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NUMBER S

TUBE
. PERFORMANCE
o CONPUTER

DETARED INSTRUCTIONS

ADDENDUM
USE OF EIMAC TUBE PERFORMANCE COMPUTER FOR CLASS A, AB, AND 8 SERVICE

While the Eimac Tube Performance Computer ts de-
signed for class C service, it may be used for class A, AB
or B service wherein the idlin (quiescent) plate current
is not zero. When it js desireg to calculate performance
for operating conditions having a large order of idling
plate current, the plate current flow during the itive
half of the plate voltage swing becomes appreciable and
cannot be ignored. When the tube functions over 180° or
more of the operating cycle, a full set of ordinate points
must be employed for the computations. The Eimac Com-

uter js. therefore used in a_two-ste; TOCCSS, -
2 Iﬁ%} the operatifig iihe is determined and the Eimac
Comipiter u in the normal fashion to derive the in.
stantancous values of plate, screen and grid current dur-
ing the negative half of the plate voltage swing. These
current points are logged as explained under the class C
service d sct;l'gtjon.

- s

etermined
TR

chosen operating line on the Constant Current Graph so
that jnw int_G_on the Computer falls on the !d_lin,x
int h A

urrent value (po 1) on the graph and inveited point A -
pa imum peak current point represent..
]tpx_wgnm_aos__it_in,n_mjéhazuwmz. The pencilled

1

ne on the Computer now r:}presents an extension of the
operating line into the area positive peak voltage swing.

extended_operating line is_a straight line, twice ag
ong as the original operating line. Iristafitaneous values -
of plate, screen and grid curreni (if any) are those ob-
served where the reversed ordinate lines on the Computer
cross the extended operating line.

The current points measured with the Computer invert-
ed are logged and these, together with the points obtained
in the first operation ( Computer right side up) provide a
full set of instantaneous peak current values necessary
for calculation of class A, AB or B Parameters With the
first set of computer readings termed A, B, C, D, E, F, and
G: the second (inverted) set may be termed A’ B°, C'. D',
E', and F', with the sets used in the following formulae!:

] he. cycle. This Ts done in the following fash-
on: A line is pencilled on the Eimace Computer over the

operating line, and of equivalent length. The Cot ter is
raTignad wit

wel.

'Formulae qre modifications of Chaffee’s which permit
using current values directly from the Constant Current

now inyerted and roteted 180° and agai h the curves,
{1} D.C. Current =1 E+A' . . _
(Mhater Rewding) T2 12 + B48) + (CH0) + 04D) + (648) + ¢45) + G
(2) Peak Fundamental RF Current = Tlf E‘“‘—"") + 193 (B—B) 4 1.73 (€—C) + 1.4 (D_D") + (E—E') + 0.52 (F—-F:_!]
(3) Approx. 24 Harmonic RF current = 1 ; f " o “§ o
{tetrodes or pentrodes anly) 12 [(r+a7 + 173 B+B) 4 (CH+CY — (E+E) — 173 (F+F) 26}

{4) Approx. 34 Harmonic RF current =

(toteodes or memonies oo 75 [(A-A) + 1.41 (B—8) = 1.41 (D=0 — 2 (E~E) — 1.41 (F—F)]

(5} Power Output = Peak Fundamenital RF current x Pesk RF voltage

(6) Resonant Load Impedance Peak RF Voltage

Peak Fund. RF Cyrrent

AN EXAMPLE: USING THE EIMAC TUBE PERFORMANCE COMPUTER FOR CLASS AB-1 SERVICE
Operating data is to be derived for an Eimac 1CW- Next, the peak value of plate current must be deter-
50,000C tetrode operating at a plate potential of 10 KV mined, and the minimum value of instantaneous plate
and a screen potential of 1.5 KV. Grid current is zero; that voltage chosen to pass this amount of current. Determina-
is, the tube is operated in the class AB-1 mode, with the tion of these values will locate point (2) and will defin:
grid never being driven positive. the orerating line. .
Within frequency limits, a plate circuit efficiency of Class AB-1 service limits excursions to
about 55-65% may be assumed for class AB-1 operation, gatiy, ons_on the Constant Currenf graph.
and maximum d.c. input is therefore about 2.2 to 2.75 Point (2) therefore may never be jocated above the zero
times the anode dissipation. A maximum power input of grid voltage line. In addition, the minimum instantaneous
22 x 50,000 = 110 kilowatts is chosen. At 10 KV, the It not_al | as low ag
maximum d.c. plate current is then 11.0 amperes. This is the d.c. screen themia . 45 screen dissipation ten
within the maximum rated plate current of 15 amperes come abnormally high. The location of point (2) thus has
for class AB service as specified on the data sheet. certain restrictive limits defined by screen dissipation and
In class AB service the tube not operate i cut- the maximum positive grid signal veltage. In this case for

ft condition, rather a certain vilue of Jling plate cutTont ~ the 4CWS50,000C, minimum instantaneous plate voltage
exists. 'l'ﬂis must beJ taken into i?:"count—s n_choosln, is about 2 KV. Peak r.f. voltage Is thus 10,008 — 2,000 =

nt on the Constant Current graph. Genera ¥ 3 - 8,000 volts.
ing, h values of resting plate current provide uced : £, a class AB-1 amplifier usu-
ievel of‘ intermodulation distortion products and somewhat ally runs abg - P

lower plate efficiency. Idling plate current is usually chos-
en so that anode dissipation under quiescent conditions is
about 50-70% of the maximum dissipation rating. In this
example, idling plate current is chosen to be 4.5 amperes,
From the graph, it is determined that a grid potential of
about —295 volts is required to produce the desired plate
current at the chosen screen and plate potentials. The
intersection of the —295 volt bias line and the 10 KV

late line determines the idling point on the operating
fine (polnt 1)

Copyright 1964 Eitel-McCuliough, Inc.

um peak plate current of about
2.9 tmes the maximum -signal d.c. plate curvent of 11.0
amperes, or 32 amperes is chosen. This defines point (2)
which is at the intersection of the 2 XV minimum plate
voltage line and the 32 ampere Constant Current line.
This point falls within the Kmits defined in the previous
Paragraph. A straight line is drawn between points (1)
and (2) which is the negative plate cycle portion of the
operating line.

K-




EIMAC 4CW 50,000C
TYFIC

Al
CONSTANT CURRENT
CHARACTERISTICS

SCREEN VOLTAGE = 1586 VLTS
PLATE CUMIPEMT — AWPS.

1] 2

] -] 10 12 14 16 18 20

P——_—KM R MLATE MTK‘.—————*

Wbentbeopentinlhnehextendedtotheﬂght of
point (lut can behoboﬂ'ved that the tube conducts over

PLATE VOLTAGE — KILOVOLTS

with less than cutoff blas requires that the Eimac
puter employ points on the ting line falling
right of point (1). The opera Hne, accordingly,
tendednndthe(‘.omnneru in a two-part oper-
ation, as shown in the following example:

4CW50,000C COMPUTATIONS

D.C. Plate Voltage = 1.5KY Powsr Input = 110KW
D.C. Screan Voltage = 10KV Max. D.C. Plate Current = 11 amp.
Zerc-Signal Plate Current = 4.5 amp.
D.C. Grid Voltage = =295 voits
Constant Current Graph snd Operating Peak Plate Cusrent = 32 amp.
Line determine: Peak RF Voltage = $,000
Step One Step Two
Eimac Computer Readi o4 inverted Computer Readinga
Instantaneous Pesk Current (ampi) Instantanecus Peak Current (smps)
Ordinate Crossing Plate Screen Ordinaie Crossing Plate Screen
A V] 3 A 0.20 -
B N 2 ) 0.25 -
C 28 1.2 c 0.30 -
D 22 0.25 D 0.50 —-
E 15 0.07 13 0.20 -
F 9 - F 1.50 -
G 4.5 -

D.C. Plate Current

Plate Power Input
Paak Fundamentsl RF Current

Power Quiput

Plate Dissipation
Efficiency

Resonant Load impedance

D.C. Screen Current

= & E—}lq. 2125 + 28.3 + 22.5 + 15.8 4 105 + A.Q = 10.75 smp.
= 10 KV x 10.75A = 107,500 watts

= b [31.8 + 594 + 47.7 + 303 + 142 + 3.9] =15.6 amp.

= u'-’—a—m = 62,500 watts

= 45,000 waits

= 188333 100 = s8.2%
= %%%’-: 512 ohms

= E—+ 2 4 1.2 + 0.25 + 0.07] = 417 ma.
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USE OF EIMAC TUBE PERFORMANCE COMPUTER FOR CLASS A, AB, AND B SERVICE

While the Eimac Tube Performance Computer is de-
signed for class C service, it may be used for class A, AB
or B service wherein the idling (quiescent) plate current
is not zero. When it is desired to calculate performance
for operating conditions having a large order of idling
plate current, the plate current flow during the positive
half of the plate voltage swing becomes appreciable and
cannot be ignored. When the tube functions over 180* or
more aof the operating cycle, a full set of ordinate points

must be employed for the computations. The Eimac Com-

t re used in a t t TOCES:
irst) the operafing line is determined and the Eimac
Comipiiter used in the normal fashion to derive the in.
Stantancous values of plate. screen and grid current dur-
ing the negative half of the plate voltage swing. These
current points are logged as explained under the class C

service_description.

nd} the instantaneous current points gye £ I
Jive portion g TT: determined
and combined w ) he neg
tive half of th p. one in ¢ ollowing fash-

€ CYC! S d [
in: A line is pencilled on the Eimac Computer over the
operating line, and of equivalent length. The Co
now inverted and rotated 180° and again™Ailigned with the

ter is

chose:n operating line on the Constant Current Graph so

that inverted pojnt G on the Computer falls on the idlin
gurrent value (point 1) on the grigh' and inverted point z
passes_through i iiinimum peak current point represent..
11:1: Mmaximum positive plate voltige swing, The pencilled
ine on the Computer now rerresents an extension of the
operating line into the area of positive peak voltage swing,

he_extended operating ling is_a_straight line, twice as
ong as the original operating liné. Ifstimtaneous-values -
of plate, screen and grid current (if any)} are those ob-
served where the reversed ordinate lines on the Computer
cross the extended operating line.

The current points measured with the Computer invert-
ed are logged and these, together with the points obtained
in the first operation (Computer right side up) provide a
full set of instantaneous peak current values necessary
for calculation of class A, AB or B rameters. With the
first set of computer readings termed A, B, C, D,E, F, and
G: the second (inverted) set may be termed A’, B’ C*, D,
E’, and F', with the sets used In the following formulae!;
'Formulae gre modifications of Chaffee's which permit
using current vahies directly from the Constany Current
curves.

Peak Fund. RF Current
AN EXAMPLE: USING THE EIMAC TUBE PERFORMANCE COMPUTER FOR CLASS AB-1 SERVICE

Operating data is to be derived for an Eimac 4CW-
50,000C tetrode operating at a plate potential of 10 KV
and a screen potential of 1.5 KV. Grid current is zero; that
is, the tube is operated in the class AB-1 mode, with the
grid never being driven positive.

Within frequency limits, a plate circuit efficiency of
about 55-65% may be assumed for class AB-1 operation,
and maximum d.c. input is therefore about 2.2 to 2.75
times the anode dissipation. A maximum power input of
2.2 x 50,000 = 110 kilowatts is chosen. At 10 KV, the
maximum d.c. plate current is then 11.0 amperes. This is
within the maximum rated plate current of 15 amperes
for class AB service as specified on the data sheet.

In class AB service the lube,dmrr_l%iqw):_g_m a cut-

id dition, ratl rtajn value of idlin plate cufirent
exists. This must taken %nto account éhgn cﬁoosinF
nerally speak-

point (1) on the Constant Current graph.
ing, high values of resting plate current provide uced
level of intermodulation distortion products and somewhat
lower plate efficiency. Idling plate current is usually chos-
en so that anode dissipation under qulescent conditions is
about 50-70% of the maximum dissipation rating. In this
example, idling plate current is chosen to he 4.5 amperes.
From the graph, it is determiped that a grid potential of
about —295 volts is required to produce the desired plate
current at the chosen screen and plate potentials. The
intersection of the —295 volt bias line and the 10 KV

late line determines the idling point on the operating
ﬂne {point 1).

Copyright 1964 Eitel-McCullough, Inc.

(1) D.C. Current = 1 EA+A‘ " . .
{Meter Reading) T2 02 + B+B) + (C4C) + O+D) + (E+E) + (F+F) + :?,
(2) Peak Fundamental RF Current = ]'—2 [A-ar + 193 -8 4 173 -9 + Lay (D—0") + (E-€) + 0.52 (F—F)]
(3) Approx. 2¢ Harmonic RF current =1 . . o _ - " _
(tetrodes or pentrodes oniy) 12 EA+A) + 173 (B+B) + (C+C) (E+E) V.73 (F+F) 2@
{4) Approx. 3¢ Harmonic RF current = b . _a _ _DY— _EY e
(teodes or pemados oy 77 (A=A + 1.4 B-8) — 1.41 O-D) = 2 (E—E) — 141 ¢ )
{5} Power Output = Pesk Fundamental RF current x Peak RF voltage
" (6) Resonant Load Impedance = Peak RF Voltage

Next, the peak value of plate current must be deter-
mined, and the minimum vale of instantaneous plate
voltage chosen to pass this amount of current. Determina-
tion of these values will locate point (2) and will define
the orentlng line.

Class AB-1 service limits excursions to

i on thé Constant Current .
Point (2) ¢ ore may never be located above the zero
grid voltage line. In addition, the minimum instantaneous

It not allg as low ag

the d.c, tential, as screen dissipation tends o

come abnormally high. The location of point (2) thus has
certain restrictive limits defined by screen dissipation and
the maximum positive grid signal voltage. In this case for
the 4CWS50,000C, minimum instantaneous plate voltage
iaso%b.?ut 12 KV. Peak r.f. voltage is thus 10,003 — 2,000 =

, volts.

r.f. plate current in a class AB-1 amplifier usy-
a_llf_reug{_# te 3.9 times the average d.c. plate cur-
rent. In this case, a maximum peak plate current of about
2.9 times the maximum signal d.c. plate current of 11.0

voltage line and the 32 ampere Constant Current line.
This point falls within the limits defined in the previous
Paragraph. A straight line is drawn between points (1)
and (2) which is the negative plate cycle portion of the
operating line.
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EIMAC 4CW 50.000C
TYPICAL

CONSTANT CURRENT
. 1004 CHARACTERISTICS

SCHEIN VOLTAGE = 1988 YOLTE
PLATE CURBENT —

8

L] -]

2 4
P————mv mant wmar._————q

10 12 1 16 18 20

PLATE VOLTAGE «— RILOVOLTS

effect of the resomant tank circuit), the instantaneous
te voltage swings as far above the normal d.c. value as
it swings below. It is important to note that operation

ﬁmmsthmmtoﬂbmmdn-mmmmucm
pumetemploypotnuonthc ating line falling to the
right of point (1). The operat line is ex
tended and the

Com'g:lter is em| in & two-part oper-
ation, as shown in following example

|

4CW50,000C COMPUTATIONS

D.C. Plate Voltage = 1.5Kkv Power Input = 110 KW
D.C. Scresn Voltsge = 10 KV Max. D.C. Plate Current = 11 amp.
ZeroSignal Plate Current = 4.5 amp.
D.C. Grid Voltage = —295volna
Constant Current Graph and Opaerating Peak Plate Current = 32 amp.
Line determine: Pesk RF Voltage = 8,000
Step One Step Twe
Eimac Compuler Readings inverted Computer Readings
instantaneous Pesk Current (ampt} Instentanecus Pesk Current (smps)
Ordinate Crossing Plate Screen Ordinate Crossing Plate Screen
A 32 A 0.20 —
B 1] 2 B 0.25 -
Cc 28 1.2 c 0.30 -
D 22 0.25 *4 0.50 -
E 15 0.07 £ 0.20 -
F 9 —_ F 1.50 -
G 4.5 -
D.C. Plate Current = Ef“—-;- 31.25 4 28.3 + 22.5 + 158 + 105 + A.E] = 10.75 smp.
Plate Power Input = 10 KV x 10.75A = 107,500 watts

Pesk Fundamental RF Current =

'T'T (31.8 + 59.4 4 47.7 + 30.3 + 142 + 3.9] = 15.6 amp.

Power Culput = U_L;_Qm = 62,500 watts

Plate Dissipation = 45,000 waits

Efficlency = $3492- « 100 = 58.2%

Resonant Load Impedance = 8990 . 512 ohms

0.C. Screen Current =

fr Br2+r2r02s 4 0.07] = 417 ma




No.

Date

THI b A LIS, ey RME] EFLE 0FHL AN
27 o1t TaudD 45 3% 9 FLA=m BHE L oo hAa
E69 v B3 33, (peiav 30 -[Re bR (Tache L5253 2 )
ConbOA 152 $26 0 3,22 F0 R G x QF /¢S A w
«Row Fd, 2 h GG FaToc HENCFEAL, 320 FELAE
KE A ANNET, 4oA 952 S H@m4a 2 3272 Vs 1=
Ht=d 262 X 24 /85 20t timd LhWEEA, —AUe 2T e03,
- - _ M= FR o £ AR A {1
AN Ao e s 2 ey PR3 B (28
NCATAT A L2 d R T e, NEET UEIBW P
aA7-8 M FA> TR e C2 KIZANETF) S b
Blan S ABR L CFleD, 124 1ot A0t A = B
13779,’. 'fg} L (-}\‘)2“'5{ ’f)\ o (1IN N I y) _
Ao AT T 32 AT B Y)Y TRELFA,
ISV B Tol QUMW E dh2vwhig (NH200v2" ) T5H52°7,.
| | Ls 3534, TR a o> 21f ZABAR
@ Hoxk BR & 2B ER o 43,
oy BRI rw Aot yxrb e IR SRE 7020
Yy KL Ba 10 ABLAE o BT ho kS N Ay, ThaFlp e
ERN 2, B 22T > Sk aFA AR F Bhyxu
W@ CE 2 Yo L ath, BREEINC) 201 BT L2103/
o Swuio HLI (RPN BIR ) v A2 FRBAB 2T
WCF = #6023 135D 13 3 (<. K L a &5 R A 4 AZH 274,

1. %S5 K D22 o0 2Pz SR MAhFie AN

N HE M BE B L, Qg ZOxAE Y
L o C Fe-zAdtoahy mo s 2w YEha -4

gl Lhu o 2795 Y. ApxebCi g
ey € NMazian- X230 5 BAEEL B = T34 —RERY,
08P 2 3B A3, (Ri=R, =250 50w % )
@ [0~2052, SonjooW 2 EER VR EAR T BT
. “Eﬁ’ AT O - 2 VRa FAFR R o 8] 55
5o oW (x50 500 [owoRER) PBANTRZS.

&l 1—&,\’,1\1".




No.

Date

FF ARG RE (VE{;“)BV FA2 o 552032, (T2R »3)
= 2R o
2 Yooz 1522 ( Leakate trandomer ) E 1@ 73.(07752 )
D . -R-ZRBANTINAD = FEE A 2 % B
-Zf =i BEMAT o AC L. RPABSE TRSAD,
2L NIt B —>R- :“-’2%-&'3\@ 2 RAC-A N2 FES L 2 T,
a(2) N BB > im v > BRI H 1 2230 VY FE,

o USX - TR T5% WA o 28E e Ho22x DA D,
B 20l R XN T TR £ (HdiE Yl aC72) 2
hefaD or. AEMFIEN T L v RE 1B IKNE #
tn2HINFTF DR T, o

2oz g BA B hoxc b BE T BAR FRE a3 ey
€3 3(v . BB x-9- 3 FRR =BT (2821 27542
3. Bt (uS5xk oN $67 5273 c BlU2vd .. -
o PS(ER)% 67 . SRE 1% IXE - A E T3l (Apd )

v TRaAB B, ERaFR R EBRI0% b5 — 5% TR

Al = TR BAD IS FL v,
w5 X> hBE 5%, ANNEBH —20% axT,
HrehA B T100% (245 ) « whhrwFd,
* SR AABE AL L LT WD g HY-RIse>as (B3 a
Hd ) N AATF C2u B e, AMHEMILTIN G B e,
> UHF B2 g U2 Bia R 38 M0 T3 002 2520,

e LO0v o Fhm Rl LBV 2@ e, SYER22IHL
LT W, (M8 Aex 320-R o TR wivwd e $873~78 a')—z"@tc.),;f
T AR EART AR 3 10D, (9- 2R T R AR

« Rodhie v By Brrat g, e AIxABEE T

= (+5% MR ) 33 RB L Phe Bib-1B2rz Bi=xi
222 % hy 29, ZoA b ot A $Br3 ey 27 d e

e £ 31 FK 2k AKXk a BLER 3 o9 AT 19 M E l:ﬁ =3
538 139, Zoxsba BB g Lk THub Lo B Av
Hohda2. N> I £ By (B2 LIS HIEG,

G2 it WA ey RAEEMT v A8 023k,

) .
!



Na.

Date

@ 7A7X/l -:.-Pa"?m )@E%

0- /\/\\ B TX (Ghr) 2 TRk ﬂ’wa}wr—; s

A N2 @ v Ta3tedy AK 2 de M2 ShESCE

Fao A b v FAE, |

R A KA PDEIRE A= AFR a2 T2 LA L2

(P>vd ~hiBEA R ) %A BLEL ¢ BE= T-Z ]
AR /’% me2 L2wFq, (i}ﬁpl F-2vE *-//\_f;;;\rg)g,-f/.,]\ .{3)
K522 o —REY v . =ZRAY €9 - 400 0 SA- 17 A
RFC'Q)\‘J’\%\\C'Z mlé.\iﬁg%k%qo \_0\575 1g3A
= B Bed2Ed B B4 0 B 0F ?“/%:a L3y,

~

AT Fa 1A~ Ty (B T2 ) 28 = 2 070
fEd Sy AL FF ., vt SRAAFE 9

T /\xc\s s, iflérﬁ/\rhﬁé’

Y ARY 13 RFEY 1= F

e AR I SR Al SRV AVASH N At Sl
f%;%c =122 e REC 2° 2|95 .,
o~ AR 3. AC -k 2 AESTE AT
k X /\'Z D> & )\‘J‘

- k5L 2 RN —SR: —J’%fﬂ‘f [o) 1 |
S A ;Y T-R (5o nh)iE 3 0.

@ t-k 7 94
AW 52070 9475° _5?’" e [5’6){1200/‘}’7 4CX5M;°’? FR) IF
st & RAR 135 2 131 Mﬁ w3 D F AL
YA B XTHLE . 7Lk B, fKW 0 B gy B4 (13 chr B
e RKu ) (2t AF.CREBEE R HLEPIQ ey TV
AT g tﬂif/\‘io{,, ;mju??ﬁ“réﬁ%l?} Pz
fol ON M FC = AE23. 20 3 xurt E%T-by) B T80 352
T eDe HRAAXFAIPRTE 0 092y AR F 5%,(632
B v A, bRRAE X320, ALk /ro- 13 &HH23FtA

AX1CD 30- & 4c><2£D -7 $873~88T75 - - e

4(:)(!000 S - RS -3 mEe ?3’77 0%y vAx
3oz o3-S 2B YT 0w
3cx200A7, R 25FE (BFR) -~ 0w 0 RAGILE 13- e




	jyubako_1
	55/164
	56/164
	57/164
	58/164
	59/164
	60/164
	61/164
	62/164
	63/164


