — $75 e

TYPE 1121 e FREQUENCY RESPONSE — 5 cps to 17 Mc (3-db down) @ GAIN —
100X e CALIBRATED ATTENUATION — 1 to 500X in 9 steps @ GAIN STABILITY
— within == 1% over 24-hour period e SIGNAL OUT — == 1v terminated in

TYPE 130 L-C METER

e MICROHENRY SCALE — 0 to
3, 10, 30, 100, and 300 e PICO-
FARAD SCALE — 0 to 3, 10, 30,
100, and 300 e¢ ACCURACY —
within 3% e GUARD VOLTAGE
— for measuring an unknown
capacitance, eliminates effects of
other capacitances e TYPE 130
— $225 o

93-ohm cable ® TYPE 1121 — $465 o

TYPE 123
oN

POWER SUPPLY

FOR 2 and 3-SERIES PLUG-IN UNITS
TYPE 129 e POWER — for up to
four units © OUTPUTS — via cath-
ode-follower (dc to approx. 1Mc)
or passive plug-in boards (dc to ap-
prox. 100kc) e GAIN — 2x10°
(push-pull) or 10° (single-ended) using
CF output board and Type 2A61 ac-
coupled plug-in; 2x10* (push-pull)
or 10* (single-ended) using CF output
board and Type 3A3 dc-coupled
plug-in e OUTPUT MONITOR —
front-panel meter for balance or
level indication ¢ RACK MODEL —
mounts on slide-out tracks to 19
rack @ CF OUTPUT BOARD, Part No.
018-0001-00 — $40 e PASSIVE OUT-
PUT BOARD, Part No. 018-0002-00
— $10 e TYPE 129 — $650 e

POWER SUPPLIES

FOR LETTER-SERIES AND 1-SERIES PLUG-IN UNITS

TYPE 127 e POWER — for combinations of 2 Plug-In Units
e FREQUENCY RESPONSE — dc to 19 Mc with Type L Unit
e GAIN — unity (push-pull) or ', (single-ended) ® OUT-
PUT — =0.3v into 170-ohm termination e AMPLITUDE
CALIBRATOR — 0.2mv to 100v ¢ RACK MODEL — mounts
on slide-out tracks to 19” rack e TYPE 127 — $650 e

TYPE 132 e SYSTEM GAIN — 10X or greater (93-Q termina-
tion); up to 20,000X gain with Type G Unit (no termination)
e PASSBAND — (with Type L Unit) dc-to-500 ke (no termina-
tion), dc-to-14 Mc (93-Q termination), dc-to-16 Mc (double 93-Q
termination) ¢ OUTPUT — =100v push-pull or +50v
single-ended with high-Z load; =1 v with 93-Q load e TYPE
132 — $460 o

TYPE 133 e SOURCE IMPEDANCE — 2-Q (for driving re-
corders, speakers, etc.) ® FREQUENCY RESPONSE — dc to
100 ke ® SYSTEM GAIN — 10X or greater single-ended e
OUTPUT — =£5v (high-Z load), 1.5 amp (short circuit)
® MONITOR — drive recorder and oscilloscope simultane-
ously e TYPE 133 — $440 e
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TIME-MARK GENERATORS

TYPE 180A e ACCURACY — within
0.001%, stability of 3 parts per million
over a 24-hour period e 14 TIME-MARK
INTERVALS — 2 per decade from 1 usec
to 5 sec, separately or in combination e
3 SINE-WAVE FREQUENCIES — 5, 10,
and 50Mc e é TRIGGER-RATE FRE-
QUENCIES — 1,10 or 100 ¢ps, 1, 10 or
100 kc ® TYPE 180A — $625 o

TYPE 181 e 5 TIME-MARK INTERVALS — 1 to 10,000 usec in decade steps,
plus 10-Mc sine wave @ RACK MODEL — bolts to 19" rack e TYPE 181 —

$265 © TYPE RM181 — $290 e

TYPE 190B CONSTANT AMPLITUDE
SINE-WAVE GENERATOR

e OUTPUT FREQUENCY — 350 kc
to 50 Mc, continuously variable,
plus 50 ke variable over a narrow
band ¢ AMPLITUDE VARIATION —
less than 2% from 50 kc to 30
Mc; less than == 5% from 30 Mc
to 50 Mc ¢ OUTPUT AMPLITUDE—
40 mv to 10 v pk-to-pk, continuously
variable e OUTPUT IMPEDANCE
— nominally 25 ohms e TYPE
T90B — $330 e,
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280
290 Ay
291 |

Cameras

SAMPLING ACCESSORIES

TYPE 280 TRIGGER COUNTDOWN UNIT — synchronizes on
30 Mc to 5 gigacycles, output continuously variable from
15 to 45Mc e 2 OUTPUTS — 150mv at <0.4-nsec
risetime, and 1.5v at <4-nsec risetime e INPUT SEN-
SITIVITY — 50mv to 4v, pkto-pk @ INPUT IMPED-
ANCE — approx. 50 Q ® TYPE 280 — $265 e

TYPE 290 TRANSISTOR SWITCHING-TIME TESTER — measures
fast transistors, short duty cycle measurements of delay
time, risetime, storage time, and fall time (with Fast-Rise
Pulser and Sampling Oscilloscope) ® MONITOR — input
or collector output separately or (with dual-trace sys-
tem) simultaneously e HIGH-LOW COLLECTOR VOLT-
AGES — continuously variable from 0 to 30v and 0 to

292 B B ...ﬂ

100 v (2 transistor sockets) @ CONTINUOUSLY VARIABLE BASE SUPPLY — ‘

0 to =10 v through 10 kilohms e 50-Q OUTPUTS — allow remote location
e TYPE 290 — $290 e

TYPE 291 DIODE SWITCHING-TIME TESTER — measures fast-switching diodes,
forward and reverse recovery (with Fast-Rise Pulser and Sampling Oscillo-
scope) ® CONSTANT CURRENT SUPPLY — 1 to 100 ma in 7 steps, variable
between steps @ 0.35-NSEC RISETIME — with either Test Fixture ® TYPE
291, less Test Fixture — $185 @

TEST FIXTURES — separate from the Type 291 for remote operation ® EASY
OPERATION — diodes magnetically held in test fixture ® TEST JIG, V-
shaped contacts, part no. 013-0080-00 — $40 e ADAPTER, for above test
iig, part no. 017-0075-00 — $55 e TEST FIXTURE, strip-line environment,
part no. 017-0072-00 — $65 e

TYPE 292 SEMICONDUCTOR TESTER POWER SUPPLY—used in conjunction with
a sub-nanosecond pulse generator and sampling oscilloscope, the Type 292
furnishes dc power and sub-nanosecond environment for measuring time and
charge characteristics of fast semiconductor diodes and transistors e TEST
VOLTS SUPPLY—dc voltage ranges of 1, 2, 5, 10 or 20 volts @ BIAS CUR-
RENT SUPPLY—11 dc current ranges from 0.1 ma to 200 ma e TYPE 292
with unwired transistor test fixture — $325 e optional DIODE TEST JIG
with a TEST JIG ADAPTER is available for testing axial-lead diodes —
DIODE TEST JIG (part no. 013-0080-00) — $40, TEST JIG ADAPTER (part
no. 016-0059-00) — $21 e

TRACE-RECORDING CAMERAS

e FUNCTIONAL DESIGN — one-hand portability, liff-on mount-
ing, swing-away hinging, comfortable viewing with or without
glasses, 9 positive-lock detents for multiple exposures, locking

rackmount oscilloscopes. Supplied with /1.9 lens with 1:0.85

object-to-image  ratio, focus plate and Polaroid* land
31, x4, PACK-FILM BACK e C-27 CAMERA, less mounting
bezel — $420 o

focus control @ STANDARD CAMERA ASSEMBLIES — C-12,

C-13 and C-27 for general-purpose-trace recording; C-19 for
high-speed pulse recording e SPECIAL COMBINATIONS —
Camera Frames, optional Lenses and Film Backs as individual
consult your

components, or assembled as a complete unit . . .
Tektronix Field Office (or Distributor) e

C-12 CAMERR — on-axis binocular viewing with beam-splitting
mirror, /1.9 lens with 1:0.9 object-to-image ratio, focus plate
and Polaroid* Land 37/, x 41/, PACK-FILM BACK e C-12 CAM-

ERA, less mounting bezel — $450 e

C-13 CAMERA — hinged viewing aperture, maximum light trans-
mission from crt to film, f/4.5 lens with 1:0.7 object-to-image
ratio, focus plate, and Polaroid* Land 3" x 4', PACK-FILM
BACK e C-13 CAMERA, less mounting bezel — $360 e

C-19 CAMERA — low-angle binocular viewing, maximum light
transmission from crt to film, /1.9 lens with 1:0.5 object-to-
image ratio, focus plate, and Polaroid* Land 37/, x4, PACK-
FILM BACK e C-19 CAMERA, less mounting bezel — $500 e

C-27 CAMERA — direct binocular viewing, removable viewing
tunnel. Camera frame can be rotated for viewing from the
top, bottom or either side. Features up to 10x10-cm picture-
taking area, depending on mounting bezel. Compact design
plus fold-back carrying handle allows stacking cameras on 7%

* Registered by Polaroid Corporation

Camera Mounting Bezels are available separately.

35-MM ATTACHMENT FOR ALL TEKTRONIX CAMERAS

e AUTOMATIC ADVANCE — spring-wound motor e SIMPLE
MOUNTING — easily attached to C-12, C-13, C-19 or C-27
Camera Frame e SHUTTER/LENS — integral with back, /1.9
lens with 1:0.2 object-to-image ratio e FILM ECONOMY — 30
or 55 exposures per roll, 23.2x23.6mm frame size e TYPE
350 ATTACHMENT — $400 e

PROJECTED GRATICULE for TYPE C-12 — eliminates parallax, pro-
vides up to 8x10-cm projection, a portion of which can be
used for write-in data. Color filter can be inserted to match
or contrast the projection with the crt phosphor e PROJECTED
GRATICULE, part number 016-0204-00 — $160 e

SHUTTER ACTUATOR — for actuating the shutter remotely. Rotary
solenoid-operated release closely simulates action of hand-
operated cable release. Actuator requires one of two power
supplies. The built-in supply replaces the C-12, C-13, C-19
or C-27 rear frame. The external supply includes a hinged
bracket that permits mounting on the Type 350 35-mm At-
tachment, Polaroid* Pack Film Back or Roll Film Back regard-
less of camera used. SHUTTER ACTUATOR, part number 016-
0218-00 — $75 e BUILT-IN POWER SUPPLY, part number 016-
0231-00 — $125 e SEPARATE POWER SUPPLY, part number
016-0230-00 — $85 e
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SCOPE-MOBILE® CARTS — mobile support for oscilloscopes and other instruments.
Each cart has 5” wheels, front-wheel brakes, and a storage drawer.

~ FITS THESE PLUG-IN
TYPE INSTRUMENTS TRAY CARRIER PRICE
201-1 503, 504, 506, 515A, No $120
201-2 516, 561A, 564, 647 Tilting | For 2 and 3-Series 130
tray. or 10 & 11-Series
202-1 | 502A (wjadapter), 507, | 1°KS in, No 120
517A, 524, 530/40/50/ | ™S e e e
202-2 | 70/80 - Series, 661 Sl el 130
2051 565, 567, all RMs No 135
500A Accepts instruments up Fixed No 99.50
500/53A to 13” in width 20° For Letter - Series
or 80-Series 110

® Registered Trademark

Tektronix manufactures and supplies a variety of items for '
expanding the operation of Tektronix oscilloscopes. Other
items are used to calibrate and maintain Tektronix instru-
ments. Some of these are shown below. For more in-
formation, consult your Tektronix Field Office (or Distrib-
utor).

PLUG-IN EXTENSIONS—for operating plug-in units outside
the oscilloscope.

CORDS AND CABLES—including power cords and signal
cables for all Tektronix instruments.

PROBES—general and special-purpose types, including sam-
pling.

INPUT ATTENUATORS AND TERMINATIONS—available in ~ CRATICULES AND LIGHT FILTERS—special-purpose graticules
g wide: range of Impedances and connactors fo match: ingtru- and blank graticules to satisfy customer's individual needs.

ment requirements.

X

VIEWING ACCESSORIES—including polarized viewers, view- CATHODE-RAY TUBES—Tektronix manufactures crt's in a

i
i

¥

ing hoods, camera mounting adapters and bezels for most wide variety of tube types and phosphors for use in regular
Tektronix oscilloscopes. production and field replacement.
=

U.S. Sales Prices f.o.b. Beaverton, Oregon i



UNITED STATES
FIELD ENGINEERING
OFFICES

TEKTRONIX, INC.

Tektronix, Inc, an Oregon Corporation, Home Office & Factory, P. O. Box 500, Beaverton, Oregon 97005
Telephone: (503) 644-0161 TWX-—503-291-6805 Telex: 036-691  Cable: TEKTRONIX

FIELD ENGINEERING OFFICES

ALABAMA Huntsville... 3322 South Memorial Parkway, Suite 6, Huntsville 35801
Telex 05-9422 ... Telephone: (205)881-2912
ARIZONA Phoenix... 7045 E. Camelback Road, Scottsdale 85251...Telex 061-701 ......... Telephone: (602)946-4273
Tucson Area: Enterprise 383
CALIFORNIA San Diego... 3045 Rosecrans Street, San Diego 92110...Telex 069-525 ......... Telephone: (714)222-0384
Los Angeles Area ® Orange... 1722 E. Rose Avenue, Orange 92667...Telex 06-78812 ................ Telephone: (714)633-3450

Pasadena. .. 1194 East Walnut Street, Pasadena 91106...TWX: 213-449-1151...Telex 06-74397
Telephone (213)449-2164
From Los Angeles telephones call: 681-0201
® Van Nuys... 16930 Sherman Way, Van Nuys 91406...Telex 74396 ........... Telephone: (213)-987-2600
From Los Angeles telephones: 873-6868
Island of Oahu, Hawaii Area: ENterprise 5-700

San Francisco Walnut Creek... 1709 Mt. Diablo Blvd.,, Walnut Creek 94596 ...Telex 033-644 .... Telephone: (415) 935-6101
Bay Area From Oakland, Berkeley, Richmond, Albany and San Leandro: 254-5353
® Palo Alto... 3944 Fabian Way, Palo Alto 94303...Telex 033-911 ................. Telephone : (415)326-8500
COLORADO Denver... 2120 South Ash Street, Denver 80222...Telex 045-662 ................ Telephone : (303)757-1249
Salt Lake Area: Zenith 381
FLORIDA ® Orlando... 205 East Colonial Drive, Orlando 32801...Telex 056-515 ...... Telephone: (305) GArden 5-3483
(also serves Puerto Rico)
GEORGIA e Atlanta... 467 Armour Circle, N.E, Atlanta 30324...Telex 05-42233 ............ Telephone : (404)873-5708
ILLINOIS @ Chicago... 400 Higgins Road, Park Ridge 60068...Telex 02-53374 ............... Telephone: (312)825-6666
119 East Ogden Avenue, Suite 111, Hinsdale 60521 .. Telex 02-53694 .. Telephone: (312)325-3050
INDIANA Indianapolis... 3937 North Keystone Avenue, Indianapolis 46205...Telex 027-348

Telephone: (317)LIberty 6-2408
KANSAS Kansas City... 5845 Horton, Suite 6, Mission 66202...Telex 04-2321 ...... Telephone: (913) HEdrick 2-1003
St. Louis Area: ENterprise 6510
MARYLAND ® Baltimore... 1045 Taylor Avenue, Towson 21204...Telex 087-804 ................ Telephone : (301)825-9000
MASSACHUSETTS e Boston... 244 Second Avenue, Waltham 02154...Telex 094-6301 ................ Telephone: (617)894-4550

MICHIGAN ® Detroit... 27308 Southfield Road, P. O. Box 37, Lathrup Village 48037
Telex 023-400 ... Telephone: (313)ELgin 7-0040

MINNESOTA Minneapolis... 3307 Vera Cruz Ave. North, Suite 102, Minneapolis 55422
Telex 029-699. . Telephone: (612)533-2727
NEW MEXICO ® Albuquerque... 1258 Ortiz Drive, S.E., Albuquerque 87108...Telex 074-621 ........ Telephone: (505)268-3373
Southern New Mexico Area: Enterprise 678
NEW YORK Buffalo... 965 Maryvale Drive, Buffalo 14225... Telex 091-238 ................. Telephone: (716)633-7861
® Endicott... 3214 Watson Blvd., Endwell 13763...Telex 093-796 ............ Telephone: (607)PIoneer 8-8291

® Poughkeepsie... 12 Raymond Ave., Poughkeepsie 12603...Telex 096-4724 ... Telephone: (914) GRover 1-3620

® Syracuse... East Molloy Road & Pickard Drive, P.O. Box 155, Syracuse 13211
Telex 093-739 .... Telephone: (315)455-6666
New York City Area ® New York City and Long Island... 125 Mineola Avenue, Roslyn Heights, L. I, N. Y. 11577
Telex: ROSN 01-26446 .... Telephone (516)HT 4-2300
® Northern N.J. ... 400 Chestnut Street, Union, New Jersey 07083...Telex 01-26344 .. Telephone: (201)688-2222
Hudson River Valley, Westchester County, Conmecticut... 144 Morgan Street, Stamford, Connecticut 06905
Telex 096-5917 ...... Telephone: (203) DAvis 5-3817
NORTH CAROLINA e Greensboro... 1011 Homeland Avenue, Greensboro 27405...Telex 057-417 ......... Telephone : (919)274-4647
OHIO Cleveland. .. 1503 Brookpark Road, Cleveland 44109...Telex 098-5217 ............ Telephone: (216)351-8414
Dayton... 3601 South Dixie Drive, Dayton 45439...Telex 02-8825 ................ Telephone : (513)293-4175
PENNSYLVANIA ® Philadelphia... 126 Presidential Blvd. North, Bala-Cynwyd 19004...Telex 083-4218
Telephone: (215) TEnnyson 9-3111
Pittsburgh... 3834 Northern Pike, Monroeville 15146...Telex 086-761 ............ Telephone: (412)351-3345
TEXAS @ Dallas... 2600 Stemmons Freeway, Suite 162, Dallas 75207.. .Telex 073-2217

Telephone: (214) MElrose 1-4560

Houston. .. 3723 Westheimer, Suite H, Houston 77027...Telex 077-494 ... Telephone: (713) MOhawk 7-8301

Austin Area: ENterprise 3093

New Orleans, Louisiana Area: WX 3093

WASHINGTON Seattle... 236 S.W. 153rd St., Seattle 98166...Telex 032-488 .............. Telephone: (206) CHerry 3-2494
From Portland, Corvallis, Eugene (Oregon): Commerce 9369

From Pullman, Richland, Spokane, Yakima: Zenith 9369

WASHINGTON, D.C. e Washington, D.C.... 4205 Evergreen Lane, Annandale, Virginia 22003... TWX: 703-256-8902 ... Telex 089-515
Telephone: (703) 256-6700
Norfolk, Portsmouth, and Hampton, Virginia Area: Enterprise 741

e Also Repair Center Area Code Numbers are in parenthesis preceding telephone number.
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