
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































BoUom view ..... shown. Termi"'l deoiID.!ioIU 00 .oeke'" are pven on page V5. 
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TUBI BASI I)IAGtlAMS 
BOltom "jew. are .. hown. Terminal deupatiolJl on socket. are Ii:"''' OR pap: VS. 
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TUBE BASE DIAGRAMS 
~ottom views ~re shown. Terminal d.igDations on socket. are given on page VS. 
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TUBE lASE DIA~S 
Bottom views are shown. Terminal designations on sockets are given on page V5. 

9E 9EC 9ED 9EF .9FG 
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TUBE BASE DIAGllAMS 
Bottom views are shown. Terminal designations on sockets are given on page VS. 
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TUBE BASE DIAGRAMS 
Bottom views. are shown. Terminal desi8llations on sockets are given on page V5. 
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for lull·power oulpul 
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TABLE 11- METAL RECEIVING TUBES 
Characteristic. given in this table apply to all lubes having type numbers shown, including 

metal tubel, .Iau tube. with "0" suffix,. and _ntam t .... with "Gr' 1Vfflx. 
For "8" and "Gr"-tube, not listed (not having metal counterparts), see Table. III and V. 

FIl. or C8pedtancol . 
Hoster pF .. E 

" Ba .. .. 
J1 0 

Amp. c... 11 ... " I~ h Ii V c.. Co. 'C-i:clI "iii I 
250 3 100 2.7 3.5 360K 

ii I ..\ II ,,~ ]i !-lI i: 
550 Pentagrid Conv. SA 6.3 0.3 - - - Osc • 250 V I IUUgb 2OK. Grid resistor Osc.} SOK, I. - 4 mAo I , - 0.4 rnA. 

Shsrp CUt"'" Pent. 8N 6.3 0.45 11 5 0.15 300 160* 50 2.5 10 I meg. 9000 
300 160* 6OK' 2.5 10 I meg. 9000 

I'WI. Amp. Pent IV 6.3 0.65 13 7.5 0.06 300 3 ISO 79 30/31 130K 11K I{)\\ 3, 
DuaI·Diode Pent. IE 6.3 u.3 6 9 0.005 250 -3 125 2.3 Iu I~K 1325 , ,., 

A Amp.,' 250 20 2010 31f:l4.. 2.6K ~ 6.8 4K 0.85 

AB,Amp.'.' 350 730' 132" - 50/60 - 10K ,!,,' . 
3SO -38 123 ' - 48/92 - - 6/(1 13 

~r. Amp. Pent. A,Amp.' 15 6.3 0.7 6.5 13 0.2 250 16.~. 250 6/11 3436 80K 2500 7K '~ 

285 -20 285 7/13 3840 18K, 2,5OU JK 4JI 

,AB,Amp.' 375 26 250 5/20 34/82 ~ 82" 101\' ,Wi 
375 340* SO 5/18 54/77 94" 10K' 19 

Medium·~ Trillde 8n 6.3 0.3 ~.4 3.6 3.4 2SO 8 9 7.7K 2600 20 -
Sharp Cui· A,Amp. 11 6.3 0,3 7 12 0,005 2SO -3 100 0.5 Z I meg. !225 '"t \.' 
QfI Pent. Biased Detector , 250 10K' 100 ero signa cathode current - .431111\. 0.5m 
Varlable·~ ~ lR 6.3 0.3 7 12 0.005 2SO -3 125 2.6 10.5 ~K 16SO 990 -
Penl Mixer 2SO -10 100 Osc. paak volts - 7 
Triode ~ 8K 6.3 0.3 - 50 3 lOll 6 2.5 600K 3501 
Hexode Conv. Tr,lode - - 100 5OK' 3.8 1,,(Osc. -0.1 mAo 

, 
A Amp.'.' 250 ":20 20" - 40,44 l.7K 4700 8 

Mw:: 2SO 167' 2SO : 5.4/7.2 75/18 14" 
300 21S' 200 34.6 51 55 - - 12.7" 4. 

~~:t~ 250 -14 250 5 .3 7 79 22.SK 6000 14" 2. 
350 18 2SO 2. 7 :>4, 66 33K 5200 18" 4. 

A,Amp.' 250 125' 250 10 5 120 130 35.6" SK 1 
Beam Sell Bias 

1AC 6.3 0.9 11.5 9.5 0.9 270 125' 2/u 1117 I~ 145 28.2" 5K' 
Pwr. Amp. A, Am&i:. 2l1U 16 2i1U 1016 I 140 24.S' 5500' 32" SK' 5 

Axed 210 1.5 270 11 17 i;j</I55 23.~' 5700' 35" 7 
AB,I\JIIiI.' Self 8Ias 360 210* 27U 5/17 88100 40.6" 1.& 

~l.dA~ 360 22.5 270 5 11 88/140 4511 " 360 -22.5 210 5/15 88/132 - - 45" 6.1\1, 
AB,Amp.· 360 18 25 j.~II1 18/142 52" 
Axed Bias 360 22.5 ,,210 JiLl 6 I!ll/lU~ 7V' 3 !II' 

Pentagrid- ~ 11 U 0.3 250 -3 00 6.5 5.3 600K IIW -~ .. -
MiJer Amp. r, - - - 250 -6 ISO 9.2 3.3 I meg. _3liO -.15" 
Class·B ~ II 6.3 0.8 - 100 0 - 35 70' 82" l1li' III 
Twit! Triode A Amp.' - - 250 -5 - - 6 1l.3K 3100 
UualllfOde· . "ign.~ Triode lV' 6.3 0.3 5 ~.6 1.4 :till 3 I 58K 1200 70 ~ 

_vua Diode I_e yz 6.3 O~ 4.8 18 2.4 50 9 9.5 8.5K 1900 6 101\ P 
l'entagrKl Conv. IR' 6.3 OJ. 9.5 12 0.13 50 0' 100 ,.8 3.4 80UK rid No. I resistor zo 

OD -I j\lO 10.2 3.6 ,50K 900 
Pentagrid Conv. IR 6.3 0.3 9.6 9.2 0.13 250 -I 100 10 3.8 I meg. _95U -

250 22K" 12K' 21 86.5 Osc. Sec:tion hi 88-)08 MIIZ. ~ 
~Ih'p uallnoae' IS 6.3 0.3 2 ~ 2 Zi1U 2 2 53K 3Z!> 70 ..... 
Iiode' ~.riable·~ 1'8Ift: lA, ti.3 0.3 5..~ 6 0.0114 250 -I 100 .3 2.4 700K 2050 - -
I AlIJp. Pent .,. 6.3 0.3 8.5 0.003 250 -~5 ISO 3.4 t.1.. I meR. 4\lOII 

Amp. Pent 11K 6.3 0.3 8.5 7 0.003 250 -I ISO 4.1 10.8 9001\ 4SIIU -
~enl IN 6.3 0.3 6 7 0.005 2SO 3 100 0.8 3 I meg. I .... 

8N . 6.3 0.3 6 7 O.UU'~ ZiiO -3 • 100 .6 9.2 BOOK '7' 

IlllQCIe Hlih'~ rlOQe 8q 6.3 0.3 3,2 3 1.6 Z50 0.9 91K 100 -
,,~Dlode rIode an "~ 0,3, 16 2.8 2.4 250 9 - 9.5 8.5K I 16 -

180 -8.5 180 3/4 I 2lJ!3.1'. !iO!I ~ )1\ 

A, Amp.' 50 -12,!i 250 4.5/7 4ij41 SDK 41 12..5" 1,1, , 

Beam Pwr. AIII\I. - lAC 6.3 0.45 10 11 0.3 '15 -13 225 6 ,3' 35 WK l:f a K do!. 
250 15 z:.u 5113 V19 60K 30" AB, Amp.t 

B:1 9 ~ 1.413.~ l!fl 101\" ,~ .. 
I~rl! cu!>OQJIfell. 1ft ti.i J.~ 7 lZ 0.005.," SO 3 dOll 0.5 ~ mel. .- , . 
,.pCIIl,tlll Pent. , .11 6.3 D.3 5.3 6.2, 0.005 SO 3 '.l~ 0.85 3 ,1I!ft._ - "-

;- •• ~ IiS/aIor·o\InIS. • Atao typeSSJ7Y • ", .~Ieak-S~n.~ 

*~ ..... ,'.' J;i;. , plett. • VaIue$ are flit singte "'be or sec!ioIl. ,.v fOrJwo, uniII. 
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TABLI V - RECTIFIERS - RECEIVING AND TRANSMlnlNG 
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11 c:... ' E 
pF Ba"" J-3 !f i~ II,! ~j ~rI 11:> 

1.9 0.6 ' 7aR C·T·O 156 20 7.5 02 



,I ) ~ e... - 'I 
pF 'lSI .i ~i . " I II! U s a.z E~ ,,:I 

" .. ,.J!1-.A 65 1500 175 SO 60 160 6.3 4.0 5.9 5.8 0.7 38 

,ltH i 65 1500 175 35 60 29, 6.3 4.0 5.4 5.5 o.n 
i'" 

".1ttTH 100 3000 225 60 40 40 5.0 6.3 2.9 2.0 0.4 

100 3000 225 SO 40 14 5.0 6.3 2.3 2.0 0.4 

175 2500 ~ 75 30 36 Ilt 4.5 8.7 4.8 12 

H8lII ~ 4000 3SO 4011 40 37 5.0 19.5 4.6 2.9 0.5 

HlT1 250 4000 350 35" 40 14 5.0 10.5 3.7 3.0 0.7 

;' ~ 

P ..... 2SO 4000 300 120 30 45 5.0 14.5 7.6 3.7 0.1 

5.0 25 

,,,,TH 300 3000 900 6011 40 20 13.5 10.2 0.1 

10 12.5 

5.0 25 

*JL 300 3000 900 SOli 40 12 12;1 8.6 0.8 

10 12.5 

350 3300 30 
500 100 35 10 10 12.3 6.3 8.5 

20" 



4.5 91( 

7CI( 

0.2 SAW 

0.22 8.5 7CK 

o.OS 2.1 Fig. 1 C·T 600 250 -so 200 16 0.2 .so 
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I 
813" 

I 
I 

i- -. 

125 2~ 16.3 0.25 14 

10.8 0.D1 3.1 

, IQ 115 MHz. 
• tube, Values for both sections, in push·pull. Interel8clf"llde 

eapacilanees, however, are for each section. 
• Tripier to m MHz. 
, filament tilIIiIed 10 intermittent operation. 
'Valueure for two lubes 
1 Mu.-$~ value. 
'l'ea1< grid·Io:g!iO volts. • 
'Foiced-alr COOIiM r~ired. 
" Two tUbes triode COIlnected, Go to G,lhrougii 20K I). Input 10 G,. 

',ItTr.Io200t;\II%." , 
it ,TYlIkaI" Operation at 115 MHz. 
II '&1.5,vo1l$. " 

ABBREVIATIONS 

screen connected togetl!er~ 
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80.. Manu· 
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AppU .. _ 



Q Q G

V ,0· 
C BE OGS s· • (2) (3) (4) 

0 o • . (l).' 
E (10) (9) 

~QG 6~ 
CASE (15) S,CASE (16) 

E e 
0 
B. ( It) 

G 

~
.2 s.. D 

1 

CASE U7) 

8(5) B a lfi1 Eoe EOe ••• 
G S D 

E B CASE C (6) 
(7) (e) 

B 

G 
S 

Oe ~ • • 0'.6 ~ '".>, E ,:,5 "" 
·:f·.·· .. ' 

CASE (12) B (13) CASE '{14l "~"'c' 

Q 
C E B 

~ ~§C;TAB)~ t!llJ 0 S 
6 D S ' 

{19) (20) G (21) 
E B C 

(18) 

c ' .EM E;y_l 
o 8(25) E KE 

(26) 

The:leads are marked C ,col~, 8, base, E, emitter, G - pie, D - drain, and S - source. 

.' 
\ 
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I 
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, ..,'. ~~~:x~;/ 3~~~~""';~~"~:';' •. '. ;:(~~i~~,,;~; .... n~n~~;~t~~~l!~~::~:~;:W;!~~~l 
:·~:~me·Ab1:i~!iQ~ion.us.a·lbZ,.t caid~:,lJ)t<:tWln_ 

A -'.-ampere 
ac - alternating current 
}I.JD~.- analog-to-digital 
'af. ::- audio frequency 
af,,'.- automatic frequency control 

'afsk- audio frequency-shift keying 
. age - automatic gain control 

alc - automatic load (or level) control 
a-m - amplitude modulation 
11/11 - alltomatic noise limiter 
ARC - amateur radio club 
,AREC - Amateur Radio Emergency 

Corps 
ARPSC - Amateur Radio Public 

Service Corps 
A TV - amateur television 
ave - automatic volume control 

. be - broadcast 
BCD - binary-coded decimal 
bei - broadcast interference 
bel - broadcast listener 
BFO - beat-frequency oscillator 
BPL - Brass Pounders League 
CB - Citizens band 
CCIR - International Radio Consultative 
, Committee' 
ccw - counterclockwise 
'c.d. - civil defense 
CD - Communications Department 

(ARRL) 
CMOS' or COSMOS - complimentary-

symmetry metal-oxide semiconductor 
coax - coaxial cable, connector 
COR - carrier-operated relay 
CP - Code Proficiency (award) 
CR - cathode ray 
CRT - cathode-ray tube 
ct - center tap 
crcss - continuous tone-controlled 

squelch system 
cw::- continuous wave (code), clockwise 
D/ A - digital-to-analog 
dB - decibel 
de - direct current 
DF - direction finder 
DOC - Department of Communications 

(Canadian) 
dpdt - dOUble-pole double-throw 
dpst - double-pole single-throw 
dsb - double sideband 
DTL - diode-transistor logic 
DX _ long distance 
D~CC - DX Century Club 
EC - Emergency Coordinator 
ECO - electron-.:oupled oscillator 
ECL - emitter-.:oupled logic 
EME - earth-moon-earth 
emf - electromotive force (voltage) 
FAX -'- facsimile 
FCC - Federal Communications 

Commission 
PD - Field Day 
FET - field-effect transistor 
FF - flip-flop 
fm - frequency modulation 
FMT - frequency measuring test 
fsk - ftequency-shift keying 
GDO _ grid-dip oscillator 
GHz - gigahertz 
GMT - Green~ch Mean Time 
gnd - ground 
H - henry 
hf - hig? frequency 

HFO - heterodYJle frequency oscillator 
Hz- hertz 
IARU - International Amateur Radio 

Union 
IC - integrated circuit 
ID - inside diameter 
i-f - intermediate frequency 
in./ s - inch per second 
IRC - International Reply Coupon 
lTV - International Telecommunication 

Union 
IW - Intruder Watch 
JFET - junction field-effect transistor 
k ~ kilo 
kc - kilocycle 
lcHz - kilohertz 
kW - kilowatt 
LED - light-emitting diode 
If - low frequency 
LMO - linear master oscillator 
LO .- local oscillator 
Isb - lower sideband 
LSB - least-significant bit 
LSD - least-significant digit 
LSI - large-scale integration 
luf - lowest usable frequency 
rnA - milliampere 
MARS - Military Affiliate Radio System 
Mc - Megacycle 
mf - medium frequency 
MG - motor-generator 
mH - millihenry 
MHz - Megahertz 
mic - microphone 
mix - mixer 
MO - master oscillator 
MOSFET - metal-oxide semiconductor 

field-effect transistor 
MOX - manually-operated switching 
ms - millisecond 
m.s. - meteor scatter 
MSB - most-significant bit 
MSD - most-significant digit 
MSI - medium-scale integration 
muf - maximum usable frequency 
MUX - mUltiplex 
mV - millivolt 
mW - milliwatt. 
nbfm - narrow-band frequency 

modulation 
n.d. - no' connection 
NC - normal\y closed 
NCS - net controlstation 
NO - normally open 
npn - negative-positive-negative 
NTS - National Traffic System (ARRL) 
OBS - Official Bulletin Station 
OD - outside diameter 
00 - Official Observer 
op amp - operational amplifier 
OPS - Official Phone Station 
ORS - Official Relay Station 
osc - oscillator 
OVS - Official VHF Station 
oz - ounce 
PA - power amplifier 
pc - printed or etched circuit board 
PEP - peak-envelope power 
PEV - peak-envelope voltage 
pF - picofarad 
PIV - peak -inverse voltage 
pk - peak 
pk-pk - peak-to-peak 
PL - private line 

PLL - phase-locked loop 
pm - phase modulation 
pnp - positive-negative-positive 
pot - potentiometer' 
PRY - peak-reverse voltage 
PSHR - Public Servic~Honor Roll 
PTO - permeability-tuned oscillator 
PIT - push-to-talk 
RACES - Radio Amateur Civil Erner-

gen~y Service 
RCC - Rag Chewers Club 
reVI - receiver 
rf - radio frequency 
rfc - radio-frequency choke 
RFI -c radio-frequency interference 
RM - Route Manager 
RM-(number}.- FCC rulemaking 
rms - root-mean-square 
RO - RadiQ Officer (c.d.) 
RST - readability-strength-tone 
R TL - resistor-transistor logic 
R TTY - radio teletype 
s.a.e. - self-addressed envelope 
s.a.s.e. - stamped s.a.e. 
SCM - Section Communications Manager 
SCR - silicon-.:ontrolled rectifier 
SEC - Section Emergency Coordinator 
SET - simulated emergency test I 

S.M. - silver mica (capaCitor) 
SNR - signal-to,noise ratio 
spdt - single-pole double-throw 
spst - si,ngle-pole single-throw 
SS - Sweepstakes (contest) 
ssb - single sideband 
SSTV - slow-scan TV 
SWL - short-wave listener 
SWR - standing. wave ratio 
sync - synchronous, synchronizing 
TCC - Transcontinental Corps 
TD - transmitting distributor 
TE - transequatorial (propagation) 
tfc - traffic 
tpi - turns per inch 
T-R - transmit-receive 
TTL or T2L - transistor-transistor 

logic 
TTY - Teletype 
TV - television 
TV! - television interference 
UJT - unijunction transistor 
usb - upper sideband 
uhf - ultra-high frequency 
V - volt 
VCO - voltage-.:ontrolled oscillator 
VCXO - voltage-.:ontrolled crystal 

. oscillator 
VFO - variable frequency oscillator' 
vhf - very high frequency 
vlf - very low frequency 
YOM - volt-ohm-milliammeter 
VOX - voice-operated break-in 
VR - voltage regu\jltor 
VTVM - vacuum-tube voltmeter 
VXO - variable crystal oscillator 
W - watt 
WAC - Worked All Continents 
WAS - Worked All States 
wbfm '- wide-band fm 
wpm - words per minute 
ww - wire wound 
wv - working voltage 
xtal.- crystal 
fJ. - micro (10-6) 



AM,ERICAN RADiO-RELAY [EAG 
Administrative Headquarten: Newlnpon, Connecticut, U. S. A~ G6U1 

........................ i9 .... 

AMERICAN RADIO RELAY LEAGUE, 

Newington, Conn., U. S. A. 06111 

Being genuinely interested in Amateur Radio, I hereby. 

apply for membership· in the American Radio Relay Le~gue. 

I enclose remittance ($9.00 in the U. S., $10.00 in Canada, 

$10.50 elsewhere, U. S. funds) in payment of dues for .. ',' ..•. 

. . . . . . . . . . year(s), including subscription to QST for ,the 

same period. Please begin QST with the ................. . 

issue. Amount enclosed: $ .................... ~. " ....... . 

The call of my station is., .................... ; ........ . 

The class of my operator's license is ..................... . 

I belong, to the. following radio societies.. . ................ . 

. , •••••••• "0"."· ••••••••••••••••••••••••• 0," ••••• • •••••••• 

Send Membership Certificate 0 or Membership Card 0 

"~;..-.' ." . ; ... ; ... ',' ". '\' .. ',' ......... ' ........... ' .............. . 

City. slaw. Zip Cede 

A boIta lIde Interest In amateur radio Is the onl, ·essentla. requirement, but full 
votln ................. lp is 1I'8I1Nc1 onl, to licensed ladlo amateurs of the 

United States and Canada. TherefOre, if ,ou have a license; 
P,"'se be sure·tolndlC.~ it above. 

, , 

*Me1'lbership is availablesonly to inhdividuals. Life<Ms·embership is gran.ted to Full Members ., .. \ ...• , •... ; .. ~:: ...... ~.c ..•. ' ..• ; ..• ',; .•.. ;:.,:,':.'. 
for $1 SO ($200Canada, 210c1sew ere). Write the ecretary fonletails. . ..-" . 

Any member ~f the in'1m~iatefamily; liVing, at the same address, may al~o become a L!;agU(; 
member, without QST,at the special rate <!f S~.OO peryeat. Such familY~emberthip:.ptUb't 
run c.oncu"7ndy with that of the memi¥r Fe.c~lving QST. . ", ~ " "" • 
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