lllustrating one stage during
+| the exhéusting of an Australian-made type

B33-A Radiotran transmitting valve, The elec-

‘trodes are being heated to Incandescence by passing

radio frequency current through 'a coil which is

placed arcund the valve,
It is joined by means of an exhaust tube o high
‘vacuum pumps which remove gases driven off’
by the high temperature treatment. The
operator is shown reading electrode terﬁper—

- atures with an optical pyrometer.
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CIRCUIT DESIGN PRECAUTIONS

TO PREVENT INTERNAL ARCS

FROM DAMAGING KINESCOPES

R.C.A. application note AN-128; reprinted by courtesy
ol the Radio Corporation of America.

Because kinescopes operate at relatively high
voltages and low currents, they are mose efficiendy
used with highly specialized power supplies nsually
having limited current capabilities. For this reason,
it is generally feasible to design relevision cathode-
ray tubes with a lower factor of safety against
surges and over-voltages than is required in other
high-voltage apparatus. When the stored energy
available is low and the peak current is adequately
limired, an internal arc in a cathode-ray tube clears
quickly and does not damage the tube. When the
current and energy of the power supply are not
limited, the desited protection may be provided
either by wtilizing a series resistor which limits the
maximum possible peak current to a safe value, or
by restricung the storage of energy in the bypass
or filter circuit to a maximum value of 250
microcoulombs.

If the stored energy in the filter capacitance of
the power supply exceeds 230 microcoulombs, it is
recomipended that the power supply be designed to
Iimit the peak instantaneous short-circuic current to
one ampere. The stored energy or change is given
by the relation Q = CE where Q is the charge
in microcoulombs, C is the capacitance in micro-
furads, and E is the voltage in volts. In order t
limit the peak electrode current to cne ampere, it is
recommended that the resistance in the circoit be-
tween cach clectrode (grid No. 1, grid No. 2, anode
No. 1, and anode No. 2) and the output capacitor
of the power supply be not less than the minimum
value given in Table L. If CE is 250 microcoulombs
or less, the limiting resistance may be omiteed, al-
though the use of such a sesistance provides an
addinonal safery factor.

To prevent damage to the heater and cathode
when. the tube arcs internally a further precaution
is necessary. An arc in a cathode-ray tube is usuaily
initiated between the high-voltage anode and an
adjacent electrode which is exposed to a high voliage
gradient. This arc may then transfer to orher elec-
trodes because of junized gas. Electrodes with high
impedances in their external circuits may not sustain
the arc because the volrage drop is transferred to
the impedance; but, nevertheless, a voliage high
enough to break down internal insulation may he
produced. The heater insulation is particulatly sub-
ject to this type of failure. Furthermore, when an
atc forms berween heater and cathode, the added heat
due to the arc may cause the heater to burn out
or short to the cathode.

In order to minimize the possibility of burning out
the heater or of causing a shost circuir, it is recom-
" mended that the heater be connected directly to the
cathode whenever possible. Tf ir is not pussible to

(Continned on mext column)
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connect the heater and cathode because of circuit
design considcrations, precautions must be taken t
make sure that heater-cathode voltage does not exceed
the maximum value shown in the tube dara even
for the condition of arc-over between anode and
cathode.

TABLE L—Minimum Values of Resistance
Between Indicated Electrode and Output
Capacitor,

Electrode 5TP4 7DP4 7]P4 10BP4

Grid No. 1 180 150 220 150 ohms
Grid No. 2 390 450 —- 470 ohms
Anode No. 1 6800 2700 3000 11000 ohms
Anode Na. 2 30000 9100 6800 — ohms

o

|y
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Two Dual Wave Receivers Using A.C. Miniature
Valves — Radiotron Receivers RC43 and RC54

By G. THORNE (Applications Laboratory)

The new range of miniature A.C, valves permics
scveral useful design features. An  appreciable
reduction in chassis size can be made, parricularly
it associated components of miniature design are
available. This feature 1s a real advantage in the
manufacture of mantel and car-radio receivers.

In the article we describe two receiver circuits
designed around the miniature AC. series, which
muy be taken as illustrative of good commercial
practice.

Because of rthe high murmal conducrance of rthese
valves it is necessary to use low dynamic impedance
LF. transformers to obtain the maximum stage gain
consistent with stability. As a consequence of the
high mutnal conductance, there is a considerable
variation in input capacitance, the effects of which
can be made negligible by the use of a high tuning
capacitance in the first LE. transformer. Both these
requirements can be satisfied easily and economically
with the use of low LC ratio LF. transformers.

Such transformers are atrractive from the view-
puint of manufacturing cost, requiring approximately
half the number of turns used on a standard LF.
rransformer tuned with 80 #4F tuning capacirance.

The transformers finally selected were tuned with
200 #+F capacitGrs and were of the type having pies
two per winding. Full details are shown in the coil
data section.

In passing we would mention that two other types
of LF. transformers were tested with the miniature
valves and discarded because of the disadvantages
noted below.

The first of these was the use of standard cheap
LF. transformers, i.e. those having a high impedance
but low Q of the order of 70. This type produced
reasonable stage gain, but poor selectivity.

The second type was the betrer class of standard
LF. transformer which possessed high Q wvalues
(greater than 100) and high impedance. Whilst the
higher Q corrected the selectivity disadvantage of the
previous type, it was found impossible to reduce the
stage gain within useable limirs. Regeneration made
itself apparent in the asymmetrical selectivity re-
sponse curve and would have necessitated the use
of special methods involving neutralization and
negative feedback in order to correct this fanlt.

Deseription of Circuit

Reduced gain and plate current in the R.F. stage
of the receiver are obtained by means of a 500 ohm
cathode bias, resistor, suitably bypassed.

A trace of flutter ar the extreme high frequency
end of the short wave band was eliminated by

feeding the GBEG screen direcly from the cathode
of the recrifier and srabilizing the screen voltage with
an 8 #F capacitor. The .05 #F screen bypass capa-
citance was retained to enswe efficient bypassing for
radio frequencies.

The oscillator coil used for the broadcast band
is one commercially available for use with the
6SA7-GT valve. Ino order to determine optimum
oscrllator operation, the oscillator voltage between
cathode and earth, and also the oscillator grid current
ar the earthed end of the oscillator grid resistor,
wete measured. It was found necessary to remove
tutns from the earthy end of the coil to secure
correct operating conditions for the GBEG.

Shielding provided by the internal shields of the
6BA6 and 6BEG valves was found to be quite ade-
quate in both receivers when a type of socket having
a shorr attached shicld was used. Note that the
rubular meral inserr in the miniature socker should
always be earthed, as it forms part of the shielding
system.

It will be noted that the A.V.C. diede is con-
nected by a small capacitor to the detecror dicde in
these circuirs. 'This was used rather than the alterna-
tive connection from the plate of the LF. amplifier
because of the undesirable increase of coupling factor
introduced by “wp ecapacitance” coupling from
primary to secondary through the high value of
capacitance between the two diodes.

A simple acrangement is used to provide about
7 db of negative feedback in the audiv section of
the six valve receiver. This gives a uscful improve-
ment in audio frequency response which can be
observed from the performance figures.

Full gain of the LF. amplifier is not utilized in
the six valve version, the cathode resistor of 250
ohms producing a bias volrage of 1.85 V wirh 85V
applied to the screen; the LF. sensitivity of 348V
into the converter grid was considered ample. With
both 6BAG’s operating under these conditions, the
reduction in rtotal current permits the use of a
6X5-GT rectifier, which in turn permits a simplified
power transformer construction, a separate heater
winding for the rectifier being unnccessary.

R.F. Amplifier

With the use of a standard B/C R.F. transformer
having a high impedance primary, it was found
necessary to shunt this winding with a 10,000 ohm
resistor to provide the desired srage gain of about
40. ‘This of course has an adverse effect on the
R.F. selectivity but the overall selectivity response
curves are representative of normal commercial



RADIOTRON 6 VALVE DUAL-WAVE RECEIVER RC54,

BBAB BAVE

CIRCUIT N® RC54

DATE 15-9-'48
DRAWN J.C.M.
CHECK R Cl.

6V6-GT

LOAD= 50000

q
<005 la,uF 450 RV,
T

GANG CAPACITANCE RANGE 12— 420U)F,
TRIMMER CAPACITANCE RANGE |-—25WMF
ALL RESISTORS |fS WATT UNLESS OTHERWISE MARKED.

"ON SOINOYIOTAVH
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practice. This damping method, in addition 0
permitting the use of standard coils, has another
advantage in that it damps down the pnmary cail
resonance.

On the broadcast band in the RCS4, the “sensi-
tivity” varies from 0.2 to 0.25 £V, bur for cqual
signal and noise outputs, the useful sensitivity is
slightly over 14V. The high sensitivity on the broad-
cast band, although causing noise when tuning
between stations with no signal input, does nat
affect the noise level when tuned to a carrier under
normal conditions. Under these conditions the noise

level is quire low, as would be expected from the

high gain R.F. stage ahcad of the converter. In
any case the full sensitivity of the receiver on the
broadcast band is rarely reached, owing to the close
frequency spacing of stations and the operation of
the A.V.C. which commences o functivn considerably
off resonance with any powerful station.

On the short-wave band the full sensitivity of this
receiver may be urilized and it varies from 0.7 to
2.1 #V over rhe band.

Qscillator Drift with change of signal inpur is
negligible on the broadcast band and within commer-
cial practice limits on the short-wave band. As can
be observed from the figures given, even a large
fuctuation in a short wave signal would not produce
a frequency shift in excess of 2 Kc/s.

Coil Data RC43 and RC34

Intermediate Frequency Transformers

Liach winding (ptimary -and secondary):

7/16" former, two pie windings, slug tuned.
9/41 litz wire, honeycomb wound.

92 turns on each pie, ie. 181 runs per winding.
Tuned with 200 #F capacitor

Q of each winding = 117 approx. (unloaded).
RD = u:UI.Q = ?O0,00D ohms.

Kot = 1/Q = 00834,

(Coupling of transformer external to recciver will
be referred to as K!)

KI'IT, = 80% K. = .00683

- T HA/ o = 7..._

RLfLer e Radiotronics 128

Q1 [ K \2
Q. = where § = ( —— )
1+ B Ko |
Q. = 117/16 =

Optimum coupling of IF; was obtained by means
of 2 Q meter, K being adjusted for a Q. value of
74. This ptocedure resulted in an inside spacing
between windings of 3. The physical position of
the LF. tuning capacitance (200 ##F) was found

to have a pronounced effect on the Q of the windings,
and care was taken to mount these capacitors as
far as possible from rhe windings.

The loading effect on the second transformer LI
of the diode and diode load effectively reduces both
Q and Rp, thus increasing K. As a resulr it
was found necessary to increase the coupling in-IF,,
a spacing of 3 corresponding te an unloaded K!'
of 97% K being found satisfactory. Universal
Selectivity curves wete used for determining oprimum
coupling in the case of IF,, since ir was found
difficult to reproduce accurately the loading effects
on IF; when the transformer was adjusted externully
to the receiver, for values of Q. cortesponding to
optimum coupling.

Broadcase Band:

Aerial and R.F. Coils: Aegis “Permaclad” Slug
tuned.

Qscillator:
Former: 7/167.
Winding: Single pic honeycomb wound.
Shield Can: 1 7/16” dia. round. Slug §” x 1",
Padder: 440 wu[,
Turns: 78% turns tapped ac 5% turns from inside
of winding. Winding widrh 1/16” to tap, then

3" overlapping tapping.

‘I'racking Points:
600 Kc/s; 1000 Kcfs; 1400 Kc/s.

Short Wave Band: ,
All formers 3" diam. grooved 16 T.P.I. Cuils
unshielded. Tuned with slugs $” in diam. $”
long.

Aerial Coil:
Primary—18 turns 34 AW.G. (B&S) enam.
interwound from bottom end of secondary.
Secondary—10 turns 24 S.W.G. enam. wound in
groove 16 T PL

R.F. Cail:
Primary—58 tuns 34 A W.G. (B&S) interwound
from bottom end of secondary.
Secondary—Same as Aerial Coil.

Oscillator Coil:
Total Coil—84 mrns 24 SW.G. enam. tapped
12 turns from bocom.
Padder—0.005 =E.
racking Points—6.5 Mc/s.
Mc/s.
Gang Condenser—A WA,

11.0 Mec/s. 17.0

Frequency Coverage:

Broadcast—310 - 1600 Kc/s.
S/W Band—6& Mc/s — 18.2 Mc/s.




RADIOTRON S5VALVE DUAL -WAVE

RECEIVER RC43

BAV

H

CIRCUIT No RC43

DATE 17-9-'48

GAMNG CAPACITANCE RANGE

DRAWN J.C. M.

CHECK ..

20,0000 L
AAAA -
6X5-GT
T BUF 450RV.
= z4ov.§
12= 4 30JPF.

TRIMMER CAPACITANCE RANGE |-25MMF.
ALL RESISTORS |/3 WATT UNLESS OTHERWISE MARKED,

.—-—I'f(fo‘(r\q

e

|4H 400141

4+250V.

8UF A apF
ILSOP.V. I450P.V.

0N SJINOYLOIAVHE
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OSCILLATOR PERFORMANCE
RC43 AND RC54

Frequency Ex Iey
540 Kcfs 1.35 V RMS. 370 A
1000 Kc/s 1.03 V- RM.S. 420 A
1600 Kc/s 0.87 V RMS. 410 A

6 Mc/s 0.85 V RMS. 220 #A

11 Mc/s 1.1 VRMS 200 =A
18.2 Mc/s 0.95 V RMS. 200 mA

Ex mcasured with valve voltmeter connected be-
tween cathode and ground of GBEG.

Iy measured with milliameter connected berween
carthed end of grid resistor and ground.

OSCILLATOR SHIFT RC54 AT 11 MC/S

Input Frequency Shift
1wy , (]
10 »V ’ 0
100 »V 0
1 mV 0.65 Kc/s
10 mV 2.0 Kc/s
100 mV 3.9 Kofs
OSCILLATOR SHIFT RC43 AT 11 MC/S
Input Frequency Shift
e .0
10 #V 0
100 »V 20 ¢fs
1 mVY 0.85 Ke/s
10 mV 2.0 Ke/s
100 mV 3.2 Ke/s

A.V.C. CHARACTERISTIC — RC54
Input to Aerial at 1000 Ke/fs

Input Ourput (Odb = 0.6 W)  AVC Vol

3 KV ~— 0.5 db 0.4V
iﬂ 2% + 10=4 db 1.15 Vv
30 &V + 12.3 db 1.8V
100 #V + 14.2 db Tl Vi
300 4V + 15.5 db 3.6V
1 mV + 17.0 db 4.8V

3 mV + 18.4 db 6.4 V
10 mV + 20.6 db 2.5V
30 mV + 22.6 db 125V
100 mV + 24.7 db 7.5V
300 mV + 26.3 db 215V
1V 4+ 28.5 db 27.0V

AN.C. CHARACTERISTIC — RC43
Input to Aerial at 1000 Kc/s

Input Qutput (Odb = 0.6 W)  AVCVolts
3 Wy — 4 db 0
10wV + 7.2 db 0.1V
30 VYV - 10 db 0.8V
100 #V + 14.2 db 1.95V
300 #V + 16.2 db 3.1V
1 mV + 17.8 db 4.0V
3 mV + 18.5 db 5.0V
10 mV 4+ 20.5 db 6.9V
30 mV + 23.2 db 10.3 V
100 mV + 25.6 db 15.8V
300 mV i 77.5 db 21.0V
1V + 29.2 db 7.0V

RC54
No-signal Static Voltages

Voltages measured with 1000 ohms volt meter
Valve Li, Ip. Ee: Lz

K
GV6-GT 238V 43mA 250V 2.1lmA 12.4V
GAV6 115V .33mA ) 1.6V
6BAG 250V 5.1mA 85V 2.l5mA  1.85V
EBLG- 250V 2.6mA 100V 6.8mA
6BAG 250V 4.5mA 85V 1.6mA 2.75V

6X5-GT 260V R.M.S. per plate
Total B |- Current 68 mA
RC43
No-signal Static Voltages
Voltages measured with 1000 ohms volt meter

Valve E, I, E.. Loa Er
6VO-GT 239V 43 .0mA 250V 2.1mA 12.5V
6AVG 97V 0.3mA 1.5V
GBAG 250V 10.7mA 100V 4.3mA 1.1V
OBEG 250V 2.5mA 95V 6.7TmA

6X5-GT 260V B.MS. per plate
Total B+ Current 69.6 mA

SELECTIVITY RC34
1000 Kefs to Aerial

Input times Bandwidth
6 Kefs
10 10 Kefs
30 14 Ke/s
100 17 Kcfs
300 21 Kefs
1000 26 K/
3000 33 Kofs
10,000 40 Kc/s

SELECTIVITY RC43
1000 Kc/s to Aerial

Input times Bandwidth

3 8 Kc/s

10 12 Kcfs

30 16 Ke/s

100 20 Ke/'s

300 25 Ke/s
1000 33 Ke/s
3000 41 Kefs
10,000 52 Kefs

AUDIO FREQUENCY RESPONSE
. Resistive Load

Frequency Qutput RC43  Qutpur RC54
50 cfs —-13 db . =3.5db
100 ¢/s 7 db -1.5 dh
300 c/s —1 db 0 db

1000 ¢/s 0db 0 db

3000 ¢fs -2 db -0.5 db

5000 ¢/s 5.5 db -1.5 db

10000 ¢/s -10.5 db —4.5 db
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Input to
6AVG Control Grid
GAVG- Dicde Plate
6BAG Control Grid
G6BE6 Control Grid
6BEG Signal Grid
6BEG Signal Grid
6BEG Signal Grid
GBES Signal Grid
6BEG Signal Grid
GBES Signal Grid
GBAG Control Grid
GBAG Control Grid
GBA6 Control Grid
6BAG Control Grid
6BA6 Control Grid
6BAG Control Grid

Aerial
Aerial
Aerial
Aerial
Aerial
Aerial

Input to
6V6-GT Grid
6AVG Grid
GAVS Dicde Plate
GBAG Grid
GBEG Signal Grid
GBEG Signal Grid
6BEG Signal Grid
6BEG Signal Grid
6BE6 Signal Grid
GBL6 Signal Grid
GBEG Signal Grid

Aerial
Aerial
Aerial
Aerial
Aerial
© Aerial

For an Absclute Qutput of 50 Milliwartts

Frequency

400 ¢/s

455 Ke/s
455 Kce/s
455 Kc/s
600 Kc/s
1000 Kc/s
1400 Kc/s
G.5 Mc/s
11.0 Mc/s
17.0 Mc/s
GO0 Ke/s
1000 Kc/s
1400 Ke/s
6.5 Mc/s
11.0 Mc/s
17.0 Mc/s
600 Kc/s
1000 Ke/s
1400 Kc/'s
6.5 Mc/s
11.0 Mc/fs
17.0 Mc/s

Frequency
400 /s
400 cfs
455 Kefs
455 Ke/'s
455 Ke/s
600 Ec/s
1000 Kc/s
1400 Kc/'s
6.5 Mc/s
11.0 Mc/s
17.0 Mc/s
600 Kc/s
1000 Kc/s
1400 Kc/s
6.5 Mc/s
11.0 Mc/s
17.0 Mc/s

SENSITIVITY RC54

Input
0.024 V
0.26 V
1500 #V
34 LV
39 &V
39 &V
38 »V
37 uy
38 #Y
A7 »Y
PERAY
95 »V
D +Y
'l
wy
Y
aY
1'%
5 #vV

1%

v

»Y

DO N O C O MW DO
BB DN W D

~1 o = Rk

SENSITIVITY RC43
For an Absolute Qutput of 50 Milliwatts

Input
0.8 V
0.014 V
0.19 V
800 »V
15 =V
16 &V
16 »V
16.5 »V

SO R
€O Wk =1 D = W WA An
'
<

A

Ratio

38.
38.
39.
40.
39.
40.
41,
A1
38.
10.

4

— P R R W

WG O = D MWW A

~ o D N
e = A

Ratio

19
57

D DO W

73

]

2050

Im. Ratio . Ensi.

T N
<

KTy
A6 eV
A2 By
42 av
41 #V

=N =N =TN-0N---- R LRI

27wV
.28 uV
36 MV
49 w1y
34 WV
26 #V

= @

444
43

(=]

Im. Ratio Ensi.

2.5 uVY
2.6 .V
2.8 &V
2.7 &V
3.0 »V
2.6 Y
.36 sV
48 sV
48 wV
20.2 1.9 #V
8.9 1.3 »¥
3.2 1.4 wv
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Single - Section Filament Operation of
T}§pgs 354 and 3V4

[R.C.A. Application Note AN-135 reprinted by
courtesy of the Radio Corporation of America.}

When it is desirable ro minimize power consump
tion in a recciver or other equipment at the expense
of power ourput, operation of types 384 and 3V4
utilizing only one section of the two-section filament
is permissible. These types, designed for dry-batrery
operation, arc power output tubes with two filament
sections arranged so that they may be heated cither
in scries with 2.8 volts and 50 milliamperes, or in
parallel with 1.4 volts and 100 milliamperes. One
filament section is conpecred between pins 1 and
s, and the other is connected between pins 5 and 7.

Tube operation urilizing one section heared with
14 volts and 50 milliamperes is permissible subject
w the following recommendations:—

1. Use only filament section berween pins 3
and 7. Make no connection to pin 1.

2. Apply the filament voltage so that pin 7 s
positive and pin 5 is negative.

3. Do nor switch from single-filament operation
1o scries or parellel filament operation, or
from one filament section to the other.

GRID N2

/

FILAMENTS

/
BEAM-CONFINING
ELECTRODE

PLATE

Fig,1 - Cross—Sectional View of
Tube Structure

Recommendations 1 and 2 are made primarily to
insure consistency between testing results and tube
operation, Recommendation 3 is made because pro-
longed operation of a tube with only one filament
scction utilized may result in dererioration of the other
section. Subsequent use of the other section, there-
fore, would not give results predictable from initial
ratings. Rarings, typical operating conditions, and

characteristics for ypes 3V4 and 354 with single-

section filament operation follow.

Filament Arrangement:

Pin 7 connected to filament { | ); pin 5 con-
nected o flament (—); pin 1, no exrernal
connecrion. )

Maximum Ratings:

Type 384  Type 3V.*
Total  Zero-Signal  Carhode 90 max. 90 max. volts
Plate Voltage ... .vevenones 7.5 max. 90 max. volts
Grid No. 2 {Screen) Voleage .
(114111 | ST 4.5 max, OGmax ma
Total Maximum-Signal Cathode
CULTEOE . v vvreeeeninnss 33 max. Gmax., ma

Typical Operation and Characteristics:

Filament Voltage .......... & 1.4 volts
Filament Current . .. . 0.050 ampetes
Plare Valtage ...... a0 volts

Grid No. 2 Voltage . 20 voles
Grid Ne. 1 Voltage . - —4.3 volts
Peak AF Grid No. 1 Vol s 7 4.5 volts
Zere-Signal Plate Current ... . 3.7 4.8 ma
Zero-Signul Grid Ne. 2 Current 0.7 1.1 ma
Plate Resistance (approx.) ... 0.2 0.2 megohm
Transconductance ... ... 00 1100 pmhos

Load Resistance .. 16000 20000 ohms
Total Hasmeonic Distortion . .. 12 7 per cent
Maximum-Signal 'ower Outpat 135 135 mw

*Data for type 3V4 apply also ta type 3Q4.

Comparison of characteristics given above with
the published characteristics of type 3V4 and 384 for
parallel-filamene operation shows that (1) ‘the plare
and grid—No. ? currents, the transconductance, and
the power output have values approximatcly one-half
of the values given for parallél-filament operation;
and (2) the plate resistance and the recommended
load resistance have values approximately twice those
given for pasallel-filament operation. These resulis
indicate that the two filament sections function
almost independendy in their contributions to the
perlormance of these tube types.

Geometrical considerations also support the theory
that operation .of the two filament sccdons of
types 384 and 3V4 should be nearly independent
Fig. 1 shows a cross scction, approximately o scale,
ol the structure of one of these tubes.  Because the
distance from either filament section to the closest
point of grid Mo. 1 is considerably less than half
the distance hetween the two filament strands, the
eflect of the electric ficld of the space charge about -
one of the filament sections on the electric field in
the vicinity of the other section is very small.

Devices and arrangements shown or desctibed herein may
use pawnts of RCA or others, Information contained
herein is furnished without responsibility by RCA for its
use and without prejudice o RCA’s patent rights.
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Adjustment of Filament Voltage of
RCA-1B3-GT by
Observation of Filament Temperature

R.C.A, application note AN-134; reprinted by courtesy of the Radio Corporation of America,

When RCA-1B3-GT is used as the high-voltage
rettifier with an of power supply or 2 pulse-operated
power supply for -a television rceclver, its filament
is supplied from a high-frequency power source
which is ar a high dc porential with respect to
ground. Consequently, adjustment of the filament
aperating conditions by direct measurement of the
filamene voltage or current is usually impracrical.
However, a simple method utilizing visual com-
patison of filamenc temperatures can be used for
adjustment of filament power. Such a method is
described in this Note. -

The cutaway view of the 1B3-GT, as given in
Fig. 1, reveals that the flament is mounted well
inside the plate cylinder. ‘lhis mounting is an im-
portant feature of the valve because, if the cmitting
surface of the filament extended below the edge of
the plate, electrons drawn from the filament could
miss the plate, strike the glass with high velocity,
and lead to gas libetation and early valve failure.
The most commaen mounting position for the 1B3-
GT is vertical, base down, inside a shield enclosing
the power supply. In such a position, it is generally
not possible to observe the filament directly for a
temperature determination. In a dark room, how-
ever, it is possible to see the light from the filament
reflected from the shield collar (Fig. 1). A feasible
method for determining the filament temperature,
therefore, involves observing the reflected light when
the filament is heated with a measured dc or low-
frequency ac voltage, connecting the high-frequency
supply, and then adjusting the high-frequency power
unti]-the same light is obrained.

Procedure,

When adjustments are made on  high-voleage
supply units designed for commercial production,
ir 1s desirable to use a measurement technique which
does not depend vn the memory of the operator
from one measurement to another. The following
method leads to accurate, reproducible results,

1. Procure two high-voltage power supply units
of the type to be adjusted; or alternatively,
mount a second 1B3-GT socker near the power

supply unit in such a position that the valve .

is observable from the same angle as the
valve in the power supply unit.

2. Disconnect the high-frequency circuits and
~ connect de (or low-frequency ac) supplies to
hath soackets.

3. Insert valves in both sockets. Adjust the volt-
age 4t one socket to the desired value (1.25
volts for normal line wvoltage); darken the
test area and vary rhe filament voltage of the
second valve until the light reflected from the
shield of this valve appears to marcch that
from the first valve. Then, read the volage
on the second valve.

4. Repear step 3 several times to determine the
accuracy  with  which  readings can  he
. duplicated. During the course of these tests,
interchange the valves. It is also desirable
to have more than ane observer participate.

5. If there is a consistent difference in the volt-
age required to obtain the same appearance
with the two valves used, try other valves until
a pair is found which match closely in re-
flected-light-vs-voltage characteristics.

6. Connect high-frequency powet to one of the
supplies. With test area datkened and light
from other valves in the unit under test
blocked by shields, adjust the dc or low-
frequency ac voltage on the second valve to
obtain a visual match with the valve operated
from the high-frequency supply. Measure the
voltage on the second valve. Several repeti-
tions with interchange of valves will show
whether consistent results are being obrained.

7. Make appropriate adjustments on the unit
under test until the correct of flament voltage
is obtained.

8. Step 6 may now be repeated with other high-
voltage supply units to determine variations
among them. The filament ndjustment finally
made should, in general, be thar indicating
a filament voltage of 125 volts with an aver-
age valve in an average unit operated at
rated line voltage.

If records arc kept of the observations made du-
ing such a sequence of measurements, the observers
will have data indicating the probable accuracy of
the results. Tests made in the laburatories of the
Valve Deparument indicate a standard deviation of
0.024 volts for a series of comparison readings made
with de on the filaments of both valves of the pair
under test. An accuracy of better than 5 per cenc
in the adjustment of filament voltage at standard
line voltage is desited in order ro minimise excessive
deviation in one direction or the other with line

" voltage vdriation, Because the purpose of control
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of filament voltage and currenct is to control flament
temperature, matching of brightness between fila-
ments is an effective procedure for estzblishing the
desired operating conditions.

. Methods Employing Direct Observation.

With many power supplies, it is possible to place
a small mirror near the base of the 1B33-GT in such
a position that the reflection of the filament can be
ohsetved directly. Because this method permits
direct comparison of filament colours, more light can
be tolerated in the room when comparisons are
being made. A further improvement is to project
the images of the twa filaments, side by side, on &
translucent screenm; two mirrors, two simple lenses,
and a piece of tracing paper, arranged as in Fig. 1,
are required. A very high accuracy of matching can
be achieved with such an arrangement. It would
also be possible to use an optical pyrometer with the
aid of a mirror, but comparisons should still he
made between colour temperatures observed with
dc and high-frequency power to avoid any error
which might arise from discoloration of the mirror
or the glass of the valve.

TRAMSLUCERT
SSREER
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Fig. I—Method Utilizing Direct Observation for
Adjustmens of Filament Voltage. Plate Cylinders
Cut Away ta Show Filwments.

—_— e

TYPES DISCONTINUED BY R.CA.

Type 1]5-G—2.0 volt power amplifier pentode
now considered obsolete and discontinued.

Type S5HP1.A—Identical with the 5BPI1-A
except for micanol base. Now discontinued,

Type 6A4/LA—Discontinued. Direcily inter-
changeable with the 6A4.

Type 15—Inrroduced in 1936 and now considered
obsolete and hence discontinued.

Type 1840—06.3 volt orthicon now discontinued.
Image orthicons, 2P23 or 56535, are recommended
as rcplacements,

Type 1848—6.3 volt iconoscope limited to sales
for renewal use only.

Type 8014A—Originally made for cereain radar
applications and now withdrawn from the R.CA.
line.

—_—r—————

New R.C.A. Releases

Radiotron type 6W4-GT—is a half-wave vacuum
rectifier of the 6.3 volt indirectly-heated cathode type
intended primarily for use as a damper diode in
magnetic deflection <irenits for television receivers.
It may also be used as a rectifier in conventional
power supply applicatians.

Radiotron type 10KP7—is a 10 inch directy
viewed cathode ray tube of the magnetic focus and
magnetic deflection type having a long-persistence
cascade (rwo-layer) screen. It is intended primarily
for use in radar indicator service, bur is also useful
in general oscillographic applications where a
remporary record of electrical phenomena s
desired.

(Continged overleaf)
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NEW R.C.A. RELEASES
{Continued {rom Page 11)

During excitation the screen of the 10KDP7
exhibits bluish fluorescence of shorr persistence and
greenish-yellow phosphorescence which persists for
severul minuces.

The type 10KP7 is intended to replace type
12DP7A.

Radiotron type 19J6—is a medivm-mu twin
triode of the 7-pin miniarure type intended primarily
for converter service in A.C./D.C. EM. and AM.
receivers. In such service, one trivde unit may be
used as mixer, and the other as oscillator, The 19)6
may also he used for oscillator, amplilier, or mixer
service in television receivers of the “iranstormerless”
type. .

The type 196 is the equivalent of the 6]6 except
for the 18.9 volt heater.

Radiotron type 672A—is an improved version of
the 672 which it supersedes. Ir is interchangeable
with the wype 672

Radiotron type 812A —is an improved versivn of
the 812 which supersedes and replaces type 812

Radiotran type 5696—is an inerc gas thyratron of
the miniwture 7-pin type intended for use principably
in electric blanker controls and in business machine
culculators.

The type 5696 is similar o the 2D21 buc draws
lower heater current and has a lower cathode current
rating.

Radiotron type 5713—is a compact power triode
of the forced-air-cooled radiator wype for use in

V.H.F. unmodulated class C scrvice. It has a maxi-
‘mum rawed plate dissipation of 230 wacts, and can

be operated with full ratings at frequencies as high
as 220 Mc/s. The 5713 is especially useful in
grounded-grid circuits, particularly those of the
transmission line type.

Radiotron type 5731—is an acorn triode of the
6.3 volr heater-cathode type intended primarily for
radiosonde applications. It can be operated at fre-
quencics up to 600 Mc/s.

Radiotron type 5734—is a triode transducer in-
tended to provide a method of converting mechanical
vibrutions inco electrical current variations which
can be observed and measured. Tr has a deflection

sensitivity of 40 volis per degree deflection of the
plate shafr. ‘The patt of the plate shaft wirhin the
valve has a minimum frec cantilever resopance of
12,000 cycles per sccond permicting, with snitable
mechanical coupling to the external end of the plate
shafr, measurements of vibration up to 12,000 ¢/s.
The moving element of the 5734 is designed t have
low inertia.

ERRATUM: RADIOTRONICS 132

“Blectronics Timers Employing Thyratrons 2D21
or 2050 Page 72, Col. 1, Line 4. Timing control
potentiomerers R and Ry are Incorrectly idenrified
as Ry and Ro. Please change Ry tw Ry and R,
to Ry;.



