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Maintenance

{1) Radiotrons

Under ordinary usage within the ratings speci-
fied for voltage supply, tube life will be consistent
with that obtained in other applications. The ree-
tifier, oscillator, and amplifier tubes will wear in
aceordance with less of emission; whereas the de-
termining factor in the life of the RCADI3
cathiode-ray tube iz the deteriprarion of the fluor-
escent screen.

CAUTION. DO NOT ALLOW A SMALL
SPOT OF HIGH BRILLIANCY TO REMAIN
STATIONARY ON THE SCREEN FOR ANY
LENGTH OF TIME, AS DISCOLORATION OR
BURNING OF THE SCREEN WILL RESULT.

It is mot ordiharily possible to test the Hadio-
trons in their respective sockets, due to the likeli-
hood of circuit effecis causing error. Their removal
and check with standard tube-testing apparatus is
therefore desirable.

To remove the RCA-913, it is necessary to slide
the tube toward the back of the chassis, then snap
ihe tube out of its clip. Replacement is the reverse
operation, sliding the tube into the panel opening.

To remove the RCA902, it ia necessary to lovsen
the clamp at the base of the tabe, remove the tuke

_eseuicheon from the front panel and slide the tube

out the iront of the instrument. Replacement is
the reverse operation.

(2) Fuse Replacements

4 small l-ampere eartridge fuse is wsed in the
primary civeuit of the power transformer. This
fuse is intended for protection of the entire power
system of the Oscillograph, and should, therefore,
not be replaced by one having a higher rating, nor
be shorted out. A fuse failure should be carefully
investigated before making a replacement, as
usually in the use of fuses of accepted quality,
there must be a definite eause for the fuse break-
dewn., The cause mav originate from a surge in
the power-supply line, but the greater percentage
of causes may be centered in the apparatus pro-
tected, such as shorted rectifier elements, and =0

forth.

{3} Resistance and Continuity Tests

In working on the chassis of the Oscillograph,
care must be observed to have the power supply
completely disconnected. The high voltoges asso-
ciated witfy the circuits of the cathode.ray tube
make it dangerous to attempt to handle or work
on the chassis while the power is *0On.”

Care should be exercised in replacing any part
that may be found faulty. All wiring associated
with the part involved must be taken off, and
especial attention given to peossibility of damage
to other wiring or parts. The relation of wiring
and parts should be the same as in the original
assembliy.

REPLACEMENT PARTS

insist on genuine factory tested parts, which ere readily identified and may be purchesed from authorized dealers.

Stock Description
Ne,

Btock Bescription
Na.

14118} Power Transformer—110-120 v, 5060 cy. (T-1)
14119 | Synchronizing Transfermer (T2} ..........
13111 § Filter Beacter (L) ... .. . ... ... ...,
4839 § Capacitor—0.1 mid, 400 v {C., C-3, C4, G5,
[ DEY 003 4
30393 | Capacitor—0.0035 mid (C.2, CT4) ...........
12536 | Capacitor—820 wmfd (C8) ................
51607 | Capacitor—0.0025 mfd (C9) ...............
4858 | Capacitor—0.01 mfd (C10) ... ... ... .....
5196 | Capaeitor—0,035 mid (CA1)Y ... .........
12484 | Capacitor—40.25 mfd (C-13} ................
14121 | Bypass Capacitor—4/16 mfd (C-14, €15} ...
14120 | Filter Capacitor—4/4 mid, 473 v (C16, C17)
14126 | Potentiometer—10,000  ohms  with  Switch
(R21, S4) ..
14125 | Potentiometer— 10,000 chms (B-23) _........
14124 | Potentiormeter-—250,000 ohms (R-11) ...,....
14123 | Potentiometer---1 megohm (R.1, B.7, K.16,
BIT)
14122 | Potentiometer-—2 megohms (R-13y .........
14561 | Resistor—220 chma, Y4 wauw (B10) ... ...
14624 | Resistor--2,700 ohms, 1 want (R.3, R-24)

13714 | Resistor—35,600 ohms, 1 wau (R4 B9y ...

12265 | Resistor--6,800 chms, Y watt (R-14)
14250 | Resistor—8.200 ohms, 14 watz (BA3) ... .....

3078 [Resister—3 W., 16,000 Ohms (R-22)

SFP-FHM 312450

30436 | Resistor—12,000 shms, Y5 watt (B9} ......
30866 | Hesistor—I2,000 ohms, 1 wart (R-25) -......
5114 | Resistor-—15,000 ohms, 1 wane (R26) .......
12266 | Resistor—39.000 ohms, 14 want (R-E5) ... ...,
13596 | Resistor--47,000 chms, 2 watts (R-20) .......
14132 | Resistor—150,000 shms, 1 watt (B-12} .......
12285 | Resistor—470,000 ohms, V4 wau (R-2, RE) ...
12679 | Resistor—2.2 megohms, % watt (B.5, RS$) ...
4750 | Switch—D.P.D.T. Toggle (5.1, 52) ... .....
14127 | Switch—Single gang. 6 position (33) ......,
14133 | Fose—1 ampere (85) ... .. ..o il
4794 | Tube Sockel-—4 prong .....o.ooeeinoiiinny
4814 | Tube Socket—5 prong ...........
4786 | Tube Socker—6 promg .............
31251 PTube Socket {Qetal) for RCA0OZ . ........
31956 PTube Escutcheon—for RCAS0Z ... . ... ...
31957 PTube Scanning Sereen ........oviiicwnrven
4857 | Binding Post (HIGH) ... ... ... ... ...
4607 ] Binding Post () ... .. ... ... ...
7960 ] Bar Pointer Enob ... ... ...l
13210 { Fuse Terminal Board Assembly ... .........

14128 #} Tbe Plug—(cial Base
14129 ] Tube Support Brackel Ass’y
14130 7| Eve Piece

14131 % Eye Piece Base

14137 #{ Srresn
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Instaliation

Ungpack the issivument from the shipping con- Mews replaee the chaseis o the case and replace the
tiner and remeve the sorews secuving the frem seeuring screws.  With “latensity”™ eontrol in exe

panel io the case. Withdraw the chassts from the treme counter-clockwise posithon (“OH), plog dhe
ES? 2 % AMND g caze, supportiog the panel at the bottom, and feed- power supply cable into an elecirical outhet zop.
ing the power vable through the hole in the hack. plying 110-120 volt, AC supply. The nstroanent b
Mzake ceriain that all tubes are Brmly in their then ready for operation,
Flectrical gp@fliﬁﬁ@éﬂﬂﬁﬁ sochets and all grid eap connections are in place.

should the de ﬂswtm” plates i the cathode-ray NOTE: DO NOT ATTEMPT TO OFERAT
tuhe not be in the proper plane it will be necessary THE EQUIPMENT WHEN WITHDRAW
is iwist the tabe 1o s proper povition, However, FROM THE CASE AS THE HIGH POTENTIAY
do not correct is position with the set in operation. USED ARE DANGERGLS
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Operating Limirs £ ’ ;
poeratng Lawaes 00000 - / rotution of thiy eontrol )
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i"rm";ui noy o
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extremes of froguency.
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sponse range of amplifiers. ... . 2015000 Cyeles
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Ilensdiy,
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Radiotrons Heed and Fupctions. {1 B { 4. ;} 3‘_]1 <u.n!p’l’ah«,rvtm E}mm%}z}hl} deflection posts sither straight throu fh i zﬁw vertical deflacting ?s]aiak 10, "Centaring ¥ oaod B are potentiometers 1o conteol the
el i a b s s fhons . 3 £ 1 S Saw-tooth (}ﬁ{fiiﬂz!ii;%" on the srthoderay tnbe or thrsugh mplifier o ihess do- amuant of dev potential betseenn the 1w defloct
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amplifier 1o the horbostal
o the eathoe vognbe and the “Horizoniad™
the synchronizing inpuw termipnl, When
“Horizantal” binding post 12 connested throngh o sartie:
o i]u e deflectiog ;zh,m’» the horizonial

E %mgzi Y Gatn™ evmirob. KoL is 2 potegtiometer
tapat cirvgit of the verival amplifer., With “Smphid
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re LW firuals

ator feods throngh

Defioction sensitivity at amplifier inpats. ... 0.5 voli {ramsi per inch

fmax, “gain”}

all eommect
being moarked To ronnect
spneet o Yert, and Gudl To con
amplifier, ¢ ef to Horde oavd Gad 3
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POSEE L 200 wolis direct
“ - 5 s e K TR . - L .
YRCABCG. . .. ... .. -Sigpal amplifier for vertical deflection @if@uiﬁ Dggﬁﬁpiiﬁﬁ reache ‘% when Eae cquipiment 18 in ”ﬂm!"";{ i
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Radioteons Vsed and Fuoctions. {1 RCARES ... . . ave-tooth® paeillator There i one uwsual feature te this cirewit i.?t;ﬁt lum“a the cureent to safe values ar 21 bt very low
L RCASGE Cathode-ray tube (2-inch) vauses suyprizing voltage distributions but doesn’t settings of the guin conteol
1 BOAAD ‘ N _ aflent the operating theory, Since the shell of 1he While the voltage dwiribotion, as shown in |
BB HaMl-wave rectifier : - . ’ i . & :
vathode-ray tube s connected (o the second anods, are 7 s guite unosual, the method of operating
ph eal 5 ficati ' which must be at 2 positive potestial from the the amplifier tubes has pot bees offected. The
¥t 2pecy ications eathode, nud since the shell wast he gravnded {or wrids ars maintained about two volis negative from
Heioh hondis ! 1 a1 - safety, the positive side of the power supply has the cathode. the sappressor &s conuected to the
o . 4] by i & [ I - i .- o~ el
: . . ‘i;. i Cncloding cavrving-baodled oo 000 L 41 inches : been connected to gronnd, This is commmon prac- cathode, 1he sereen erid 13 abomt 35 wolts positive
Overatl 1 W idil 131 duet g ’ '
SYETBIL LPBRCNEORE. o o i !’ """""""""""" R I T o4 Tohes tize 1 Cathode —E‘de Dscillographs, but in this case from the cathede and the plate sill more posiiive.
ERLR oo T imches the power supply is common 1o the oscillagraph An ammplifier consisting of a single 1) B con-
J14E pounds . and amplifier tubes, so the cathod grid, sup- stitartes the means of ohiaining iaw the sig
i pounds presser and sereen grids of the amplifiers ace all nial applied 16 ihe vertical defleciing svstom. The
at a hagh Isf}!%‘;li!d] w ground and the plas iz input fo this stage & a highoesbtance potendi-
: . . . £ . . ‘ . . wearly st grownd, Boo & BEEUe 5 SRTE sieter eotod 4 tde in” copmtrol. Ao
For a comprebensive discassion of the funda- eral Dhsrussion of the Cuthode.Hay Tube” ECA i i b 3;1 N i “? Ef argued t,h! b i{m i v ”’; i:';i Fohi iit tn [?P;ﬂj d ll *f the inpe
. e s voventent has been made sinee the geid chips are solation capacitor 1= made s part of the iope
mentals of cathode-ray tuhes and an analyeis of the TH-20453 provem : Hrave stnee bhe goid chips a solation capacitor i wade 4 past ot 2 pr
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Brares which appear on the screen, see "A Gen- > & ! ;




with the cirenit being ved. The plare, or oni-
pt cirenit of the B 06 g8 a resister whose
valoe s s designed as 1o effect a bread and unie
form Trequency response in the amplifier stage.
Coupling from the amplifier plate to the cathode-
rav tabe s made throngh & capaciver.

The amplifier for the signa! applied to the hori-
zontal deflecting plates is ideptical o that de.
seribed above, A switeh s provided o disconnect
the vertical araplifier, thereby applving the voli
we be studied directly 1o the deflecting pla
There s an tuput switch w the horizomal amplifier
for feeding in the thning or “saw-looth™ oseillator
stgnal.

A syimbhronization svstem is included. as shown
i the dnput cirentt of the BCASES This s the
“Bvnchroniziag” cireuit described woder “Opera-
tion,” The timing axis oscillator siage, using the
BCAASE, i designed 1o bave 2 frequeney vange of
30-10,000 cveles, conivolled throngh the ™ ’
switeh and “Frequenoy™ eontrol. The signal {rom

thiz oscillaior has & “saw-tooth” waveshape, ob-
tained as follows: A due potential s applied acress
a capaciter and resistor in series in the plate olr
culb of the BCA885 qube. This voltage charges
the capacitor vuiil the lonization poteatal (plate
voltage at which the gas n the RCA-BES iomizes)
is reached, When the RCAR8S ionizes the capasi-
tor is shori-circuited and the voltage acvoss it drops
ncarly 1o zeve. The ROA-B8D tmmediately de-
iomizes and alows the capacitor to start charging
agair, In this maoner, the volisage across the ca-
paciter has a “saw-tooth” charac ic. The capa-
vitor referred 1o above i3 sslected by the position
of the “Bange”™ switch as deseribed 1 "Operation.”
With “Ampl. H” swiich on “Timing,” the volrage
across this capacitor passes through the horizontal
amplifier 1o the plates of the RCASI I or 902

FPower zequired for operation of the instroment
15 pbtained through the power unit from & 116126
volt, AC supply. Voltage rectification is secom-
plished by an RCA80 connected in the secondary
windings of the power transformer.
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