Bob Luther’s ‘Scope

Resuscitating a DuMont 403



On the Surface

A few missing tubes
Ratty power cord
Broken fuse holder

A missing knob

Broken front-panel jacks
No side covers

No readily-available ($0) manual, but
Manuals Plus had one — with schematics!



And on Further Inspection

Burned-out selenium rectifier.

One missing tube was really an iron-wire
current regulator, which are hard to get.

3 electrolytics were getting very hot.
One 0.1 uF capacitor was leaky (~50 kQ).
Cold solder joint on a tube socket pin.

+400V supply didn’'t quite match the
schematic.



But...

All the tubes that were there were good.

After replacing the bad electrolytics, no
sparks or smoke, and the AC filaments
and panel lights worked.

After fixing up the DC filament supply the
DC-filament tubes lit.

After replacing the 0.1 uF capacitor and
the missing tubes, all power supplies
(+400V, +185, +150V, +120V, -85V,
-2500V) began working, and | had a spot!



Post “It Works!” Work

» But only a spot — no beam deflection.

» 400V series regulator tube was glowing
red — silicon diode replacement for the
5V4 rectifier put out about 30V more,
meaning about 20W more had to be
dissipated, lighting up the tube’s plates.

* Following the manual’s alignment
procedure for the 25 internal pots and
trimmer capacitors brought the ‘scope
back to something like working order.



Some Neat Features

Differential vertical amplifiers with DC
filaments minimizing 60 Hz hum without
affecting low-frequency response.

DC-coupled stages throughout
RF 2500V supply with 2% regulation

Very bright, narrow trace with no blooming
at full intensity.

Mu-metal shielded flat-face 5” P7 CRT
Cool DuMont pilot light



Summary

his was an interesting and educational
project. If the ‘scope works perfecitly, it is a
brand-new 1957-vintage ‘scope with:

» Synchronized, not triggered, sweep

» Deflection amplifiers with 200 kHz BW

» A single vertical channe

« 26 tubes, 44 Ibs, lots of heat & shelf space

No wonder Tektronix, Agilent, LeCroy... are
today’s big names in oscilloscopes!



Thanks for Coming
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Block Diagram

@\‘ VOLTS o INTERSTAGE VERTIGAC
. " DIVISION CASCODE - e p|CEFLECTION C@_’_ .
AMPLIFIER PLIFIER DG AWPLIFIER
HATTENUATOR) vidig wIc3 - vIos
[-I= CAL
/d——rnonr PAMEL GONTROL
Y . Y
¥ INPUT LT D' /d)’uuu‘wufn oo /(5: otrion
carouTaE BaL D @) — SERVICE ADJUSTMENT
vS07 .
I‘,":%é' } INTERSTAGE VERTICAL
CASCODE o DEFLECTION
frvoaria AMPLIFIER P oc ampiRER W—’ D4
vioes V104 V106
= VAR SWi
AG I3 oFF SwEEP
_{ . AMPLIFIE®
O— ] AMPLIFIER carnat INTERSTAGE - HORIZONTAL o2
ATTENUATOR R ¥ AMPL [+ BEFLECTION
XINPUT o ¥ AMPLIFIER bE AMPLIFIER
2o vao2 . vz03 .
pe VAR s -
SWEER
- SAW
X POSITION WVERTER
vioss V407
saGP—
]
INT J cAL
PHASE SYNG o SWEEP
SYNG PHA!
ExT GATE saw
O SPLITTER ik GENERATCR > DISCHARGE - Fgﬁ:&gi -— ot L™
SYNG INPUT v3ola VIO, V3024 vios V3028 V044
z R |
Q |
ey + —e D4
LINE SYHG SWEEP THeED SWEEP RATE oz
FREQUENGY AMPLITUDE MODE VERNIER __
YOLTAGE MULTIPLIER
facus (5’—-— —— R (P} ASTIG
BEAM GATE
GENERATOR -
POS SYNG QUT V403, v40é Pt ——
? =
= \——Q’mmsm
HEATERS
ACHDC REGULATED
A LINE ~b AND LOW-VOLTAGE SUPPLY OPERATING aF SuphLY gz -
VE01 — V806 POTENTIALS. VA OZ--VA04

Figure 3-1. Over-All Functional Block Diagram Type 403/403-R Cathode-ray Qscilloscope



David Stephenson’s Dumont 401,
the green-trace version of the 403.
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