UCH 21 Triode-heptode

This is an AC/DC triode heptode consuming 100 mA heater current,
which can be employed as variable-mu frequency changer. Tt is also
guitable for use as a combined LF. and A.F. amplifier and as A.F.
amplifier and phase inverter for driving push-pull output stages
without transformer. Except for the heater ratings, the UCH 21 is
identical with the ECH 21 in the A.C. series of valves, to which refe-
rence may be made for further description.

In this connection it should be added that in comparison with other
frequency changers this valve has very excellent properties on low
working voltages. On a voltage of 100 V the conversion conductance is
580 pA/V, whilst, due to the provision of a suppressor grid, the
internal resistance is very high (I MOhm).

It is moreover an extremely simple matter, when using this valve as
frequency changer, to transfer the set from 100 V to 200 V opera-
tion. The screen feed and cathode resistances need not be changed
and the anode resistance of the triode may also be retained. In
other words, the circuit of the receiver section needs no modi-
fication whatsoever when a change-over is made. Owing to the
high mutual conductance, oscillation of the triode is fully reliable,
even on low working voltages, making this section of the valve
very satisfactory for short-wave work.

The grid of the triode and third grid of the heptode sections are
not inter-connected and the two systems can therefore be employed
for different purposes; the heptode can for example function as
LF. amplifier with the triode as resistance-capacitance coupled A.F.
amplifier, in which case, again, no modification of the circuit is neces-
sary when changing from low voltage to high voltage mains, except
that the grid bias of both triode and heptode should be —2 V instead
of —1 V. This modification nsually takes place automatically in the
receiver, since the total current consumed by the output valve
UBL 21, as well as that of the UCH 21 used as frequency changer,
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is doubled when operated on 200 V instead of 100 V, so that the voltage drop

across the resistance in the negative feed line from which the grid
is also roughly doubled.
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UCH 21

HEATER RATINGS
Heating: indirect, AC or DC, series supply.

Heater voltage . . . . . . . ... ... ... ....
Heater current . . . . . . . . ... ... ... ...

CAPACITANCES

a) Heptode secfion:
Cy =65 pF Cpygs <03 pF
C, =38 pF Cpy =38 pF
Coypn < 0.002 pF Cqyy < 0.007 pF

b) Triode section:
C; =38 pF Cu =16 pF
C; =3.1 pF Cog =11 pF
Cgr = 2.7 pF Oy <01 pF
¢) Between heptode and triode, and both combined:

Corgim < 0.1 pF
Cur+gsy = 123 pF

Cur+gapa < 0.35 pF
Cyrigam < 0.1 pF

OPERATING DATA: Heptode section employed as frequency changer (third

grid connected to triode grid)
200 V and 100 V operation, with sliding screen voltage.

Anode and supply voltage V, = Vp = 200V
Sereen grid resistance . . Ryoig) = 15,500 Ohms
Cathode resistance . . . Rp = 150 Ohms
Grid leak, 3rd grid and

triode grid . . . . . . Rysigmy = 50,000 Ohms
Third grid and triode grid

current. . . . . . . . Tysigmy = 190 uA
Grid bias. . . . . . . . Var =—2Vy) —28V?
Sereen grid voltage . . . Viuygy =100V 200V
Anode current . . . . . I, =35mA —
Screen grid current . . . Igyigy =66mA  —
Conversion conductance . S,
Internal resistance. . . . [R; = 1MOhm >10
Equivalent noise registance Ry, = 55,000 —

1) Valve not controlled.
9) Conversion eonductance controlled to 1/100.
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1MOhm >10 MOhm
40,000 — Ohms



UCH 21

OPERATING DATA: Heptode section employed as L.F. amplifier (third grid
not connected to triode grid)

200 V and 100 V operation, with sliding screen woltage.
Anode and supply voltage

Vo="Vp = 200V 100V
Voltage, third grid

Vas = ov oV
Screen grid resistance

Biyoigy = 30,000 Ohms 30,000 Ohms
Grid bias

Vo =—2VY) —28V2 —36V3) —1V —15V2) —20 V3)
Sereen grid voltage

Vigatgsy =9V — 200V 50V — 98V
Anode current

1, = 5.2 mA — — 2.6 mA —_ —
Screen current

I(gz+g4) = 3.5 mA — —_— 1.9 mA — -
Mutual conductance ‘

8 = 2200 uA/V 22 uA/V 2.2 uA/V 2000 uA/V 20 uA/V 2.0 uA/V
Internal resistance

R; = 0.7 >10 >10 0.7 >10 >10 M Ohms
Gain factor from screen

oot =19 — — 19 — —
Equivalent noise resistance

R = 9000 — — 4900 — — Obms

1) Valve not controlled.
*) Mutual conductance controlled to 1/100.
3) Mutual conductance controlled to 1/1000 (extreme limit of control).

STATIC DATA: TRIODE SECTION

Anode voltage . . . . . . . .. ... e Vo =100V
Grid bias. . . . . . . . o e e e e e e e e Vg =0V
Anode current . . . . . . . . . . e e e e e e e e . I, =12 mA
Mutual conductance . . . . . . . . . . . . . ... S = 3.2 mA/V
Gain factor. . . . . . . . ... ... ..o p =19

OPERATING DATA: TRIODE SECTION employed as oscillator valve (third
grid of heptode connected to triode grid)

Supply voltage . . . . . . . . . ... 143 =100 V 200 V
Anode meries resistance . . . . . . . . R, = 20,000 Ohms 20,000 Ohms
Grid leak, . . . ... ... ..... Rgg49m = 50,000 Ohms 50,000 Ohms
Current through grid leak to be adjusted to  I(rgmy = 95 pA 190 pA
Anode current . . . . . . . .. ... 1, = 1.9 mA 4.1 mA
Effective mutual conductance , . . . . 8 =044 mA/V 045 mA/V
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UCH 21
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Fig 4
Anode current of the heptode section of the
UCH 21 employed as frequency changer, as a
function of grid bias, with screen grid vol-
tage as parameter, at an anode voltage of 100
—200 V. Broken lines: screen fed through aresi-
stance of 15,500 Ohms.
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Fig. 5
Conversion conductance Sec as a function of grid
bias Vg, at an anode voltage of 100—200 V,
with screen grid voltage as parameter. Broken
lines: sceen grid fed through a resistance of
15,500 Ohms.

OPERATING DATA: TRIODE SECTION employed as A.F. amplifier, re-
sistance-capacitance coupled (third grid not connected to triode grid)

Supply Anode Grid Anode Alter- Total Voltage
voltage resi- bias current nating distor- gain
stance output tion
voltage
Ve R, Vg I, Voeﬁ diot V"eﬁ
V) (Mohms) V) (mA) v) (%) Voren
200 0.2 —32 0.8 7.5 2.8 10
100 0.2 —1 0.37 7.5 6 10
200 0.1 —2 1.5 7.5 2.8 10.5
100 0.1 —1 0.68 7.5 5.8 10.5
200 0.05 —2 2.8 7.5 2.2 11
100 0.05 —1 1.3 7.5 5.4 11




UCH 21

OPERATING DATA FOR THE UCH 21 employed as phase inverter for the
modulation of a push-pull output stage (third grid not connected to triode
grid)

(With feedback, see Fig. 6)

Supply voltage . . . ¥, = 200V 100V
Anode resistance

(heptode). . . . . Ram = 0.2 MOhm 0.1 MOhm 0.2 MOhm 0.1 MOhm
Anode resistance

(triode). . . . . . Byr = 0.1 MOhm 0.1 MOhm 0.1 MOhm 0.1 MObm
Screen grid resistance Ry,igy = 0.18 MOhm 0.1 MOhm 0.18 MOhm 0.1 MOhm
Cathode resistance . Rj = 700 Ohms 500 Ohms 700 Ohms 500 Ohm

Combined anode cur-

rent, triode and hep-

tode. . . . . . . leH4ary = 21mA 2.7 mA 1.1 mA 1.3 mA
Screen grid current . Iyyg.49 = 0.8mA 1.3 0.4 0.65 mA
Alternating input vol-

tage to give an out-

put of 10 Veg. . . Vyg =013V 014V 0165V 018V
Voltage gain . . . . Voeg/ Py = 76 70 65 55
Totale distortion . . dyy =259 2.3 % 3.19% 24 %
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Fig. 6

Circuit diagram showing the UCH 21 employed as A.F. amplifier and
phase inverter with feedback, for a push-pull output stage.
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UCH 21

MAXIMUM RATINGS FOR THE HEPTODE SECTION

Anode voltage, in cold condition . . . . . . . Vg = max. 550 V
Anode voltage . . . . . . . . .. .. ... VP, = max. 250 V
Anode dissipation . . . . e e . W, = max. 1.5 W
Screen grid voltage, in cold condltlon « oo Vigeigno = max. 550V
Sereen grid voltage, valve not controlled
(I = 3 mA) . Vigz+gy = max. 100 V
Screen grid voltsa.ge, va.lv-e contro]led (Ia < 1 mA) Vigatgy = max. 250 V
Sereen grid dissipation. . . . . Wotpy =max. 1 W
Cathode current. . . . . Iy = max. 15 mA
Grid current commences a.t (I[,1 = + 0 3,uA) . Va = max. —1.3 V
Grid current commences at (Igs = + 0.3 ud) . V = max. —1.3 V
Max. external resistance between grid 1 a.nd
cathode . . . . Ry = max. 3 MOhms
Max. external remsta,nce between gnd 3 a.nd
cathode . . . . ... By = max. 3 MOhms
Max. external resmta.nce between heater and
cathode . . . Ry, = max. 20,000 Ohms
Max. voltage between hea.ter a.nd ca.thode (D C
voltage or eff. value of the alternating voltage) Vg = max. 150 V
MAXIMUM RATINGS FOR THE TRIODE SECTION
Anode voltage, in cold condition . . . . . . . Vg = max. 550 V
Anodevolt&ge............... Va =max. 175 V
Anode dissipation . . . N = max. 0.5 W
Grid current commences a.t (I = + O 3 ,uA) Vg = max, —1.3 V
Max. external resistance in grid cirenit . . . . By = max. 3 M Ohms
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B ot B S B S
000 | i S E———
" . i lP T’ % ﬁ]
7 ¥ (- ] mitl
! lr T NE 3 %
1007_“5 =5 = +—T
= : —- I ‘i i ; :
i : TT ! I
I e I mb= 1%
f T( o e f
———* + - —+ il
i L
P2 T N I i ]
i ) 102 O SuAV] 10*
P v =to= 100V o
}7 [ : g{ +g4)=15500:0, 1
i +93/=5000042 -
o= NE] 1‘[‘/( ‘L?[’ i I(gT+93)-]95[lA‘ i
Fig. 7 - 1,: . e - o
At an anode or working voltage of 100 V, with -15 i 7o T .
screen fed through a resistance of 15,500 Qhms. L] T2 18
Upper diagram; Highest permissible effective value R A = S Crh
of R.F. alternating voltage with 1 % cross modu- -0 FL B A I S5 " l*—r—'—rT’j
lation (K =1 %) and with 1 % modulation hum — A N I AR T TR
(mb = 19%), both in respect of the interfering A : L
signal at the grid, as a function of conversion ~5 o i i NS ﬁ%‘f
conductance. ; ;i S NN
Lower diagram; Aunode current Ia, screen current o o — g AU B i
I (gy + g.), conversion conductance Se, internal 1] 0° 103 0*
resistance Ri, and equivalent noise Tesistance Rasg _z'.(mq) Iig2rg4)wd): sc(yA/V) Ri (M%)

a8 a function of grid bias Vg,. o4 0t 107 0
14 Rasql/y)



Raeq(-n')"”a
se(pAp) RiMA)
100! T [T 1 P TV T L Tm ] A5
S T A N I [ i
T Va= Vb= 100V F i -
T R{g2+g4) = 15500.0% 7
1 R(gT+g3) = 500000 ! Yosc efr
(gl =1V Il ; oW
T B B H 20 2
800 [ O =
i
1 I
2 ]
|
800 s 15
a0l 0 0
Y R A
e e
AN (7Zan e i_
| Ppean [
[ A’g 5
g ] : T i i
TV ! ANEEEES - 13
7 2A £ HH H ,}_, L]
TS - T Raeg 1\ I
aa ‘ T T
o i HH G o
G 100 200 300
I(gT +g3) (#A)

Raeq(Ljx 107
Sc(uAfV) R0
12000 SaSEsERERcaEss e’
H e :afzva;‘zwv i
i (92+04)= 1550041 ¥
0 LT RigT +g3) = 2 ?ﬁ‘”
Vgf=-2V
1000 ; ; 25 25
F T
T
1 T
{ ,
i ]
800514 . aa 2 X
n T LT Sc
Tt 1 Wi
T
HHis s
1
=2
=
N "
R
m ; 1 10
i ; t
e }
a=R 5
S
- Raeq
T o o
200 300 00
I (gT+g3)(uA)

Igrea
Fig. 8
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noigse resistance Raeq as a fanction of oscillator grid
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Fig. 9
At an anode and feed voltage of 200 V and with acreen
grid fed through a resistance of 15,500 Ohms:
Upper diagram; Highest permissible effective value of
R.F. alternating voltage with 19, cross imodulation
(E = 19%) and with 1 %, modulation hum {(mb = 1 %),
both in respect of the interfering signal at the grid, as &
function of conversion conductance.
Lower disgram; Anode current Ia, screen grid currend
I (92 + g,), conversion conductance Se, internal resist-
ance Ri and equivalent noise resistance Raeq a8 a
function of grid bias Vg,.

Fig. 10
Conversion conductance Se, internal resistance R, ef-
fective A.C. oscillator voltage Vosc and equivalent
noise resistance Raeq a8 & function of oscillator grid
current I (97 + g,), with Va = Vb =200 V and
R(g: + g, = 15,5600 Ohms.
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Fig. 11
Anode current as a function of grid bias at Va
= 100— 200 V and Vg, = 0 V, with screen grid
voltage as parameter: valve employed as LF.
amplifler (heptode). Broken lines: screen fed
through a resistance of 30,000 Ohms.
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Fig. 12

Mutual conductance of the heptode section as

a function of grid bias at Ve = 100—200 V

and Vg; = 0 with screen voltage as para-

meter: (valve employed as I.F. amplifier).

Broken lines: screen fed through a resist-
ance of 80,000 Ohms.
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Anode current as function of anode voltage at V (g, + g) = 100 V and
¥Vgs = 0 V, with grid voltage as parameter.
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Fig. 14

At Va= Vb =100V and Vg, =0 V, with

screen grid fed through a resistance of 30,000

Ohms: valve employed as LF. amplifier (hep-
tode).

Upper diagram,; maximum permissible effec-
tive value of R.F. alternating voltage with 1
% cross modulation (K = 1 9,), and with 1 9%,
modulation hum (mb = 1 %), in each casein
respect of interfering signal at the control grid,
as a function of mntual conductance.
Lower diagram; Anode current Ia, screen grid
current I (9, + g,), mutual conductance S, in-
ternal resistance [R?¢ and equivalent noise
resistance Raeg, as a function of grid bias Vy,.

Fig. 15

At Va= Vb =200V, Vg, = 0 V and screen
fed through a resistance of 30,000 Ohms; hep-

tode employed as I.F. amplifier.
Upper diegram; Maximum permissible effective
value of R.F. alternating voltage with 1 9, cross
modulation (K = 1%) and with 1 % modula-
tion hum, (mb = 1 %), in each casein respect
of interfering signal at the control grid, as a

function of mutual conductance.
Lower diagram; Anode current Ia, screen grid
current I( gs + g,), mutual conductance S,
internal resistance Ri and equivalent noise
resistance Raeg as function of grid bias Vyg,.
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Anode current and mutual conductance of the triode as function
of grid bias at Va7 = 100 V.
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Fig. 18

Anode current of the triode section as a function of anode voltage, with
grid bias as parameter.



