HYTRON CORPORATION

APPLICATION ¢

TENTATIVE SPECIFPICATIONS

SWEERAL DESCRIPTIOR

"

RANTAY TYPE 1B

PHYSTICAL CHARACTTRIZTICS:

The Hytron Rantam 138CT is a Tilament type, triple-purposs
diode-triode detector gudio voltage amplifier and output
Beam Tentode powsr amplifier In one envelope. The primary
purpose for the combinatlon is for the conservation of
spaze In portable compact recelvers,

The Hytron Bantam 188CT is 8 glaas tube enclosed in a 79
bulb equipped with & small octal wafer base with metal
sleeve. The slseve 18 ceonnected to the #1 base pin for
the purpose of shielding. DLlectrically the 138CT consists
of a 1EOCT arnd a 1TOG6T mounted side by side, the [llaments
conmnected in parsllel.

RULB T9-C Basing Designation B8AW

RATIUGS AYD CIARACTCRISTICS

Filament Voltage (D.C.) 1
Filament Current G.1 amp,

(Pentode Section - Class A, Amplifier)

Plate Voltage 20 57 .5 62,5 45.0 volts
Screen Voltagse 90 67.5 62,5 45.0 volts
Control Grid Voltage 5.0 =4 .5 =4 .5 =3.,0 volts
Plate Current 6.3 4.2 4.1 2.2 ma,
Screen Current 1.4 i.2 1.2 .8 ma.
Iutual Conductance 11806 200 850 750 umhcs
Load Reslistance 14000 16000 16000 20000 cohms
Power Output 210 100 20 50 e
Total Farmonic Distortion 8.5 9.5 10.5 9.5 ¢

(Triode Sectlion =~ Class Ay Amplifier)

Plate Voltage 20 volts
Grid Bilas Quest volts
Plate Resilstance 0.24 msgohm
Transconductances 27D umhios
Plate Current 0. B

< The diode 1s located at the nerative end of the filament snd is

{DIODE UNIT)

Indes=

pendent of the triode unit and pentede unit except for the common fila-

ment .
SJAST, ST COoTHECTIONS

Pin 1 = Shell \ £in ¢© Triocde fiate
?in 2 « Pilament 4 Pin 7 Filament =

I'in 3 = rentode I'late Pin 8 = TDiods rlate
In 4 - Pentode Screen Cap Triocde Geid
rin & = ‘fentode Grid

B=-1 9=3G

from RMA release #214, Sept. 15, 1939



from JEDEC release
#2568, Aug. 31, 1959

ADYANCE DATA
MECHANICAL DATA

Bulb T=12
Basel  B7-227, Short Medium Shell Octal, 7<Pin
Cap CL3)
Outline 12218
Basingl 3C
Cathode Coated Filement
Mounting Position Any

ELECTRICAL DATA
FILAMENT CHARACTERISTICS
Filament Voltage 1,25 Volts
Filament Current 200
Maximum Heater Voltage Range? 1,05 = 1,45 Volte
DIRECT INTERELECTRODE CAPACITANCE
Plate to Filament and Internal Shield 1y ppf
RATINGS (Design Maximm System)Z
Flyback Voltage Rectifierd
Inverse Plate Voltage

Total DC and Peak 28,000 Volts HMax.
DC 21,000 Volts Max.
Peak Plate Current 50 Ma Max,
Average Plate Current 0.5 Ma Max.
CHARACTERISTICS
Tube Drop for Ib = 7 Ha {apmrox.) 100 Volts
HOTESs

1, Socket terminals 1, 3, 4y 5, 6 and 8 may be comnscted to

terminal T or t0 a corona shield which conmnects te terminal

7o Terminals L and 6 may be used as tie points at or
near filament potential,

2+ Design<Maximum Ratings are limiting values of operating
and envirommental conditdons applicable to a bogey
electron device of a specified type as defined by its
published data, and should not be exceeded under the
worst probable conditions.

The device mamufacturer chooses these wvalues to provids
acceptable serviceability of the device, taking ree
sponsibility for the effects of changes in operating
conditions due to veriations in device characteristics.

engineering data service ™

SYLYANIA

QUICK REFERENCE DATA

The Sylvania Type 1N2 is
a filamentary half-wave
diode intended for service
as the high woltage

j rectifier in television

receivers and other high
voltage rectifier applie
cationse.

— 12 MAX. —+

8" .
TI2 3 MAX.

29N

3SMAX, 18

o~
]

| SYLVANIA ELECTRONIC TUBES

A Division of
SYLVANIA ELECTRIC PRODUCTS, Inc.
RECEIVING TUBE
OPERATIONS
EMPORIUM, PENNSYLVANIA

Prepared and Released By The
TECHNICAL PUBLICATIONS SECTION
EMPORIUM, PENNSYLV ANIA

July 15, 1959
Page 1 of 2



SYLVANIA

N2

Page 2

NOTESs (Contimued)

2o

3¢

The equipment mamfacturer should design so that indtially and throughout
1ife no designe-maximm value for the intended service is exceeded with a
bogey device under the worst probable operating conditions with respect to
supply-veltage vardation, equipment component variation, equipment control
adjustment,; load variatlion, signal variation, and envircmmental conditions,e

For operation in a 525 line, 30 frame system as desoribed in "Standards of
Good Engineoring Practice for Television Broadcast Stations; Federal
Communications Comdssion", the duty eycle of the woltage pulse mmst not
exceed 15 per cent of one scanning cyoles

WARNING:

XY»ray radigstion shielding may be necessary to protect ageinst possible
danger of personal injury from prolonged exposure at close range if this
tube 15 operated at higher than the manufacturer's Maximum Rated Plate
Voltage or 16,000 volts, whichever is less,



HYTRON CORPORATICN

TENTATIVE SPECIFICATIONS

from RMA release #190, June 6, 1939
BANTAM TYPE 1P6GT

GENERAL DESCRIPTION

APPLICATION:

The Hytron Bantam 1P5GT 1s a filament type pentode amplifier
designed for service as a high frequency amplifier in receiv-
ers operating fron a low voltage battery filament supply.

It may also be employed as a

P ampiitier or auwdilo frequency

voltage amplifier and in such use is capable of comparatively

high gain.

The Hytron Bantam Type 1PS5GT l1ls a glass tube equipped wlth a
small octal base and metal shell ring. It mey be used inter-
changeably with Type 1PSG and affords simple shielding where
necessary by using the sbandard slipover shield. Because of
its small physical dimensions and unigue electrical design,
the Bantam Tube in many cases willl requlre no additional
shieldlng other than provided through Bantam construction.

PHYSICAL CHARACTERISTICS: BULB T 3C

RATINGS AND CHARACTERISTICS

Fllament:

Voltage
Current

OPERATING CONDITIONS

Plate Voltage

Screen Volt age

Grid Voltages:

Plate Current

Screen Current

Plate Resistance (Approx.)
Mutual Conductance

Amplification Factor {Approx.)
Mutual Conductance at Eci =

1.4 volts

.05 ampere

20 volts

20 volts

0 volts
2.3 me .

o7 WA

«8 megohm
800 mlcromhos
640

#Nepative fillament return.

nivect Interelectrode Capacitances:

Gy=P (With tube shield)
Gi~- (F # Gg ¢ C3)
P- (F4Go+Gr)

=12 V. (App.)10 micromhos
6007 uuf o MaX.

2.2 uuf.

2.0 uuf .

PIN CCNNECTIONS

Pin 1 -~ Shell
Pin 2 - #3331 %
Pin 3 = Plate
Pin 4 - Screen

Pin & -« Open
Pin 7 - Fil -
Pin 8 - Open
Top Cap - Grid

B-5 5-39



5 RMA Release # 33 3 April 10, 1943
16
+ | RMA TYPE 2C26
%l Tentative Teohnioal Data
MiN. Special Triode Oscillator
[ )

M GENERAL CHARACTERISTICS
(QCQQ 1 Elestrioal

3]6 Coated Unipotential Cathode

MAX_ Heator Voltage « o ¢« ¢ ¢ ¢ o ¢« o 643 volts
Heator Current « « ¢ ¢ ¢ ¢« ¢ o« ¢ 1.l amps.
Plate Dissipation .« ¢ ¢« ¢+ « 10 max, watts

Average Characteristics . « « « E 400 V,
Ec "15 V.. Ef 603 v'

Plate Current * 6 & @ & 5 ® o o ® 16 i - W
Amplification Factor . « o ¢« ¢« & o 16,3
Iransconductance . . « « 2200 micromhos

Average Direct Inter-electrode Capacitances
Grid=to-Plate + « « ® o 0 s o o 248 mmf,
Grid-to-Cathode « ¢ s ¢ ¢ o s o 2.6 mmf,
Plate‘to*cath()de e ® » & o 5 o 1.0 mﬂfo

Frequency for Maximum Rating . . . « 300 MC

Mechanical

Type of cooling: « ¢« « « ¢« s+ . « Convection
Base (see diagram) . . . Intermediate shell
Octal 8-pin phenolic

Top Caps 4+ « « « Special skirted miniature
BasingConnections Bulbo.oo.oooloooooo.o T-9
Maximum overall dimensions . .(see outline)
Ilengﬂl 8 o6 ¢ & o o o 8 @ 3‘11/16 inches
Seated Heigh‘b e s 6 060 ¢ s 3=1/8 inches
Diameter + « ¢« « ¢« « ¢« « 1-5/16 inches
Net Weight ¢ o 5 0 0o o o ¢ v & 1"1/2 ounces

sponsor: Hytron Corp. 4-3-43

Bottom View



RMA Release 5= 3334 Sept. 27, 1944

HYTRON TYPE 2C26 A

ULTRA-HIGH-FREQUENCY TRIODE PULSE OSCILLATOR

The Hytron type 2CR6A is a special triode designed
for use as a grid pulse or plate pulse oscillator
at frequencies up to 300 megacycles. The cathode
for the R2C26A is designed and processed to provide
the extremely high peak plate currents required in
pulse operation. The top cap design for the type
RCR6A is such as to permit operation of the tube
at maxjmum ratings without external voltage break-
down at the higher altitudes.

Electrical

Coated Unipotential Cathode

Heater Voltageeeeceesecceesscacsovenscecncens 6.3 VOlts
Heater Currenbt.ceececevecesencesavecnncanss 1.1 amps.
Plate DissipatioNeececscsvesesncccoanas .10.max, watts
Grid Dissipationescecececececevecseess-Red max, watts
Plate Potential(plate pulsed)... 3500 max. peak volts
Plate Potential(grid pulsed)...... 2500 max. dc volts
Grid BiaSesecsecssessosescccaseaass =700 max. dc volts

Average Characteristics for...Eb:400V;E0:-15V;Eh:6.3V
Plate Currente.eeeccecceneenccnnncans eecees 16 ma.
Amplification Factor..ceveceees seseescercones 16.3
TransconductanCe..eceeeeceeesseees. 250 micromhos

Average Direct Inter-electrode Capacitances

Grid—tO-Plate-........---... ----- se s 000 e 2.8 mmf-

00 Grid—t0-Cathode.cesseeessereseasanensnes. 2.6 mof.
Plate-to-Cathode€ecscnceceen. ceesmsseaans . 1.1 mmf.

w
‘:E> <><> , Frequency for llaximum Rating.....veeves eeeees 300 MC
o
45 Mechanical
Type Of COOlingeseeseescesecscesccasannccans Convection
Base (see diagram)e..eccececeececs. Intermediate shell

Octal 8-pin phenolic

Top CapS.eseeeceseessssSpecial skirted miniature with
insulating bushing

5 13« T-9
Maximum overall dimensionS..............(see outline)
Lengtheeeeeeeecasencesssoncsacnnas. 3=-11/16 inches

Basing Connections
Bottom View

Seated Height.ceeeeeeeeenonnn eesseses 3-1/8 inches
Diameter.eecscsecaccscacecncennnans «..1-5/16 inches
Net Weighteeeoeeeneieeerenennnn ereaneas 1-1/2 ounces

NOTE: The RCR6A is interchangeable with and
replaces the 2CR6

HYTRON CORPORATION, SALEM, MASS. 7-R5-44



from RMA release # 523B, April 21, 1949

2£25

CLASS C R-F BEAM TETRODE,
FREQUENCY MULTIPLIER,
A-F AMPLIFIER & MODULATOR

6 GENERAL CHARACTERISTICS
The 2£25 is an instant-heating 15 watt beam tetrode for use in r—f and a—f
ser\.rice. Its versatility permits its use in all stages — r-f and a-f of an Filament thoriated tungsten
entire transmitter. |In portable and mobile applications, its instant heating Voltage a—c or d—¢ 6.0 £ 5% volts
filament can be turned off during standby periods. Thus a tremendous saving in current e 1.0 ampere
batter{/ dlrain (.oveni that possible with cathode-type tubes) can be gained when Transconductance 2500 pumhos
transmitting time is a small percentage of total time. The 2E25 requires no 6
neutralization of frequencies up to 100 megacycles, and can be used at full Ave amp.factor (61 to Gy) ;
I ¥ " S N Direct infereleclrode capacitances
rat:ngs at that fr('equency. while the 2E25 is primarily a?apted to mobile grid to plate (maximum) J.15 st
equipment, al) ratings are for continuous commercial service (cCS). Input 8.5 ot
Out put 6.0 e
Max imum overall length 8-3/16 inches
Max imum d fameter 1-7/16 inches
8ulb ST-11
cap smil metal
gase 7-pin medium short-shell octal low-loss phenolic
A-F POWER AMPLIFIER AND MODULATOR - CLASS A] Mount ing position - fijlament plane must be vertical

Maximum Ratings, Design-Center Vatues.

FILAMENT PLANE

D—c plate potential 400 max volts
p-c screen grid potential 250 ma x voits
p-c plate input power® 10.5 max watts
p-c screen grid input power 2.5 max watts
Plate dissipation® 10.5 max watts

Typical Uperation « Average Characteristics

A-¢c filament potential ¢ 6.0 6.0 volts
p-c plate potential 300 250 vults
D—c screen grid potential 250 250 volts

(a -25 -22.5 volts
p-¢ control grid potential ¢4 (b [ - goo

(e 600 500 ohms o
Peak a—f control grid potential 25 22,5 Vvolts \ KEY R
Zero signal d-c plate current 34.5 38.5 ma bottom view of socket
Max signal d-c plate current 37 ) ma TERMINAL CONNECTIONS
Zero signal d-c screen grid current 3 3 ma
Max signal d—¢ screen grid current 8.4 9.6 ma Pin  Connection Pin  Connection
Load reslistance 7000 5000 ohms 1 None 5 __ control Grid
Total harmonic distortion 11 7 vpercent 2 — Filament 6 — None
Max sianal plate power output 6 3,75 watts 3 —_ None 7 — Filament

¥ —_ screen Grid 8 — Beam Plates <
Cap — Plate
R. F. POWER AMPLIFIER AND OSCILLATOR
A-F POWER AMPLIFIER AND MODULATOR - CLASS AB, CLASS C TELEGRAPHY AND FREQUENCY MODULATION

Key-down conditions per tube without amplitude modulation
Max imum Ratings, Absolute Values.
Max imum Ratings, Absolute Valuves.

p-c plate potential 450 max volts
p-¢ screen grid potential 250 max volts D— plate potential 450 max volts
Peak positive a—T control grid potential 60 max volts D-c screen grid potential 250 max volts
Max signal d—= plate current 75 max ma D— control grid potential -125 max volts
Max signal plate input power ¢ 33 max watts 0-c plate current 75 wax ma
Max signal screen grid input power ¢ 5 max watts D-¢ control) grid current 3.5 max ma
plate dissipation ¢y i5 max watts Peak positive r-f control grid potential 60 max volts
) 0—c plate input power 33.5 max watts
Typical Operation - Average Characteristics D—c screen grid input power 4 max watts
Unless otherwise specified the values are for two tubes Plate dissipation 15 max watts
a—c Tilament potential ¢ 6.0 volts Typical Operation - Average Characteristjcs
p-c plate potential 450 volts
p—c screen grid potential 250 volts p—< plate potent ial 450 450 volt
p—c control grid potential ¢f (a -30 volts D—c screen grid potential 250 250 vo]ts
Peak a~f control grid to control grid potential 12 volts (a 45 ~70 v ]ts
Zero signal d— plate current 44 ma D-¢ control grid potential (o 15000 23000 onre
Max signal d-¢ plate current 150 ma (c 480 750 ohms
Zero signal d—c screen grid current 10 ma Peak r—f control grid potential 90 120 onms
Max signal d—c screen grid current 40 ma D—c plate current 75 75 veits
Max signal d—c control grid current 3 ma D~ screen grid current 15 15 ma
Effective load resistance (plate to plate) 6000 ohms D-c control grid current 3 ma
Max signal control grid driving power o.u2 watts Control grid driving power (approx.) 27 i m
Max signal plate pewer output 30 watts Plate power output A (approx.) 20' 22.36 ::f::



HYTRON 2E25

PLATE AND SCREEN-GRID AMPLITUDE MODULATED NOTES
R. F. POWER AMPLIFIER-CLASS C TELEPHONY

The plate supply must be switched off before or simultaneously with
the filament in all applications. when the 2E25 is driven by a tube

carrier conditions for use with a max medulation percentage of 100 naving an oxide—coated filament, provision must be made so that the
Wox imum Rt ings, Absolute Values tube (s} is not operated with plate and screen potential applied but
without a bias voltage during the time interval required for the
D—¢ plate potential 400 max volts driver to come up to operating temperature. when the filament is
D~ screen grid potent ial 225 max volts heated from a transtormer with a nominal 6.3-volt output, the fil-
D—c control grid potential -125 max volts ament connections may be made with small wire to introduce the
D~c plate curr?nt 75 max ma necessary drop of 0.3 voits.
b C°““:°1 grid current . . ¥.5 max ma Tube conservation: when the standby period is generally less than
Peak positive r—f control grid potential 60 max volts 15 minutes, additional tube 1ife can be obtained by reducing the
D—< plate 'nPl;t pawer + 24 max watts filament potential to 80% of the nominal operating voltage during
D-¢ screen grid input power + 2.7 max  watls standby. For longer standby periods, the filament should be
Plate dissipation + 10 max watts turned off.
Typical Operation - Average Characteristics * class Ay dissipation rating pased upon tubes having average plate
current. In the case of tubes whose plate current is the maximum
D—¢ plate potential 400 volts acceptable under the Hytron testing specification, dissipation
D— screen grid potential 225 volts will be 15 watts, with somewhat higher power output capability.
. . (a =70 volts ¢ when d— is used on the filament, the bias should be reduced
D—¢ control grid potential # {b 23000 ohms approximately 34 volts, and the grid return made to negative leg
{c 1000 chms of filament.
:f:kp::ec:::_:::“g”d potent fal 1:2 VDI;: 4 obtained from (a) fixed supply (b) control grid resistor (c)
. - cathode resistor, or by combination of methods.
D~¢ screen grid current 8.5 ma .
screen grid dropping resistor 20000 ohms ¢  Averaged over any a-f cycle of sine wave form.
p-c control grid current 3 ma + when modulated 100% with a sine wave, the average power increases
control grid driving power (approx.) 0.33 watts by 501.. With a complex wave form, such as is produced by soeech
Plate power output A (approx.) 15 watts or music, the average power increases approximately 20% to 25%.
< The beam plates should be connected to center tap of filament trans-
formers, if a-c operated, or to negative side of filament, if d-c
operated.

A “plate power output® includes circuit losses and r—f radiation losses,
as wel) as useful power delivered to the load.

350 350 !
HYTRON 2E25 HYTRON 2E25
ScreeNn~GRiD POTENTIAL-250 v D-C ScrEEN-GRID POTENTIAL- 200 ¥ D-C
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300 300
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PREPARED BY COMMERCIAL ENGINEERING DEPT.
HYTRON RADIO & ELECTRONICS CORP.
MAIN OFFICE: SALEM, MASSACHUSETTS February 1, 1949
Bulletin #E-110 issued Mar—15,-19U8 —

Supersedes issue of ;
March 15, 1948
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HYTRON THPE 28254
Clace € R-F Bazm Totrode
Frequency Mualtiplier
A=-F Awplificr & Modulater

t-ﬂ

he 2825, 10 o guicke-beatlag, 15-wvott beoom tetrofe for wie im v-f apd o-f.

The 28234 v o quicke-heotilag, 15-vatt beam tetrede Loy wie in v=f apl a-f Gorvice.
e voraatilivy poralts 1to wse da all gvoges =- r=f oud o-F of an ontire tromsmitter.
in pertabls and mobile oppiication, 1%e quick heating filavont con be twned off during
3sendly nerieds. Touws, o tremendoue saving in battery &rain (mr oot poosible with
cothode~type sules) ean By geined vhen tronmmitiing $ime i6 o omall percentage of total
3nc. Tl 2254 reguires w»o newtrolization of Croguencies uwp te 100 megncyelas; and ean
we veed ¥ full rotinge ot thod frequcney. Uhile the 2E25A is primarily cdapted to mo-
bilie eguipnea’, 0ll rutings a¥ve For contimuous ecoumereinl oexvice (CCS).

from RTMA release #985, June 15, 1951

For further information write Commercial Engineering Department, Hytron Radio & Elecironics Corp.,
Salem, Mass., or ielephone Salem 2260

e

HYTRON RADIO AND EI.ECTRONICS CORPORATION



E-137
Pome 2 of T poses

GEXERAL CHARACTERISTICS

Fllesant
Toltoge o=¢ oxr 4-¢
Curzrent
Tronoconductones
Ave amp Locter {3y to Gp)

Direct intercloctrede copacitancen
Gxid %o plate {menimvwsm)
Input
Cudput

Mamisom overall leasth

Meodlan dinmater

Bulb

Cap

Bawe

Meounting pocition

oxiée
6.0 + 59
0.7

2500
6

0.15

8.6

6.6
b.3/16
1=T/156

May 21, 1951

eoated
volio
QERRITE
uwhos

i

11030

e

inches
ineben
ET=11

spoall @etel

T-pin zodiun short-ghell seinl love-loss phemelic
£4loncnt ploane BUgY be vertieal
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A-F POUER AMPLIFYER AXTD MODULATOR - CLASS Ay

Heotimum Retings, Design-Center Walues

D=C plate potentinl L30 PR, volto
D=C secroen grid potential 250 e, volis
D=C plate input powerd 10.5 BOX.o Ayl
D=C screen grid input powver 2.5 BRX, Lo
Plate diesipation® 10.5 BR5T, vntts

Typical Operation - Average Characteristics

A=C f£ilement potentiald 6.0 6.0 volts
D=C plate potential 300 250 volen
D-C sereen grid potential 250 250 voltn

{a =25 -22.5 volta
D-C control grid potential # ) coo soo

{c 600 500 obmEg
Peak a~f control grid potential 25 22,5 voleo
Zero gigpal d-¢ plote curreant 34,5 38.5 BO
Hax, signal d-c plate current 37 ko B0
Zero sigbel dec screen grid current b
Max, sigoal d-c sereen grid curment 8.4 0.6 70
Load zesistance TC00 5000 oh@s
Total harmoalce digtortion 1 T pereens
Max. sizpal plete pover outpub 6 .75 Vates

AoF POVER ANPLIFIER AFD KODULAZOR - CLASS ABp
Maximuw Retings, Absoluve Valuas

D=C plate potential k50 B velto
D=-C ccrezen grid potential 250 PAX. volto
Peglz positive a-F control zxid potewtial 60 BRI, volto
Max. sigpal d-c plate current A 75 PO, B3
Mo, sigool plete input power A 33 BAR. mtte
Max. signal sercen grid input power ﬁ. 5 BT. R AT s
Plate dissipation A 15 B0, wmtte
Typical Operation - Average Characterdotics
Unleos othexrise specified, the veluon oxe Lox two wubes.
A=C filewont potentisl B 6.0 volto

D=C pleie potential

D=C pecroon grid potential

D=C comtwrol grid poteatial FF {a
Perlz @-f coptrol grid to cortrol g2id potontial
Zore cigenl d-¢ plote cuwzont

bso volen
250
=30
b2
b

Iax. pigoal dec plate currcnt 150 T:0!
10
ko
3
G000
0
Lo

volso
voleo
woleo

Zeoro gignal d-g pexcen grld curront

fan. niganl doe gerecn grid curronRt

[ian., ocigend d-¢ comntezol grid eurzent
Effective leafl mecictanco (platc to plate)
Max, gignal control grid dxiving pover
Heax. siganl plote pOVvRF outpul

b2 wadto
e
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R, P, POYER APLIFIER AID OSCITIATOR
CLABS C TEL:CRAPEY AID FREQUSKCY [ODULATION
Koy=-0cwvm counditiong per tubo vithoud aaplitudn cedwinticn

frsdpam Rotdngn, Aboolute Yoluwso

DG plato potentick 550 Eite velto
D=C cexcon grid potoptind 250 i N veles
D=C contzol grifd potcptiad =125 Bl T, TOLES
D=C ploto curropt 75 ESLE i)
D-C comtrel grid currcnt 5.5 B2, iala)
Peak peoitive »=f comtrol grid potomtinl jER A volto
D=C plote imput pover 33.5 B33, TOEEO
P=C ocrcom @rid input Povor b I E e Tatto
Ploto diooipotien 15 £s.3- wogso
Eypiend Opsrotion - Avornge Chornetorioties
D=C plote potontial k50 ben oo
D= gescon grid potentiod 250 &ry velto
{a =h5 =% voito
D-C comtrel grid potontind {® 15800 23000 el g
(e k8o T (i v
Ponks &= contyol grid potcatinld g0 120 woItD
B=C plota eurrond 75 T8 e
B0 pereen grid curzopt 5 15 via
B={ comtrel grid eurzond 3 3 A
Cemtrol gri€ driving pover (oppEoR.) 27 2,36 wobtw
Plnto pever output & {(cppros.) a0 &% Rt
PLATRE AXD SCFREEN - GRID NRLITUINE FODULATED
R. ¥. POYER APLIVIER - CLASS C TELEPLONY
Corrior conditioms Lo vwos vith o Pax. mefulotien poresptoge of 108,
Rotbingo, Absoluto Valuo
D=C ploto potemtial £00 03, vOLE: .
P=C occxroon grid potaptind 225 13T ol
D=C contrel grid potomtind =125 jam 2 VoL
0=C plote cuspont 5 EAo oY,
D=C control grid curxont b5 £330, o
Pcnk pooitive m=f comtrol grid potomtial &0 o, vorLS
Do plr.co ipput povasrs 2k BT, Va3
D=C ocxoon grid input Bpovard 2.'f BN, e
Pinte dicpipatieons 10 B2, fva) s
ypien) Opoxntion - Averrge Chownetoristiec
D<€ platc potentical 400 volt:.
D=C pexcon grid potenkiod 225 Toitr
{o =FO volbL
D=C comtrel grid poventiold {f (® 23000 el

{e 1000 chi .
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Peokk ¥=£ eoptrel grid potemtiod

D=C plote cuxxaent

D= pexosn grif eurront

Sexeon grié Gxopping xmooister

D=0 coperol griéd curront

Cemtrol grid arivipg povor {(epprox.)
Plate pover output & (oppres.)
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HOTES

The plate oupply rmugt bo switched off beLore o oimvltancously with the £4la-
Ecnt in all applientions. Whoen the Liloesnt 1o heated Lrom & vronsformer withk 2 nosipnld
6.3-v0lt output, the £ilowsnt comvections =0y be mode with cmall wire So intecduce the
neeepeery drop 6f 0.3 wvolto.

Tube conpervation; then the stanlby pericd i gemerclly less tham 15 winubes,
additionnl tube lifo can De obtalned by reduciny ¢the Filament potentisl of 805 of the
noaiosl operating voltage during standby. For longer standdby perieds, the Filemesnt chould
e turned off.

Kl o O e

01eoo Ay dipgipation rotipng baged upon tuban havimg average plote curwent. In the eave
of tukes vhooe plate currvent is the mouimum accaptoble unfer vhe Byiroa testicy gpacifi-
ention, Gigsipation will e 15 watts, with scmzvbat bighor pove? owigui copebdbilitvy.

;&';men d=c ip uceé on the fileusent, the bins should be reduced gppro;dxaiely ;;.’..,-’2 volem,
ard the grid xeturn made to negative leg of filusent,

#Obtained from {e) £ized supply (b) coutrol grid resistor () cotkole resgistor, or by cone
bincticn of matheds.

Havernged over any a=f cycle of sine wove Lorm.

+then medulated 1004 with @ sine wave, vhe overnge pover iperenses by 50%. (7itk o eco-
plan vove form, oueh og in produced by apeesch of mugle, the average pover increases ap=
proximately 209 to 25%.

2Tho bBeom plotes chould be connected to conter 4ap of filsment TronclorRsrs; i¥ §-¢ Oper-
atedl, or to negative side of Xilowent, if G-c oparawed.

o7 Plave pover output® includso eircuit logses oud p-¢ wediation logses, @8 wall as useful
povar dclivered to the load.
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YIRO

RADIO TUBES

TYPE 2W3GT HYTRON BANTAM

GENERAL DESCRIPIION

hpplication: The Hytron 2w3GTis a fllament type half-wave rectifier designed for application where
the total WB" drain is not high.

Physiczl Characteristies: Bulb T-9D

b1 X %—t%'...—.-

12D T892

3
Max,

KEY o

Bottom View
RATINGS AND CHLRACTERISTICS

Filament:
Voltage £.5 Volts #.C.
Current 1.5 Amperes
BALF-WAVE OPERATION
4.C. Plate Voltage (RMS) 350 Volts Max.
D.C. Load Current 55 ¥a. Max.

B-3 -39

HYTRON CORPORATION SALEM, MASS.



RMA Release No. 653
April 30, 1948

TYPE 3Bh*%
Miniature Instant-BHeating Bean Pentode

The Eytron type 3B4 1a ¢ filamemtary-type redio-frequency beam-power amplifier for
uge in very-high-frequemcy portable-mobile equipment as a Class C oscillator, fre-
quency multiplier, and r-f amplifier in those applications where it 1s desired to
eliminate filament drain during standby periods. It utilizes a 1.25/2.5 volt fila-
ment which 1e essentially instantansous in heating. The 3Bl may be used at full
ratings to 100 megacycles.

GENERAL CHARACTERISTICS

Filament * oxide coated
Potential a-¢ or d-o 1.25 or 2.5% 159 volte
Current 330 or 165 milliamperes

Transconductance for Ib=1SmA 1700 umhos

Anplification factor
G1 to G2 4.1

Direct interelectrode capacitances
(without external shield)

Grid to plate (maximm) 0.16 uuf
Input 4.6 uuf
Output 7.6 wuf
Maximum coverall lemgth 2-1/8 inches
Effective buld length (hold-down height) 14+3/32 inches
Maximum diameter inches
Buld
Basge

miniature button 7-pinm

Mounting position any

TERMINAL CONNECTIONS
Pin 1. Screen grid

Pin 2. Filament center tap, beam
plates and internal shield-

In v-h-f circuits
it may be deairabdle
to by-pass the fila-

. mnemt center taps or
o Control grid

Pin 3 ground them to a
Pin k. Filament commcn point to pro-
Pin 5. Filament vide lowest effect-
Pin 6. Same as pin 2 ive cathode induct-
Pin 7. Plate ance.

##HD30



RiiA Release No. 653
April 30, 1948

R.F. POMER AMPLIFIER AND OSCILIATOR
CLASS C TELRGRAPHY AND FREQUENCY MODULATICH

Koy down conditions per tube without amplitude modulation
Maximum Ratings, Absclute Values

D-¢ plate potential 150 max volts
D-~c Bcreen grid potentilal 135 max volts
D-o control grid potential -5 mAx volts
Control grid reeistor 100,000 max ohms
D-c plate curremt 25 max ma
D-¢ control grid curremt 1.5 mx ma
D-¢c plate input power 3.75 max wvatts
D~c soreen grid input power 1.1 max vatts
Plate dissipation 3 mAx watte
Typical Operation and Averege Charecteristics, Class C Osoillation and Amplifier 100 mec.
Fllament potential 2.5 2.5 volts
D=g plate potential 90 150 volts
D-o screen grid potentisl 90 135 volts
(a -18 -38 volte
D-c oontrol grid potential#(d 45,000 70,000 ohms
Peak r-f catrol grid potential 35 63 volte
D-¢c plate current 15 25 ma
D-c screen grid current 4.8 6.2 ma
D-o control grid current 0.4 0.55 oa
Total grid driving power(approx.) 0.03 0.07 vatts
Useful power output (approx.) 0.b5 1.25 vatts

% When the filament sectioms are series connected, the low section of the filament
ahould be shunted by & reslstor to by-pass the cathode current of the upper aec-
ticn of the filament {equal to on half of the sum of plate and screen currents).

Note: When the 3B4 18 cperated from usual dry cells (carbon-zinc) a filament
dropping resietor is necessary to prevent over voltage when new batteries are
used.

# Ovtained from {a) fixed supply, (b) cantrol grid resistor, (c) cathode resistor, o
by combination of methods.



from RMA release #190, June 6, 1939

“ZIR0W CORPORATICH TERTATIVE SPRCLHICATIONS
JENERAL DESCRIYPRION
APPLICATION -
Hytron "Bantam” tyoe 3CEGT 1s e Filament tyve power amrle
Tisy pentode designed for service in the OQEQLE 3““50 oXil
receivers of ths portable type. The tube isg desligned wlth
the full filament connacted betwean pins #2 and #7 A tap
ia provided and brought out to pin #8.
The Hytron “"Bentam” 30567 is ldenbticel in meny respscis
with Type LCSGD with the exception, the two strand fila-
ment is serles connected to facilltate the uaze of a 50 ns.
seriecs Iilament siring.
The Hytron "Bentam” 3C5GT is & glass tube ecuipved with a
smell octal base and metel shell ring.
744 ,
PHYSICAL (HARACTERISTICS: BRBULB T-9D Basing &= 360 1oL
RATINGS AND CHARACTERISTICS
Serles Counectlon Parailel Connsction
i lemeny 2.8 1.2 volbs
Fidament Current 0.050C 0.1C amp.
Hote: Fi nta in series belbween pins #2 and #7.
Filsmente in parellel between pin #2 and pin #8, witn
pins #2 ond #7 tied together., When filamenits &re used
in series comnection, approximately 1.4 volts lese
bias is required a&s the increased Iilament voltage adds
to the effectlve control grid biag.
SERIES PILANENT CPERATION
Plats Volteage 90 90 Q0 volts
Screen Voltvage 90 90 00 voits
Grid Bias =% .5 -8.0# ~9.0 voits
Plete Current 8.5 7.8 5.0 ms,
Seregen Current 1.8 1.8 1.4 ma.
Load Reslgtance 8000 80C0 10000 chms
Power Output 240 250 260 mnm.w.
Mutual Conductance 1600 1550 1450 umhos

PARALLEL FILAM

ENT OPE

Plate Voltags
Screen Voltage
Grid Riag

Mutual Conductance
Plate Current
Scresn Current
Load Resistance
Power Cutput

~f~‘.~.

Recoemnended operation,

volts
volts
volts
vnmhos
ma .
ma .
chrs
TV o



BADIO MANUFACTURERS ASSOGIATION

SUITE 701-4 AMERICAN BUILDING
iI317 F STREET, N.W.
WASHINGTON, D. C.

Release No. 532

RMA TYPE
R e BUREAU 2C30 October 25, 1946
New York, N. Y.
Sponsor: Hytron Corp.
HI MU TRIODE
Plhiysical Specifications
Cathode Thoriated Tungsten
Bage Mediwm 4-pin bayonet, low-loss phenolic
Bulb ST-16
Meximum overall length 5-3/4"
Cap Small
Meximm diameter 2-1/16"
Basing comnections:
Pin 1 - filement Pin 3 - control grid
2 - control grid 4 - f£ilament
Cap - Plate
Maximum Retings - Absolute Maximum Values
Filement potential 5.6 + 5% volts
Filament current 2.5 amperes
Plate potentilal 850 volts dec
Negative grid bias -100 volts dc
Plate current 75 ma dc
Control grid current 30 ma de
Plate digsipation 25 watts

Average Characteristics

Filement potential 5.6 volts ac
Plate potential 600 volts
Control grid potential 15 volts
Plate current L3 ma de
Amplification factor 85

Positive grid current T ma dc
Capacitance-grid to plate 5.8 unf
Capacitance-grid to filament 5k unf
Capacitance-plate to filament 1.3 unf
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N Som s em s gatod Lwsolly
Ao Hytren Type 3Dl
i b Te Il
AN May 25,1945 (pevetopment mypo £21)

The type 3D21 tube has teen doveloped primarily as @ highevacuum blocking cssiilater
end & pulge modnletor, Iatisfecitory pulwe cperation is mgesured oy mexny teaziy including the
f0llowing perforned on every ZD21 tube: pulse grid, screen, and plets characteristics,
high voltage pulse operation and hizh voltsge plate current cut-of?, The type 2021 1s of
guch a construetion es to utilize hipghepreduction recsiving-tube menufacturing techniquss,
thereby relieving producticn end msterial shortagss existent with hard glass transmitting
tubss. The 3021 is small in diameter end 1light in wasight and it uges 2 regular octal gosket.

The D21 ig rscommendsd ee 8 modulator for sither one or two type 2026Acpcilimtors or
other applications requiring as high ag 20kw powsr in the pulse. The 3D21 ig alesv suitebls
for use as & deflection amplifiera

TERTATIVE DATA

Avarage Static Charscteristics
Hguter potential 53 or 2.6 veltg AC or IC
Heator Cuwrrent 1,7C op 045 amperes
Grid Bies =30 vnits DG
Sereen Potsntial 300 wolts NC
Flate rotential 400 valts OC
Screen Curreat 2.5 ma DE avorexs
Plate Curvent 30 m3 UC approx.
Transesnductense SE00 mierohos

Yavommgndei Polse Opsreilsa doadibiong and ¥

At B s

ta
FELI SR

NS

Heatay Oufi or XHE& wolty {a300) WYols 1
Baxdmum exipation J5 watbs -

Foamia ioresn Digeipeilon Z ymthig

¥azximaer Srid Heeldion R

Yeximw Plate & PO kA

Muwimms Psni Fiats Fotonnis]
Hazdnwm Seresn Supnl

Maximun Wspabtive Orl
Faximur Pogitive Peak
Brxdmom Yedlar (eithod Fib
Nexiwmum Pulse Lenzth 10 wisrossconds Note 4

i

o

TEEE S

For further information write Commercial Engineering Depariment, Hytron Radio & Electronics Corp.,
Salem, Mass., or telephone Salem 2260

HYTRON RADIO AND ELECTRONICS CORPORATION
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COXFPIDHTEIAL Tsaweds Se1=i
Hrirvon Type 3023
{ Develomment Tyne D23}
For 2500 vols oporetion
2 2 800 volte, RL S LS50 ohwa, Es B -150C wolts
Erig { peak sbove grownd) = 150 o 200 veolis Fo 8 2w appross
For 2500 voll opsration
Eo&‘ 800 volte, RL 2 35 ohns, Hel ® =100 voits
Egilg (pesk sbove gr@ma&) Z 150 %o 200 volse Po = Jldw approx.

For 150D voll operation

Es2 § 800 ?01\:39 BL
Eeig { peak above grownd) B

g 160 ohmsg Ecl 8 =150 velis

150 to 200 volts Po 3 Tiwr approXe

Fhysical Characteristics

Base uapm low loge medim ghell oolal
Bwralops 8§91}
Tep Cuyp 13"{. rteod ministurs

4__1%/10 fych
Lke1/8 imck aporoz.

1=33 16 i:zc'n

Yoz, Helsht
Sented Feight
¥ozx, Dizneter

¥Yoizht 1=-3/I; ewmce apurex.
Baging Comentiong

Pin #1 cater centor tap

Pin #2 Heatar

Pin 4 R

Pim Soresn grid

Pin {5 i

Pin 5 Corkrol grid

Pin #7 Heoeter

Fin ¢ Cathodo and bose plates

Tep cap Flats

Cethode must be prsheated for miniwum of 30 ssconds befere applying srid pulsso

With a screen pobeniial not exceeding 400 welits DC and when mo iugtomtenscus plets
voltape due %o tranglent iy present {eswantially rogistive plats Ioad), 2 maximum
plate potentisl of L500 volts DU moy be used,

Series rezigtance muet be ingerted in the power
swrrent o lasa thua 0.5 smpere.

supply to limit the DC short circuit

Total pulsze length in eny 20 microsecond psriod not to esessd 32 microsscondsge



HYTRON CERAKIC-BASE TUPES

teristics for
"GTX n

The attached charac
aprlicable to ceramic-bhace

These ceramic-based "Bantams® for
designated by the suffix letter "X"

<3

after

The tubes have the same physicel dimensions
series and identica
the low-loss base,

characteristics,

the Hytron "X" "Bgn

nrtlnularly at the hig

55§P~

the coremic-bass "Bantams"

stse

Furthermore,
subjected to rigid te

These tuboes arc supnlicd with motal shields

he ”vtron "aT" "Bantams"
"“antam tubes,

g
1 static charactoristics,.
t

ere

nigh~ frequﬂncy circuits are
delnll .

as the Hybtron "GT"
qowonv, bocause of

have imr dynamic

frequbn01bu. '

spcclally sclected and

that contact the metal

tase ring or shell, This ring is connscted to tho #1 or ground
pine Thereforc, thc Hytron coramicaebasc "Bantams" are interchange-
abla with metal tubas,
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TYPE 6A8GT HYTRON BANTAM

GENERAL DESCRIPTION
Application: The Hytron 648GTis a cathode type pentagricé converter designed for use as a com~
bined oscillator and mixer tube in superheterodyne circults. The tube construction is such that
independent control of these functions is available.
The 6A8GTLs a glass tube equipped with a small octel base and may be used interchangeably with the
6A8G glass tube,
Physical Characteristics: Bulb 7T. 8C
=1 He'mi™] =t % o]
030
/ \ 388° ¥
S
35
MaAx,
19D T9C
I
oy,
u;o .nf’
se ¢ WU 0 il A
.Ila'
Bottom View
RATING AND CHARACTERISTICS
Heater:
Voltsge 6.3 Volts AC or DC
Current 0.3 Ampere
Note: Voltage between heater and cathode should be kept
at a minimum i1f direct connection is not possible.
HAXIMUM RATINGS
Plate Voltage 250 Volts
Screen Voltage (Grids No. 3 and No. 5) 100 Volts
Anode Grid Voltzge (Grid No. 2) 200 Volts
*Anode Grid Voltage Supply 250 Volts
Control Grid Voltege (Grid No. 4) -3 Volts Min.
Total Cathode Current 14 Milllamperes
*A 20,000 ohm voltage dropping reslstor must be used for supply voltages
above 200 volts.
CON' OPFRATIO
Plate Voltsge 100 250 Volts
Screen Voltage 50 100 Volts
Anode Grid Voltage 100 250%* Volts
Control Grid Voltage -1.5 -3 Volts Min.
Plete Current 1.2 3.3 Milliamperes
Screen Current 1.5 3.2 Milliamperes
Anode Grid Current 1.6 4.0 Milliamperes
Oscillator Grid Current (Grid No. 1) 0.25 0.5 Milliampere
Oscillator Grid Resistor 50,000 50,000 Ohms
Conversion Conductance 350 500 Micromhos
Control Grid Voltage
Conversion Conductence = 2 Micromhos ~-20 ~-45 Volts Approx.
*Anode Grid Supply Voltage - requires £0,000 ohm voltage dropping resistor.
Direct Interelectrode Capacitances:
°Grid No. 4 to Plate .20 pie.
°Grid No. 4 to Grid No. 2 .19 upt.
°Grid No. 4 to Crid No. 1 .13 puf.
Grid No. 1 to Grid No. 2 1.0 [TITS N
Grid No. 4 tc all other electrodes ER F Input) 7.5 puf.
Grid No. 2 to zll other electrodes (Osc. Output) 5.0 puf.
Plate to all other electrodes {Mixer Output) 7.5 ppf.
Grid No. 1 to all other electrodes (Osc. Input) 6.2 ppuf.
°With shield can.
Note: For characteristic curves refer to the type 6A8G B-2 3-39

HYTRON CORPORATION SALEM, MASS.



6J3GT

TYPE 6J5GT HYTRON BANTAM

GENERAL DESCRIPTION

Application: The Hytron 6J5GTis a cathode type general purpose amplifier trlode designed for
use in resistance coupled amplifiers or in super-heterodyne circuits as an oscillator. The high
mutual conductance and low output capacitance make the tube especially suited for high frequency
oscillator service. The 6J5GT1is a glass tube equipped with a small octal base. In general,
the application and operation of this tube parallels that of the 6C5G.

Physical Characteristies: Bulb T-9D

Pt A i % 1

! i

He

MAX,

o

19D 79C

I

o1y

To _ e
ST T T
s g UPUU % Ut A

128

RATING AND CHARACTERISTICS

Heater:
Voltage 8.3 Volts AC or DC
Current 0.3 Ampere

Note: Voltuge between heater and cathide should be kept at a
minimum {f direct connection 1s not possible.

Operating Conditions: (Class A Amplifier)

Plate Voltage 250 Volts Max.

Grid Voltage -8 Volts

Plate Current 9.0 Nilliamperes
Plate Resistance 7700 Ohms Approx.
Mutual Conductance 2600 ¥icromhos Approx.
Amplification Factor 20

Direct Interelectrode Capacltances:

Grid to Plate 2.7 wuf.
Input 3.8 puf.
Output 3.0 uptf.

B-2 3-39

HYTRON CORPORATION SALEM, MASS.



TYPE 6J7GT HYTRON BANTAM

6J7GT

GENFRAL DESCRIPTION

Application: The Hytron 68J7-GTis a cathode type pentode designed primarily for service as a blased

detector and in such use 1s capable of comparatively high gain. It may also be employed as a high

g:in n:pliflor of radio or audio frequency signals. An internal shield is connected to the No. 1
se pin.

The Hytron 6J7GT 1s a glass tube equipped with a small octal base and may be used interchangeably with
the Hytron 6J7G glass tube,

Physical Characteristics: Bulb T-9C

- e 16
i e
K \ 385" ¥
T
P 3 Yie
MAx,
T9-D T9C
H ¥
O'lﬂ:.‘ T
INNER B i—.—
SHIELD K i L [ 0 il o1,
KEY .;ls'
Bottom View

BATING AND CHARACTERTISTICS

Heater:
Voltage 6.3 Volts AC or LC
Current 0.3 hAmpere
Note: Voltage between heater and cathode should be
kept at a minimum if direct connection is not possible.
AMPLIFIFR OPERATION (CLASS &)
Plate Voltage 100 250 Max. Volts
Screen Voltage 100 #%1,00 Volts
#4%Grid Voltage -3 -3 Volts
Suppressor Connected to cathode at socket.
Plate Current 2.0 2.0 Killiamperes
Screen Current 0.5 0.5 Milliamperes
Plate Resistance 1.0 1.5 Min, Megohm
Amplification Factor 1185 1500 Min.
Mutual Conductance 1185 1£25 kiicromhos
#Grid Voltage -7 ~7 Approx.Volts

#* Voltage for Cathode Current Cut-Off.
#* Screen Voltage = 125 Max. Volts.
#+# Grid Circuit Resistince must not exceed 1.0 Megohm.

BIASED DETECTOR OP, ON

#Plate Supply Voltage 250 250 250 250 Volts
Screen Voltage s0 33 100 100 Volts
Grid Voltage ~2 -1.7 -3.9 -4.3 Volts
Cathode Resistor 3000 8000 4000 10,000 Chms
Suppressor Connected to Cathode at Socket.
Cathode Current (Zero Signal) 0.65 0.21 0.97 0.43 Milliamperes
Plate Resistor 0.25 0.50 0.25 0.50 Megohm
Blocking Condenser 0.03 0.03 0.03 0.03 pf.
Grid Resistor of Following Tube 0.25 0.25 0.25 0.25 Megohm
##RMS RF Signal 1.18 1.21 1.38 1.37 Volts

# Effective plate voltage will be this value minus the voltage drop
in the plate resistor.

*% 204 Modulation. Output voltzge for each set of conditions 17 peak
audioc volts at grid of following tube.

Direct Interelectrode Capacitances:

°Grid No. 1 to Plate

0.005 puf. Max.
Grid No. 1 to all other electrodes 4.3 puf.
Plate to all other electrodes 9.0 ups.
®With shield can.
Note: For characteristic curves refer to the type 6J7G B-2 3-39

HYTRON CORPORATION SALEM, MASS.
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TYPE 6K7GT

HYTRON BANTAM

6K"7GT

Application:
amplifier service in radio or intermediate frequency circuits.
tube 1in superheterodyne circuits.

The Hytron 6K7-GTis a cathode type super-control pentode primarily designed for
It may also be used as a mixer
An internal shield is connected to cathode within the tube.

The Hytron 6K7GT is a glass tube equipped with a small octal base and may be used interchangeably

with the Hytron 6K7G glass tube,

Bulb T-9C

Physical Characteristics:

1 Ao i

| .
1%

/ AX ses° ¥
S
19D To-C
61;'1:- .
,‘ 1 ¥
- il < VT pas
% 4 Ul bU_ Y GUYU___ Ty
KEY L.
Bottom View
Heater:
Voltage 6.3 Volts AC or DC
Current 0.3 Ampere

Note: Voltage between heater and catnode should
be kept at a minimum if direct connection is not

possible.
FIER O CLAS

Plate Voltege 80 180 250
Screen Voltage 30 75 100
Grid Voltage -3 -3 -3
Suppressor Connected to
Plate Current 5.4 4.0 7.0
Screen Current 1.3 1.0 1.7
Plate Resistance 0.315 1.0 0.8
Amplification Factor 400 1100 1160
Mutual Conductance 1278 1100 1450
*Grid Voltage -38.5 -32.5 -42.5

* Mutual Conductance = 2 Micromhos.

P ON (V.

Plate Voltage
Screen Voltage
Grid Voltage
Suppressor Connec

Values shown are optimum.

Direct Interelectrode Capacitunces:

°Grid No. 1 to Plate
Grid No. 1 to all other electrodes
Plate to all other electrodes

OWith shield can.

Note: For characteristic curves refer to the type 6K7G

250 Max. Volts
125 Max. Volts
-3 Min. Volts
Cathode at Socket
10.5 Milliamperes
2.6 Milliamperes
0.6 Megohm
990
1650 Micromhos
~52.5 Volts
250 Max. Volts
100 Volts
-10 Approx. Volts
ted to Cathode at Socket.

Grid voltage is minimum for 7 volts peak oscillator voltage.

0.005  puf. Max.
4.1 [N
9.3 Huf.

B-2 3-39

HYTRON CORPORATION

SALEM, MASS.



6K8aG7T

TYPE 6K8GT HYTRON BANTAM

GENERAL DESCRIPTION

Application: The Hytron 6KSGT is a cathode type triode-hexode converter tube deaigned
for the purposs of eliminating the faults found in pentagrid type convertsr tubes, The
Hytron 6XB8GT, unique geometric and electrical deaign, either totally overcomes
or greatly reduces in severity:

1, Interlock botween oscillator and signal circults,
2. Load transconductance in ths oacillator section.
3. (i:gg; in trensconductance of the oascillator section with signal
ias,
4. Loading of the RF input circult under ordinary operating condi-
tions dus to treansit time effect,
5. Loading of the input circuit due to apece charge soupling.

In addition to the above ad tages, further enha of performance 1s possible dus to
the following improvements over typical pentagrid converter tubes:

1, Lower interelsctrods capacities in all important circuits,

2., Leas feed-back required for satisfactory oscillator operetion,

3. Higher output impedance,

4. Oscillator plate voltags may be the same as the screen voltage,

5., In 100 volt opemation, the acreen may be operated at the same volt~
age as the plate

6, A nogligiblo mmmt of woltage at oscillator frequency appears on
the signal grid,

The Hytron 6KBGT is a glass tube equipped with a small ootal base and may be used intere
changeably with the Eytron 6KS8G glass tube.

Physical Characteristica: Bulb T-9C 1 Ko et 3%
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RATING AND CEARACTERISTICS

Heator: Coated Unipotentlial Cethode
Voltage 6,3 a=c or d-0 volts
Current 0.3 amp,
Direot Interelectrods Capacitances: (Approx,)#
Hexode Grid No, 3 to Hexode Plate 0,03 wut
Hexode Grid No, 3 to Triode Plate 0,01 waf
Hexods Grid No. & to Triods Grid & Hexode Grid No. 1 Ol waf
Triode Grid & Hexode Grid No., 1 to Triode Plate 1.1 wut
Triods Grid % Hexode Grid No, 1 to Hexode Plate 0,056 waf
Hexode Grid No., 3 to All Other Elsctrodes -~ RF Input 6.8 waf
Trlode Flate to All Other Electrodes (except Triode Grid
and Hoxods Grid No, 1) = Oso, Output So2 waf
Trlods Orid & Hexode Orid No, 1 to All Other Electrodes
(except Triode Plate) = Osc, Input 6,0 uuf
Hexods Plate to All Other Electrodss = Nixer Output 3.5 waf
Maximoas Overall Length 3-5/18"
Maxinmm Diameter 1-5/16"
Bulb Glass T=9
Cap Miniature
Base Bantam Octal BePin
Mounting position Vortical, base down
Pin 1 = 3Shell Pin 6 = Triods Plate
Pin 2 - Heater Pin 7 - Heater
Pin 3 = Hexode Plate Pin 8 « Cathode
Pin 4 = Hexode Grid #2 & #¢ Cap ~ Hexode Orid #3
Pin 5 ~ Hexode Grid #1 & Triode Orid
CONVERTER SERVICE
Hexode Plate Voltage 250 max. volts
Hexode Screen (Orids #2 & #3) Voltage 100 mex, volts
Hoxode Controledrid (Grid #3) Voltage =3 min, volts
Triode Plate Voltage 20C max, volts
Total Cathods Current 18 max, ne.
Typlcal Operation:
Heater Voltage® 6.3 643 volts
Hexods Plate Voltage 100 250 volts
Hexode Screen Voltage 100 100 volta
Hexode Control-Grid Voltage -3 -3 volts
Triods Plate Voltage 100 100 volts
Triods Grid Resistor 50000 50000 ohms
Hexods Plate Resistance 004 0,6 approx, megohm
Conversion Transconductance 325 350 wihos
Hexode Control=Grld Blas for
Conver, Trenscond, = 2 wumhos 30 =30 approx, volts
Hexode Plate Current 2,3 2,5 na.
Hexode Soreen Current 62 €40 ma,
Triods Plate Current 3.8 38 ma,.
Triode Grid & Hexode Grid #1
Current 0,15 0,15 ma.

Note: The Transconductance of the oscillator portion (not oscillating) of the 6KSGT is
a; proximatel{naooo twnhos when the triods plate voltage 1s 100 volts, and the trie
s grid voltage is O volts,

# With shell connected to cathods
o In ciroults where the cathods 1s not directly connected to the heater, the potential
difference between heater and cathode should be kept as low as possible,

Wote: For characteristic curves refer to type 6ESG. B=3 938
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BTPRON CORPORATPTION TLHTATIVE SPECIFICATICHS BANTAM TYPE BACSGT

GENERAL DLSCHIPTICH

~ APPLICATICN:

The Eytron Bantam BACSGT 1s a cathode typs power amplifier

twin triode, intermslly conrected 1In such manner that dynamic
coupling is sccomplished beiween the input triode end the out-
put triode., Because of its many unique design features; the
BACEGT affords high plate effliciency at low relative distortion
and 1s essentially free of many of the defscis generally at-
tending the use of pentedes in similaer applications. The dynamle
coupled feature facllitetes ease of application beceuse of the
8implicity of circult components and the tube's small dimen-
sions.

The Hytron Bantam SAC60GT is a glass tube equipped with a seven
pin intermediaste bakelilte octal base.

PHYSICAL CHARACTERISTICS: Bulb T-9D

Base Pin Connechtlons

Pin 1 « Wo connection
Pin 2 -~ Heater
Pin 3 - Output Plate
Pin 4 - Input Plate
Pin 5 - Input Grid

<:> Pin 7 -~ Heater
Pin 8 ~ Qutput Cathode

RATINGS AND CHARACTERISTICS

Heater Voltage (AC or DGC) 6.3 volts

Heater CQurrent 1.} amps.

Maximum Overzll Length 3-5/16%

Maximum Seated H-ight 2-3/4%

Meximum Diameter 1-5/16"

Bagze 7-pin intermediste bakellte octal
Basing 7W~0~0

STATIC CHARACTERISTICS

Input Pisgte 180 volts max.
Qutput Plate 180 volts max.
Grid Bias O volts
Input Plate Current 7.0 ma.

Qutput Plate Current 485.0 ma.

Plate Resistance 18000 onms
Mutual Conductance 3000 umhos
Amplification Factor 54

()

from EIA registration # 242, April 30, 1940
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TYPICAL OPERATING CONDITIONS

{Single 'Pube)

Oubtput Plate Supply Voltage 180
Input Plate Supply Voltags 180
Output Plate Dissipation 10
External Grid Blas# 0
Input Flate Current (zero signsl) 7.0
Input Plate Current (rated signal) 13.0
Dutput Plate Current (zero signal) 45.0
Qutput Plate Current (rated slignal; 47,0
Load Resistance 3500

Input Signal (for rated P.0.) 18
Power Outpubstst 3.6

TYPE

volts
volts
watts max.
voltgst

ma .,

ma .,

ma .

ma

ohms

volts (BMS}
watta

Total Harmonile Distortion 9%

(Two Tubes Push~Pull)}

Output Plate Supply Voltage 180 volts
Input Plate Supply Voltags 180 volts
External Grid Biss# 0 voltss
Output Plate Current (zero signal) 90 ma.
Output Plate Current (rated signalj 102 ma.
Tnput Plate Current (zero signal) 14 ma.
Tuput Flate Current (rated signal) 25 me.
Load Resistance {(Plate to Plate) 5000 ohms
Power Output 2 watts
Total Earmonic Digtortion 10%

Input Signal (for rated P.0.) grid to grid 48

volts (RMS)

The Input impedance of the
The bilas

DC series resistance in grid return should not exceed .5 megohm

The Hytron Corporsation assumes nc¢ liability for the use
of the dynamic coupled circuit or applications of tubes

designed for use in same.

GACEGT

The bilas voltage for the input triode 1s developed through internal
commection and results from the voltage drop occaslioned betwsen the
grid of the output triode and ground.
output triode grid is essentially the controlling factor.
voltage of the ocutput triods is of such nature that the grid of the
output tricde operates in the positive regicn.

A power output of 4.3 watts may be obtalned if the signal flow to the
input triode is Increased to the point of grld current flow.
tion is approximately 1i6% under these zonditlons.

Distor-



from RMA release #134,
April 11, 1938

TYPE 6F5GT HYTRON BANTAM

Application: ‘The Hytron 6FSGT 13 s cathode type high-mu triode designed primerily for
service in high gain resistance coupled circuits.

The Hytron 6FS5GT 13 a glasa tube equi with a small octal base and may be used inter-
changeably with the Hytron 6F50 glass tube whers conditions permit larger site.

Physical Characteristics: Buldb T-9C

mi e -1 %

/\:;L?J;L

19D T9C

il %
NG N
Heater:
Voltage 8.3 Volts AC or DC
Current 0.3 Ampere

Note: Voltage between heater and cathode should be
kept at a minimum i1f direct connection is not

possible.
ON (CL A COUPLED
#Plate Supply Voltage 250 £50 Volts
Grid Voltage -1.8 -1.3 Volts
Plate Current 0.2 to 0.4 0.2 to 0.4 lillismperes
Plate Resistor 0.85 to 1.0 0.25 to 1.0 Megolm

Grid Resistor of Following Tudbe 0.2% 0.5 Megohm
Output Voltage(5$ £nd Harmonic) 11 to 20 14.5 to £5.5 RMB Volts
Voltage Amplification 52 to 58 51 to 60

sEffective plate voltage will be this value minmus the voltage
drop in the plate resistor. Yoltage at plate should not
exceed 250 volts.

Plate Voltage 250 Volts Max.
Grid Voltage -2 Volts
Plate Current 0.9 Milliampere
Plate Resistance 68,000 Otms
Amplification Factor 100

Mutual Conductance 1,500 Micromhos

Direct Interelectrode Capacitancess

Grid Fo. 1 to Plate 2.0 put
Grid No. 1 to cathode 6.0 pnf
Plste to cathode 12.0 ppt
¥ote:s For characteristic curves refer to the type 8FOG. af 338

HYTRON CORPORATION SALEM, MASS.



JETEC DATA

, JOINT ELECTRON TUBE ENGINEERING COUNCIL

MECHANICAL DATA

Coated unipotential cathode

Outline drawing, . . « .
Bueoooooo'ooooo

T

COMMITTEE ON RECEIVING TUBES June 17, 1952
JETEC TYPE 6FSGT
TRIODE
009-170'9-“7 Bulb..............'r'9
e o o o o o M"el or B7‘7 intemdiate Shell Oct&l
or B7-8l4 or B7-59 short intermediate shell octal

Top cap, o ¢ ¢ ¢ o o o &
Maximum diameter ., . . .
Maximum overall lemgth ,
Maximum seated height, .
Pin connections, . . . .
" #Pin 1 - No comnection

Pin 2 - Heater

Pin 3 - No conmnection

Pin & - Plate

#Pin #1 omitted on Base

Mounting position, . . ., .

ELECTRICAL DATA

Ratings
Heater voltage (ac or dc).

Nos

L L] L] . L L] L] * L] L] L] L )

Pin 5 -~ No connection

Pin 7 - Heater
Pin 8 -~ Cathode:
Top Cap- Grid

° B6-81 and B6"8h

Mum‘mhe&ter-cathonVOIugeo ® & o o o o o 6 o ¢ 0 ° 06 o+ o

Maximm plate voltage, . .

Typical Operating Conditions

and Characteristice, Class Al Amplifier

Heater v°1t58° e o o o o o
Heater current , , . . . .
Plate voltage, , . . . . .
Grid voltage . . , . . . &
Plate resistence (approx.)
Transconductance , ., . . .
Plate current. ., . . . . .
Amplification factor , . .

L]
L
[ ]
L]
L]
L)
L 4
L ]

6.3

300

100
-1,0

85,000

1150

0.4

100

. o -0 L] L . [ ] .
® o o ¢ o o o
[ L] L] L L] L L] L]
L [ ] [ I [ * L ] L[]
® o o o o ® o o
o o .' ® o e o o
® o o o o o o o
e & @& o o o o o
® o e o6 o o o o
e e ¢ o & o o o
e & & o ® 8 o o
* [ ] [ ] * [ ] L ] [J L ]

- Refer to “Interpretation of Receiving Tube Ratings"

L L * L] ° L] L L) * L] L] L * L] L] L4 L] L 4 L ]

Cl-2 skirted miniature

. o 1'9/ 32“
e o o o 3-5/ 16“
e o o 2-3/ "'"
« « Basing 5M
e e o ® o o w
6.3 volts
90 volts
300 volts
6.3 volts
300 ‘ma
250 volts
-2.,0 volts
66,000 chms
1500 umhos
0.9 ma
‘100
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§ HYTRON BANTAM

TYPE 6K5GT

GENERAL DESCRJIPTIOR

Application: The Hytron 6K50Tis a cathode type high mu triode designed for use in high gain
resistance coupled cir:uits. This tube has a lower amplification factor than previous similarly
designed triodes thus enabling the use of a large aignal input both under £50 volt and 100 volt
operating conditions. The value of grid bias can be less critical than with a tube having a
higner applification factor. The 6K5GTis a glass tube equipped with a small octal base and has
characteristics similar to the triode section of the Hytron 6Q7GT,

Physical Characteristics: Buld T-9C

b e r--x:.;—
N.C. N.C. \ e
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19D T9C
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RATING AND CHARACTERISTICS

Heater:
Yoltege 6.3 Vnlts AC or DC
Curreat 0.3 hmpere

Note: Voltage between heater and cathode should be kept
at a minimum 1f direct connection is not possible.

Operating Conditions: (Class A Amplifier)

Plste Voltage 100 250 Max. Volts

Grid Voltage® -1.5 -3 Volts

Plate Current* 0.35 1.1 Milliemperes
Plate Resistance 78,000 50,000 Ohms  Approx.
Mutual Conductznce 900 1,400 Micromhos Approx.

Anplification Factor 70 70

#These are rating values only and not operating points with coupling resistors.

Direct Interelectrode Capacitances:

Crid to Plate 2.0 uuf.
Input 2.4 upf.
Qutput 3.8 ppf.

from RMA release #134, April 11, 1938

B-{ 3-398

—— A, S o $t &



TYPE 6K6GT HYTRON BANTAM

GENERAL DESCRJIPTION

Application: The Hytron 6K6GTis a cathode type power amplifier pentode which may be employed either
singly or in push-pull arrangements. The 8K6GTis a glass tube equipped with a small octal base and
has ratings and charscteristics identical to those of the type 41.

Physical Characteristics: Bulb T-9D
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RATING AND CHARACTERISTICS

Heater:
Voltage 6.3 Volts
Current 0.4  Ampere

NHote: Voltage batween heater and cathode should be
kept at a minimum 1f direct connection is not possible.

OP, G 3] CH C S

Plate Voltage 125 167.5 180 250°° Volts
##Grid Voltage -10 -12.5 ~13.5 -18.0% Volts

Screen Voltage 125 167.5 180 250°° Volts

Plate Current 11 17 18.5 32 Milliamperes

Screen Current 2 3 3 5.5 Milliamperes

Plate Resistance (Approx.) 100,000 85,000 81,000 68,000 Ohms

Mutual Conductance 1525 1800 1850 2200 Micromhos

Amplification Factor (APProx.) 150 150 150 150

Load Resistance 11,000 9,500 9,000 7,600 Ohms

Power Outputo 0.65 1.25 1.5 3.4 Watts

©Total harmonic distortion of 10%. 00 Maximum

* A dblas of -16.5 volts and a load of 7000 ohms will give a
power output of 3.2 watts with a 7% total harmonic distortion.

#% Transformer or impedance-coupled input systems are recommended.
If resistance coupling 1s used the D.C. resistance in the grid
return must be limited to 1 megohm for self-biased conditions
and .1 megohm for fixed-bias conditions provided that the heater
voltage does not exceed rated value by more than 10§ under all
operating conditions.

from RMA release #134, April 11, 1938

Note: For characteristic curves refer to the type 4l.
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JETEC DATA

'COMMITTEE ‘ON RECEIVING TUBES

 MECHANICAL DATA
Coated unipotential cathode

JETEC TYPE 6K6GT

'PENTODE

» - ".JOINT ‘ELECTRON ‘TUBE ENGINEERING COUNCIL

Rel. 1348 car

Page 1

May 12,1953

X Ontlinadrlwing. e ®© o o o o 9"1101‘9-[&1 Bulb- e 6 o & @ o 8 & © o 8 o© o o @ T-9
BASB8 @ « ¢ 6 4o « o o o o o o o s o oo B6=-8L Or B7=7 . . . .intermediate shell octal
or. . . . B6=84 or B7-59 short intermediate shell octal

Hmdmmdiameter. o« o o

Maximum overall length . .
Maximum seated height. . . .
Pin connections, . . . . o

#Pin 1 - No cormoction
Pin 2-- Heater

Pin 3 - Plate

Pin 4 - Grid #2

#Pin #1 omitted on Base Nos,.

B6-81 and

e e ¢ o @ & 0 & ° @ 0 @ ©°© o o o o O 1"9732"
‘e ® ® ‘& e e e o @ e e e o o s o 3‘5n6"
oooooomoo-ooo’owco ,2—3/"
....-............Baﬂing"fs

Pin 5 - Grid #1

‘Pin 7 - Heater

Pin 8 - Cathode, grid #3
B6-84.

}Icuntmgpasitiono * © o o6 o & s o e o o o

ELECTRICAL DATA

Direct interelectrode capacitances (approx.)

Grid to plate: (gl to p). .
Input: gl to (h#k+g2+g3g‘. .
Output: p to (h+k+g+g3,

Heater characteristics

‘Heater W].tage * o o o ® ® 0
"Heater current . « « « & « &«

'Maximum heater-cathode voltage

K

Heater negative with respect to
Heater positive with respect to

Ratings -~ class A} amglifief

Maximum plate voltage, . . .
Maximum grid #2 voltage. . .
" Maxidmum plate dissipation, .

© Maximum grid #2 dissipation, .

¢ o o o

Maximum grid #1 circuit resist,ance

Fixed bias, .

Cathode bias, . « « ¢ ¢ o o & &

cathode:
cathode:

] L L ] L4 L ] Ll L] * 9 L]

L]
2] .
L]

L] ® L]

D.C. and peak

D.C. 'and peak

® e o o

« 045
. 55
. 6.0
« 63
. 1;00
. 200
. 100
. 200
. 315
. 285
. 85
. 2.8
. Ol
« 0.5

Continued on page 2

« Any

puf
ppf

volts

volts
volts
volts

volts
volts
watts
watts

megohm
megohm



J5-6K6GT
Page 2
May 12, 1953 :

Typical operating conditions and characteristics, class A] amplifier (sgngle tube)

Plate voltage, . . . . . . .
Grid #2 voltage. « « « « o« «
Grid #1 voltage. « . « . . .
Peak A-F grid #1 voltage . .
Zero-signal plate current, .

Maximum-signal plate current o
Zero-signal grid #2 current, .
Maximum-signal grid #2 current
Plate resistance (approx.,) . .
Transconductance « « « « « « &
Load resistance. . .. . + . . & &
Maximum-signal power output. . . .

Total harmonic distortion (approx.)

e o o o o

° [ . e . e ° ° ° o

. L[] L] L] L] L] L[] [} » e .

® o ¢ o @ o © e O o o 0 o
e © o o 0 © ® o+ o 6 o o o
® & & ¢ @ © o o ° o o o o
e o 0 o o o o o o o ° o o
e ® o o o o o o o e 0 o o
° L] . L Ld L] L] L] L[] . . L] .

Typical operating conditions and characteristics,

100 250 315 volts
. 100 250 250 volts
-7 -18 =21 volts
7 18 - 21 volts
9 32 2545 ma
95 33 28 ma
1.6 5.5 4.0 ma
3 10 9 ma
104,000 90,000 110,000 ohms
1500 2300 2100 umhos
12,000 7600 9000 ohms
0.35 3k L5 watts
11 1 15 4

class Al push-pull amplifier

Plate voltage. . .
Grid #2 voltage, .
Grid #1 voltage. .
Cathode resistor .
Peak A-F grid #1 to grld #l voltage.
Zero-signal plate current. . . . .
Maximum-signal plate current . .
Zero-signal grid #2 current, . .
Maximum-signal grid #2 current .
Plate-to-plate load resistance ,

Maximum-signal power output. .
Total harmonic distortion., . .

¢« o & 4 o e o

® e © 0 o o 6 s o o o o
® e o o o o o o e ® o o
e o ° o o o ° o e o o o

#%Unless otherwise specified, values are for two

e ®& o © 2 o o s o o o o

Fixed bias Cathode bias

.« « 285 285 volts
e o 285 285 volts
e o =2545 — volts
. - -— 400 ohms
. o 51 51 volts
« « 55 55 ma

c . 72 61 ma

o ® 9 9 ma

. o 17 13 ma

. . 12,000 12,000 ohms
.+« 10,5 9.8 watts
.. 6 L )4

tubes,

Ratings § Vertical Deflection Amplifier §§, Triode connected

Maximum D.C., plate voltage « « « ¢ ¢ « o o o o

Maximum peak positive voltage (absolute maximum)

Maximum plate dissipation #. « « ¢« « « ¢ o ¢
Maximum peak negative grid voltage . . . . . .
Maximum average cathode currente ¢« « « « « o o«
Maximum peak cathode current . . . « . . o .

Maximum grid circuit resistance (cathode bias)

Triode connected

Average characteristics

Plate voltage, . .
Grid voltage . . .
Plate current, . .
Transconductance . .
:Amplification factor . .
“Plate resistance (approx.) .
" Grid voltage (approx.) for I

e o o

e o O o

e o o o

e o o o

¢ e o o o

® o o e o o
e o o o o »
¢ o o o o o
e e e o o o
e o © @ o o
e o @ o o o
e e © o o o o
® © o o o o o

b -0.5 ma.

L

e o s e o o o e o 315 volts
e ¢ o s s o s e e e 1200 volts
e @ o ¢ o o & o o o @ 7 watts
e ® 0 6 o o o o o o @ 250 volts
“ o s s 6 8 686 0 6 & 5 nma
e o o o s 6 0 o s o o 75 ma

2,2 megohms

.. 250 volts
. =18 volts

. L] [ ] L] . (] L] .. L] L] L] ] 37.5 ma

e ¢ @ ¢ o 0 0 o o o o 2700 pmhos
L] L] L] L] . L] L] L] L L] e 7 6.8

o s o o s s e s s s 2500 ohms
© o 0 o o e o 6 o o o ‘1}8 volts

Continued on page 3
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§A11 values are evaluated on design center system except where absoluta maximum is
stated,

§§For operation in a 525 line, 30-frame system as described in "Standards of Good
Engineering Practice for Television Broadcasting Stations; Federal Communications
Commission", The duty cycle of the voltage pulse not to exceed 15% of a scanning
cycle,

#In stages operating with grid-leak bias, an adequate cathode bias resistor or other
suitable means is required to protect the tube in the absence of excitation,

Refer to "Interpretation of Receiving Tube Ratings"



TYPE 6K7GT !Tm%qs HYTRON BANTAM

ENERAL D CRIP ox

Application: The Hytron 6K7-GTis a cathode type super-control pentode primarily designed for
amplifier service in radio or intermediate frequency circuits. It may also be used as a mixer
tube in superheterodyne circuits. An internal shield 1s connected to cathode within the tube.

The Hytron 6K7GT is a glass tube equipped with a small octal base and may be used interchangeably
with the Hytron 6K7G glass tube,

Physical Characteristics: Bulb T-9C

176 VK
r A = »
s
f 293°
h 7_72;
T8-D 178C
!
l’l“‘" i
T | T
S:J_L LA k] 1 g - qren
KEY I
a2y
Bottom View

RATING AND CHARACTERISTICS

Beater:
Voltage 6.3 Volts AC or DC
Current 0.3 Ampere
Note: Voltage between heater and catnode should
be kept at a minimum if direct connection is not
possibdble.
AMPLIFIFR OPERATION (CLASS A)
Plate Voltsge 90 180 250 250 Max. Volts
Screen Voltage 30 5 100 125 Max. Volts
Grid Voltage -3 =3 -3 -3 Min. Volts
Suppressor Connected to Cathode at Socket
Plate Current 5.4 4.0 7.0 10.5 ¥illiamperes
Screen Current 1.3 1.0 1.7 2.6 Milliamperes
Plate Resistance 0.315 1.0 0.8 0.6 Megohm
Amplification Factor 400 1100 1160 990
Mutual Conductance 1275 1100 1450 1650 Micromhos
#Grid Voltage -38.5 =32.5 -42.5 -52.5 Volts
# Mutual Conductance = 2 Micromhos.
MIXER OPERATION (VARIABLE BIAS)
Plate Voltage 250 Max. Volts
Sereen Voltage 100 Volts
Grid Voltage -10 Approx. Volts
Suppressor Connected to Cathode at Socket.

Velues shown are optimum. Grid voltege is minimum for 7 volts peak oscillator voltage.

Direct Interelectrade Capacitences:

°Grid No. 1 to Plate 0.007 Huf. Max,
Grid No. 1 to all other electrodes 4.5 pul.
Plate to all other electrodes 11.0 upus,

°With shield can.

from RMA release #134, April 11, 1938

Note: Por characteristic curves refer to the type 6K7G
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JETEC ‘DATA
JOINT ELECTRON TUBE ENGINEERING COUNCIL J5=-6KTGT
COMMITTEE ON RECEIVING TUBES October 4, ]\91&8

JETRC TIER CKTOR E. L A.

PENTODE
- — REGISTRATION
MECHANICAL DATA
FILE |

Coated unipotential cathode

9-18 BuJLb..o.oooo.ooooT-g

Outline drairing. e ® o o o 0 o 0 o o
BaBe . ¢« ¢ ¢ ¢ ¢ 6 ¢ o s 00 s o o o BT=27 small wafer octal T-pin, metal sleeve
CaP. e ® @ ¢ 6 @ @ ¢ % & 9 O © 8 O © ¢ 6 6 & 0 & 6 0 o o CI'3 'kirted ‘iniatwe
M&ximmdi&meter...........‘.............o. 0.1-5/1»6”
M&xm Overau 1°n8th o 6 8 & @ ® 06 6 ¢ & 0 O 0 & 0 & e 0 5 0 O " 0 0 3-5116"
Maximum seated height. « « o o o o o o ¢ o o o o 0 6 0 ¢ o s s o o o oo 2=3/b"
Pin connectiom. L[] L] L .V [ ] [ ] [ ] [ ] L [ ] [ ] [ ] L] [ ] [ ] [ ] [ ] [ ] L [ ] .‘ [ ] * L] L ] Buing 7-R

Pin 1 - Base sleeve . Pin5 - Grid #3

Pin 2 - Heater : Pin 7 - Heater

Pin 3 - Plate ~ Pin 8 - Cathode, shield

Pin 4 - Grid #2 , Cap =-0Gridafl

Mountingposition......,.......o....oo..........&lv

ELECTRICAL DATA
Direct Interelectrode CQPacitances*

Grid to pht°= 81 to P (mo) ® ¢ o o 6 o s o 0 0 o 0 8 0 s 0 0 0 o 0 00005 uﬂf
Input: gl to (h+k+82+83+b.l.+1.'.). © ¢ 6 6 0 0 0 6 0 6 0 0 0 0 0 v @ ""06 }-lllf
Output: p to (h+k+s@+83+b.0.+i.l.) I I I R R I I I I ) 12 Pl.lf

#Pin 1 and external shield #308 connected to pin 8

Ratings

Heater voltage (Bc or dC) e o @ o 5 o o s ¢ 5 06 06 06 06 0 0 06 06 0 0 08 ¢ 6.3 volts
Maximum plate volta.ge e o o o 0 o o o e ¢ 0 6 0 06 6 85 & 0 0 0 0 0 o 3w volts
Maximum grid #2 SUPPlY VOIt88E . . « « o « o « o o s s ¢ o o o o o o o 300 vOlts
Maximum grid #2 Voltage. e 6 s ¢ 6 o s o 5 s 0o 8 s 0 s e e s e e s s s 06 J5-Cl}
Maximum heater-cathode VOIWO e o o o s s o s 8 s 0 0 8 e 0 e 0 s e 090 volts
Maximum plate dissipation, . ¢« ¢« ¢« ¢ ¢« ¢ o ¢ ¢ s ¢ s 0 0 0 s 00 0 ¢ 2.0 wALLs .
Maximum grid #2 di"imtion. ® &6 ¢ o ¢ 0 o 06 06 0 0 6 0 0 0 0 0 0 8 0 o 0035 wvatts
Maximum positive d-c grid 1 voltage . . . v . ¢ . o 0 0 « 0o 6 0 0 s o O  vVOlts
Typicel Operating Conditions and Characteristics:

Heater voltage (8C Or dC) o 4 so o o o o o o « 6.3 6.3 6.3 volts
Heater current ., . o o o ¢« ¢ 2 ¢ ¢ ¢ ¢« o o » ¢« 300 300 300 ma
Plate voltageo e ® & o6 ¢ 6 o @ o o o 6 o 0 o @ 100 250 s 250 volts
Grid #3 vOolt8ge, . « « v « o ¢ « o+ ¢ o o « » Pin#5 connected to pin #8 at socket
Grid #2 VOLLBZO, o o o o ¢ ¢ o o o o o o o o« ¢ 100 100 ) 125 volts
Grid #l Volf-ase. ® o 5 ¢ o ¢ o o & o o & 'l ‘3 "3 voltﬂ
Plate resistance (approx) e o 6 o0 00 e e 015 0.8 0.6 megohm
Transcanductance , , , . * o 06 0 v 0o 0 0 0 0 @ 1650 1“‘50 o 1650 lehos
Phte cmont- e & o 85 0 & 6 o o 0 6 o & 0 % 0905 7-0 - . 10.5 ma
Grid #2 cmem. * ® [ ] [ ] [ ] L ] [ ] [ ] L ] L [ ] [ ) [ ] * ® 2.7 1.7 ’ 2.6 m
Grid #1 voltage for gm = 2 umhos (approx,) . . =-38.5 42,5 .- «52.5 ‘volts

Refer to "Interpretation of Receiving Tube Ratings"



TYPE 6Q7GT HYTRON BANTAM

GENERAL DESCRIPTION

Application: The Hytron 6Q7GTis a catnode type duplex tube consisting of a high-mu triode
and two diodes in a single envelope. The combined functions of detection, automatic volume
control, and audio amplification can be performed by this tube in properly designed circuits.

the Hytron éQ7GTis a glass tube equipped with a small octal base and may be used interchange-
ably with the Hytron 6Q7G glass tube,
ing.

Physical Characteristics: Bulb T-9C
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RATING AND CHARACTERISTICS

Heater:
Voltage 6.3 Volts AC or DC
Current -3 Ampere

Note: Voltage between heater and cathode should be kept at
a minimum {f direct connection is not possible.

AMPLIFIER OPERATION (CLASS A RESISTANCE COUPLED)

#Plate Supply Voltage 100 135 180 250 Volts

Grid Yoltage -1.5 =1.8 -1.75 -1.9 Volts

Plate Current .11 to .07 .18 to .11 26 to .16 .44 to .26 Milliamperes

Cathode Resistor 13500 to 21400 8700 to 14500 6700 to 11000 4300 to 7300 Ohms

Plate Resistor «25 to .5 «25 to .5 «25 to .5 .25 to .5 Megohm
°Grid Resistor .5 .5 .5 .5 Megohm
©%Yoltage Amplification 33 to 36 33 to 4l 42 to 44 43 to 45

#Effective plate voltage will be this- value minus the voltage drop
in the plate resistor. VYoltage at plate should not exceed 250 volts.

°Grid resistor for the following tube.

O% pproximate.
AMPLIFIER OPERATION (CLASS A TRANSFORMER COUPLED)

Plate Voltage 100 250 Max. Volts
Grid Voltage ~1.5 -3.0 Volts
Plate Current .35 1.1 Milliamperes
Plate Resistanco 87500 58000 Ohms
Amplification Factor 70 70
Mutual Conductance 800 1200 Micromhos

DIODE OPERATION

The two diode plates are mounted about the common cathode sleeve but are otherwise isolated
from each other and the triode unit. These diodes may be operated singly as half-wave rectifiers,
tied together as a single half-wave rectifier, or operated in a full-wave arrangement. The full-
wave circuit will provide about half the voltage obtainable from the half-wave circuit.

Automatic volume control may be effected by applying the D.C. vwoltage developed in tne diode
load to the control elements of preceding amplifier tubes. This D.C. voltage may be obtalned

from the same diode circult as used for detection or from ome of the dicde plates operating sep-
arately as a bias rectifier.

from RMA release #134, April 11, 1938

Note: For characteristic curves refer to the type 6Q7G

HYTRON CORPORATION SALEM, MASS.
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JOINT ELECTRON DEVICE ENGINEERING COUNCIL

2260 SaLmoN Towen
11 West FoRTY-SKcOND STREXT

AnNn Niw Yozk 36, N. Y.
ouncement TxLxrHONE: LONoacae 3-0717

of ,
Electron Device Type Reregistration

Release No. 134D (Tentative)*
March 29, 1960

The Joint Electron Device Engineering Councll announced the regis-
tration of the following electron device designation

6QT7GT

on April 11,-1938, Release No. 134, under the sponsorship of CBS
Electronics, Danvers, Massachusetts,

The Radlo Corporation of America, Harrison, New Jersey, now proposes
reregistration based on the following data:

TTEM AS REGISTERED AS PROPOSED

Qiréct Interelectrode
Capacitancess

- Triode grid to
#2 diode plate (max.,) none 0.001 TT% o
Triode grid to o '
.#1 diode plate (max,) none 0,001 put
#2 diode plate to
. H+K+pinl none 1.7 put
#1 diode plate to
H+K+pinl none - 2,2 ppf

# Without external shield.

¥Unless valid obJjection to this reregistration is lodged with the
EIA Standards laboratory prior to April 29, 1960, this reregls-
tration will be made and this information will be considered

"FINAL" WITHOUT FURTHER NOTICE!




RMA Release +7 L 58

HYTRON BANTAM
June 6, 1939

YTRG

RADIO TUBES

TYPE 6R7GT

CENFRAL DESCRIPTION

Application: The Rytron 6R7CTis u cathode type duplex tube consisting of a medium mu
triode and two diocdes in a single glass envelope. The combined functions of detection,
automatic volume control, and audio amplification can be performed by this tube in pro-

perly cdesigned receivar circuits.

The 6R7GTis a glass tube equipped with a small octal base and may be used interchangeably
with the Fytron 6R7G glass tube.

Physical Characteristics: Buld T-9C
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RATING ANDP CHARACTERISTICS
Heater:
Voltage 6.3 Volts 4AC or DC
Current 0.3 Ampere

Note: Voltuge between heater and cathode should
be kept at a pinimum if direct connection is not

possible.

CLAS, AMPLIFYER OPFRATION

250 Max. Volts

Plate Voltage

Grid Voltsage -9 Volts

Plate Current 9.5 Hilliamperes

Plate Resistance 8500 hos

¥utusl Conductance 1800 Micromhos
16

Amplification Factor

Note:; For operation of dicde units refer to the iype 85.

Note: For characteristic curves refer to type 6R7G. B-3 B8-38

HYTRON CORPORATION SALEM, MASS.




Made in USSR
RADIO TUBE
type 6C2C  8J5GT

Indirect heater triode in glass design with average coeffi-
cient of amplification intended for amplification of low fre-
quency voltage.

Heater voltage 63V
Heater current 275—325 mA
Anode current 55—12.5 mA
Grid voltage —8V
Steepness 2,0—3,2 mA/V
Coefficient of amplification 18—23
Maximum allowable anode voltage 330V
Maximum allowable heater voltage oscillation 5769 V
Maximum allowable cathode-heater voltage 100 V
Maximum allowable first grid voltage oV
Maximum allowable cathode current 20 mA
Maximum allowable anode dissipation 275 W

Maxitmum allowable values should not be reached simul-
taneously on 2 and more electrodes under operating condi-
tions and should not be exceeded.

Maximum electrode dissipation is allowed for a short time,




Basing of tube
type 6C2C

View from the side
of pins.

Nos. Electrode naimes
__j__‘ Absent
2 | Hester
mﬂ3\ ___Anode
4 N Absent .
by Grd
o Absent

7 Heater

8 Cathode




RMA Release #242
April 30, 1940

TENTATIVE SPECIFICATIONS BANTAM TYPE 6SE7GT

HYTRON CORPORATION
GENERAL DESCRIPTION

("N APPLICATION:

e The Hytron Bantam 6SE7GT is a single ended cathode type pentode of
sharp cutoff characteristics and is designed primarily for service
g3 a high gain amplifler of radlo or audlo frequency signals. Be-
cause of its extremely high value of transconductance at relatively
low cathode current and low plate resistance, the tube lends 1ltself
to use in appllcations requiring high gains with low thermal activity.
It may be also employed as a blas detector, radlo frequency oscilla-
tor or as a mixer tube In properly designed superheterodyne circuits.

The Hytron Bantam 6SE7QT 1s a glass tube equipped with an octal wafer
base and metal shell. Through 1ts unique geometric design the con-
trol grid of the tube 1s brought out completely isolated and shlelded
from all other elements to the #4 base pin. The metal base shell
and metal inter-pin base shleld are both brought out to the #1 pin
to facillitate external shielding of the stem leads and base pins.

PHYSICAL CHARACTERISTICS: BULB T-9D
RATINGS AND CHARACTERISTICS

Heater Voltage (A.C. or D.C.) 6.3 volts
Heater Current 0.3 ampere
Direct Interelectrode Capacitances:o
Grid to Plate -0035 max. uuf
R Input 6.0 uuf
¢ Output 7.5 uuf
o Maximum Overall Length 3-5/16"
Maximum Seated Heighth 2-3/4%
Meximum Diameter 1-5/16"
Base Composite wafer~metal shell octal 8=pin
Basing 8N=1-5
AMPLIFIER - CLASS A
Operating Conditions and Characteristics:
Heater Voltages: 6.3 6.3 volts
Plate Voltage 100 250 max. volts
Screen Voltags 100 mex. 100 max. volts
Grid Voltage =1.0 -1.5 volts
Suppressor Connected to cathode at socket
Plate Current 5.5 4,5 ma .
Screen Current 2.4 1.5 ma .
Amplification PFactor 750 3750 8PProx.
Plate Reslstance «25 1.1 megohms approx.
Transconductance 3100 3400 micromhos
Grid Volta (Gm = 5 umhos) =4 .5 =6 .0 volts approx.
PIN CONNECTIONS
Pin 1 - Shell Pin & - Cathode & Internal shield
Pin 2 - Hester Pin 6 - Screen grid
Pin 3 - Suppressor grid Pin 7 - Heater
— Pin 4 - Control grid Pin 8 = Plate

0 With shell connected to cathode.

% In cilrcults where the cathode 1s
potential difference between the
low as possilble.

not dilrectly returned to ground, the
heater and cathode should be kept as

D-1 4-40



RMA Release # 1 31 Junes, 1939
TETRON CORFORATION FHTATIVE. STRCITICATIONS BAYTAIN TYPE &WG0T
CTITENRAL DESORITTION

APPLICATION:

The IIytron Bﬂﬁtam Gi6CT 1s a cathode type high-mui boamspowsm
ampiifiey int od for use in the ovtrut stage of aubomobile
receivers huv"nr ilow veliage power supplies. Desligned ﬁfCﬂg
iines similer o the orxraﬂal beam~=power type GLEG, this

tube provides high power oucput wicL high csensitivity and

=

high efficlency.
BULB T-9D

1GS AND CHARAC

PEYSICAL CEARACTERISTICS:

RATTY TERISTICS

L LA Y

Heater:
Voitage 6.5 volts AC or TC
Current 1.85 amps.
Note: Voltage botwesn heater and cathods shonld
bz kept inir n 1{ Girect connecilon
Plate Voltege LES  wolts max.
Screoh Voltage 1&E welts wax,
Liogof ~9.5 wolits
wwrent (2 86.0 x
rrent (11 61,0
Current | 2,8
Currens ( 12.0
Inout Vol 8% s RIS
Mutual Conducbon SoLo o
Awplificatlon Fa 218
Load Resistance 2000 ofrma
Haywmcnls Distorition:s
Saeeond
Third
Tobal
Maximum Power Oubtpub
BASTIIG COMNLICTRIONS
Pin 1 = Shell Pin & - @Gria
Pin 2 = lieater Pin ¢ = Opon
Pin & = Plate Pin 7 - Heater
Pia 4 = Screon Pin 8 = Cathodg
# The type of input coupling used shouid not Introduce 100 wmich »esis-
tencs in the grid ol ircults. Trensformer or impedance coupiing davy 3
are recormended. ihen the grid circult bheg a2 veslsibancs no%
than 0.1 m,gdhm fixed bias wmay be uscdy for highor valucs, self
i1s reguirsd. luﬂ seli-biaz, the grid Cifcﬂio may hﬁ*& a Trasis
to cxcced 0.5 megohn, Uhcr" Sﬁlf“bluu 13 uvsed, the cathode res
be shunted by a ULLtDJ'O by=pass Tiltex convvnfa° o pr excnt cey
Be7

at ilow audlic freguencies.




JOINT ELECTRON TUBE ENGINEFRING COUNCIL
COMITTEE ON RECEIVING TUBES

MECHANICAL DATA

Coated unipotential cathode

Outline draWing. o & o o
&se L] L] L] L] * . L ] - L d .

Maximum diameter . . . .
Maximum overall length .
Maximum seated height. .
Pin connections. . . . .

#Pin 1 ~ No connection

Pin 2 - Heater
Pin 3 -~ Plate
Pin 4 - Grid #2

JETEG DATA JETEC Type 6W6GT

Release 191B

JETEC TYPE 6W6GT

BEAM PENTODE
.9-1101'9-‘61 Bulbooooooooo-ooo.T-9
. . . B6-81 or B7-7. . . . intermediate shell octal

or. .B6-84 or B7-59 short intermediate shell octal
® o o e o o o 1"9/32"

e & o @& o o © o ® o & & O 0 & o 0 ¢ o 3‘5/16"
® o o o o 6 ¢ o o o o o6 &6 o 0 O o+ s o o 2’3/’4"
....................Basing"l‘c

Pin 5 -~ Grid #1

Pin 7 - Heater

Pin 8 - Cathode, grid #3

#Pin #1 omitted on Base Nos, B6-81 and B6-8l.

Mounting position, . . ¢ v 4o o ¢ 4 ¢ ¢ ¢ ¢ o 0 o 0 0 s 0 o 0 6 0 26 s o e Any

ELECTRICAL DATA

Direct Interelectrode Capacitances (Approx.)

Grid to plate: (gl to p).
Input: gl to (h+k+g2+g3).
Output: p to (h+k+g2+g3).

Heater Characteristics

Heater voltage . . . . .

Heater current . . . « « « . .
Maximum heater-cathode voltage
Heater negative with respect to cathode: Total D.C, and peak. 200 volts
Heater positive with respect

Ratings -~ Class Ay} Amplifier

Maximum plate voltage. . . .
Maximum grid #2 voltage. . .
Maximum plate dissipation. .
Maximum grid #2 dissipation,

Maximum grid #1 circuit resistance
Fixedbias...............x....

- L] L - L] L] . . L] L ] L) L ] . *® L] L] L] ) 6. 3 volts
T Iy amperes

to O&thOde: Doc. ® e o © e o o @ lm VOltS
Total D.C, and peak. 200 volts

c o 6 o o 008 o v 0 s o s 8 s o o 300 volts
e o o s o o o o s 0 s e e e e o 150 volts
e ¢ e s e s s s e e s s e e e o 10 watts
© 8 0 o o o o ® o o o 0 ® e & o 1.25 watts

e o e 0.1 megohm

CathOdebiaS...o.....-.'..o...-....... 0'5 megOh-m

Continued on page 2

JETEC Comm. JTC-5
January 16, 1956



JETEC Type 6W6GT
Release 191B

Typical Operating Conditions and Characteristics, Class A} Amplifier gsggle Tubez

Place VOltede. o « o o o o « « o ¢ o s o = o o o o o o« 110 200 volts
Grid #2 VOitage. « « o o « ¢ 0 s 2 o o 0 a2 o s a-s s 110 125 volts
‘Grid#lvol«tageoooooqoqoo;o.aoo-o.--7.5 - v°1ts
Ca‘thde bias resistor. . ® ®o &6 8 o o & o % o 9 & o o -—ame= ' 180 Ohms
Peak AP grid #L voltag®. + « ¢ o« ¢ o« o o« o o o« ¢ o o » _ Tad 8.5 ~ volts
Zero-signal plate current. « =« « « o « o« o o« o o s o o 49 . 46 ma
‘Maximum-signal plate current . i « « « s o 6 .0 o s o 50 47 ma
Zero-signal grid #2 current. . . . ¢« ¢ o 0 0 o o o o o 4O 2,2 ma
Maximum-signal grid #2 current e e e o s s 0o o s o« 10,0 8.5 ma
Plate resistance (approX.) « + « « ¢« o« « « « ¢ » » « « 13,000 28,000 ohms
C Transronductance « « « « o o o o « o o o o o s o o o o 8000 8000 pmhos
- Maximum-signal power output. « « ¢ o ¢« o o o« s o o ¢ o 206l 3.8 “watts
LoaerSistanceoo.oo.o. ..-..o...‘.'2000 : 1&000 ohms
Total harmoniz distortion (a.pprox.) O [0 10 3

Ratings § Vertical Deflection Amplifier §§ Triode Connected

MaxmchplateVOItage..ooooo-ooo'o'oaoo-co 300 volts
Maximum peak positive voltage (absolute maximum) . . . . . . . 1200 volts
Maximum plate dissipation #. « . o . ¢ ¢« ¢ o ¢ 6 6 ¢ o o s s s o To5 watts
Maximun peak negative grid voltage . .« « « ¢ « ¢ « ¢ ¢ ¢ « « « 250 . volis
. Maximum sverage cathode current. .« « « o o o o o o o s o o » » - 60 ma
Maximum peak cathode current « « « « o+ « o o o o o o o o o » » 180 ma
Maximum grid circuit resistance (cathode bias) . . . . . . .. 2.2 megohms
Ratings § Vertical Deflection Amplifier §§ Pentode Connected

Maximum DC plate voltage « . ¢ c o ¢ ¢ o« s ¢ ¢ e o ¢ s o « « o« 300 volts
Maximum peak positive plate voltage (absolute maximum) . . . . 1500 volts
Maximum DC grid #2 voltage . « o ¢« « o « ¢ ¢« ¢ o o o o o« « » « 150 volts
Maximum plate dissipation #. . « ¢ ¢« ¢ ¢« ¢ ¢ s ¢ ¢ ¢ s o o oo TO watts
Ma-ximum grid #2 diSSipationo Pee & ¢ 0 5 & 0 ° 06 9 & 0 8 o ° b 0. 1.0 watt
 Maximum peak negative grid #l voltage. . . « « o v ¢ o o o » » 250 volts
Maximum average cathode current. . « . « « « ¢« ¢ o o ¢« ¢ s - » 60 ma
Maximum peak cathode current . . . . e o o e s s e e oo o 180 ma

~ Maximum grid #1 circuit resistance (cathode bias). e e s e e e R.2 megohms
Average Characteristics - Triode Connected
Platevoltage..................'.’..'...;. 225 volts
G:‘idVOltage.-on‘.ooo-ooo--q-o---ooo.-30 VOltS
Plate current. . + ¢« ¢« o v o ¢ o o o o o o o s s a 0 s ¢ s ¢ o 22 ma
TransconductaneCe . o« ¢ « o e o o o o o o 6e"o s o o s » » s« o 3800 umhos’
Amplification factor . . . ¢« ¢ v o ¢ ¢ 0 ¢ 0 e 0 e 0 0 i e 642

Plate resistance (QOProXe) « « « o « o o o o o o o o o o« o o 1600 ohms
Grid voltage (approx.) for Ib = 0.5 D& . o « o o 0 0 o o o oo =42 volts

Continued on page 3

'JETEC Comm. JTC-5
‘January 15, 1956



JETEC Type 6W6GT
Release 191B '

§All values are evaluated on design center system except where absolute maximum
is stated.

§§Por overation in a 525 line, 30 frame system as described in "Standards of Good
Engineering Practice for Television Broadcasting Stations; Federal Communications
Commission". The duty cycle of the voltage pulse not to exceed 15% of a

scanning uycle.

#In stages Operating with grid-leak bias, an adeqpéte cathode bias resistor or
other suitable means is required to protect the tube in the absence of excitation.

Refer to "Interpretation of Receiving Tube Ratings"

JETEC Comm. JTC-5
January 16, 1956



TYPE 6X5GT HYTRON BANTAM

GENERAL DESCRIPTION

Application: The Hytron €X56Tis a cathode type rectiffier designed particularly for use
in automobile receivers. The 6X5GTis a glass tube with a small octal base and may be used
interchangeably with the Hytron 6X5C glass tube.

Physical Characterfstics: Bulb T-9D
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RATING AND CHARACTERISTICS

Heater:
Voltage 6.3 Volts AC or DC
Current 0.6 Ampere
Note: Voltage between heater and cathode should
not exceed 500 volts DC
FULL-WAVE OPERATION
AC Plate Voltage (RMS per plate) 350 Volts Max.
Load Current 75 Milliamperes Max.

from RMA release #134, April 11, 1938

Note: For characteristic curves refer to type 6X5G B-t 3-38

HYTRON CORPORATION SALEM, MASS.




ITEM

Reference is made to
RMA Data Sheet for

Type 6X5GT/6X5G
dated Oct, 10, 1940

Under Ratings

Type 6X5GT
AS REGISTERED

On Basis of
Design-Center
Rating System

Heater Voltage (ac or dc) 6.3
Heater Current at 6.3 volts 046
Maximum DC Heater to

cathode Potential

1450

Heater~Cathode Voltages
Heater negative with
respect to cathodes

DC

Total DC and Peak -
Heater positive with
respect to cathodes

DC :

Total DC and Peak -

Maximum Peak Inverse
Plate Voltage

Maximum Steady-State Peak

Plate Current per

Maximum Transient Pe
Plate Current per

1250
Plate 210

ak .
Plate -

Maximum DC Output Current

per Plate

Maximum A.C., Plate Voltage

per Plate (RMS):
Capacitor Input
Choke Input

325
450

Vibrator Operation (Min. duty

~ cycle of 75%)s

Maximum DC Output Volt
age at Filter Input -
Maximum DC Output Cure

rent per Flate

Release No. 134F

AS PROPOSED
Oon Basis of

Design-Maximum
Rating System

6.3 ¢ 10% * volts

0.6 ; amp
delete volts
L50 max, volts
450 maxe -~ volts
100 maxe volts
200 maxe volts
1250 - volts
215 ma

See Rating Chart IT

1.1
See Rating Chart IIT

See Rating Chart I
See Rating Chart I volts

See Rating Chart I volts

350 volts
L5 ma

# When the heater is operated in autcmotive service from a 6-volt
battery aource%'the permissible range in heater voltage is from

5.0 to 8.0 vol



TYPE 6X5-GT
DESIGN—MAXIMUM RATINGS
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Type 6X5-GT: Rating Chart I.

E£=6.3 VOLTS } E¢£76.3 VOLTS
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Type 6X5-GT: Rating Chart II.
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Type 6X5-GT: Rating Chart III.
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HYTRON TYPE 12ak
Medium-Mu Triodc

The Hytron type 12Ak is a medium-mu triode having high perveance intended for
use in television receivers and other applications where high peak currents
must be geveloped with a low voltege power supply. It may also be used in
circuits requiring a tube of high transconductance.

The high perveance is such as tc make the 12A4k suitable for use as a vertical
deflection amplifier in television receivers using large deflection angles and
having low plate supply potentiels. The tube is designed to withstand relative-
ly high peak positive plate potentials of short duration. The 12A4 has character-
istics similar to one section of the 12BH7 or 6SN7GT except that the power sensi-
tivity and output are considerably greater. Approximately 15% more output at a
given plate voliege supply may be obtained as a vertical deflection amplifier
coupared to the above types. It mey be used in 300 mA series heater circuits or
from a 6.3 volt source with the heaters connected in parallel.

MECHANICAL DATA

Coated unipotentisl cathode

Outline drawing Bulb T-6-1/2
Base EQ-1 small button 9-pin
Maximum dismeter 7/8"
Maximum overall length 2-5/8"
Maximum seated height 2-3/8"
Mounting position any

Pin connections

JETEC Basing 9-AG
TERMINAL CONNECTIONS

Pin 1l: Cathode Pin 6: No connection
Pin 2: Grid Pin 7: Grid

Pin 3: Heater center tap Pin 8: No connection
Pin b: Heater Pin 9: Plate

Pin 5: Heater

For further information write Commercial Engineering Department, Hytron Radio & Electronics Corp.,
Salem, Mass., or telephone Salem 2260

...... ,
HYTRON RADIO AND ELECTRONICS CORPORATION
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ELECTRICAL DATA

Direct interelectrode capacitences #*

Grid to plate ( g to p ) 4.9

Input { g to k+h ) 6.7
Output ( p to k+h ) 3.8
Ratinms, Class A-1 Amplifier, Design Center Maximum (Note A)

{iixccpt as noted below)

Heater potcntinl {s-¢ or d-c ) ** l%;G
Maximum d-c¢ plate potential 50
Maximum negative d-c grid potential -50
Maximum peak heater-cathode potential 180
Maximum cathode current 4o
Maximum plate dissipation (Note B) 6.5
Maximum grid circuit resistance (cathode bias) (Note B) 2.5
Maximum grid circuit resistance (fixed bias) (Note B) l.2

Typical Operating Conditions and Characteristics, Class A-1 Amplifier

Heater potential ** 12.6
Heater current *#* 300
Plate potential 250
Grid potential -9.0
Amplification factor 20
Transconductance 7800
Plate current 21
Grid voltage (approx.) for Ib: 50 uA at

Eb: 500 ~33

Ratings, Vertical Deflection Amplifier 4, design Center Maximum (Note A)

(except as noted below)

Maximum d-c plate potential 450
Maximum peak positive pulse plate potential (Note B}(Note €) 1000
Maximum d-c negative grid potential -

Maximum peak negative pulse grid potential (Note B) -100
Maximum d-c cathode current 30
Meximum plate dissipation (Note B) 6.5
Maximum peak heater-cathode potential 180
Maximum grid circuit resistance (cathode bias) (Note B) 2.5
Meximum grid circuit resistance (fixed bias) (Note B) 1.2

uuf
uuf
uuf

volts
volts
volts
volts

watts
megohms
megohms

volts

volts
volts

umho

volts

volts
volts
volts
volts
mA
watts
volts
megohms
megohm

Typical Qperating Conditions and Characteristics, vertical deflection circuit {

Heater potential #* 12.6
D-C plate potential 250
Cathode bias resistor (variable) 560
Grid input potentiel
Pecak to peak saw-tooth component (approx.) 25
Negative peaking component (approx.) 30
D-c¢ plate current 15
Plate output voltage
Peak positive pulse component 450
Peak to peak saw-tootn component 220

Peak to pealk saw-tooth current in yoke ( 50 millihenry inductance 360

volts
volts
ohms

volts
voltis
mA

volts
voltse
mA
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Note A:

Note B:

Note C:

Measured with externmal shield #315

Value given is for series comnection. For parallel connection, values
are: heater potential, 6.3 volts; heater current, 600 mA.

For operation in a 525 line, 30 freme system as described in " Standards
of Good Ingineering Practice for Television Broadcast Stations: Federal
Communications Commission © The duty cycles of the voltage pulse must
not exceed 15% of one scanning cycle is 2.5 milliseconds.

This is the conventional system of receiving tube ratings.

These ratings are on the absolute maximum system ! Absclute maximum
ratings are the limiting values above which the serviceability of the
tube may be impaired from the viewpoint of life and satisfactory per-
formance. Thercfore, in order not to exceed these absolute ratings,

the equipment degigner has the responsibility of determing an average
design value for each rating below the absolute value of that rating

by gn amount such that the absolute values will never be exceeded under
any usual condition of line voltage variation, manufacturing variations
{including components)in the equipment itself, or adjustments of controls.

The peaking resistor incorporated in the oscillator discharge circuit
should be chosen so that this rating is not exceeded under any condition.



TYPE 25A6GT HYTRON BANTAM

GENERAL DESCRIPTIOR

Application: The Hytron 25a8GT4s a cathode type power pentode suitable for use in the
output stage of radio receivers. It is especislly adapted to universal AC-DC receivers
or receivers operating directly from DC power lines. The power output is relstively large
for the low voltages available in such recelvers.

The £5A6GTis a glass tube equipped with a smell octal base and may be used interchangeably
with the Hytron P6AgGglass tube,

Physical Characteristics: Buld T-9D
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RATINKG AND CHARACTERISTICS

Heater:
Voltage £%.0 Volts AC or DC
Current 0.3 Ampere
Note: Voltage between negative end of heater and
cathode should not exceed 30 volts DC.
AMPLIFTER OPERATION-SINGLF. TUBE (CLASS A)
Plate Voltage 95 135 180 Max. Volts
OScreen Voltage 95 135 Max. 135 Max. Volts
Grid Voltage =15 -20 -20 Volts
Plate Current 20 37 38 Millismperes
Sereen Current 4 8 7.5 Milliamperes
Plate Resistance 45,000 35,000 40,00 Ohms Approx.
Aaplification Factor 90 8% 100 Approx.
Mutual Conductance 2,000 £,450 2,500 Micromhos
Load Resistance 4,500 4,000 5,000 Ohms
Power OQutput 0.9 2 2.75 Watts
Total Harmonic Distortion 11 9 10 Per Cent
#8elf-Biasing Resistor 625 420 420 Ohms

#5ingle tube.

OTransformer or impedance coupled input systems are recommended.
If resistance coupling is used the DC resistance in the grid re-
turn must be limited to 0.25 megohm for self-bissed conditions
and 0.1 megohm for fixed-biased conditions provided that the
heater voltage does not exceed rated value by more than 10f under
all operating conditions.

from RMA release #134, April 11, 1938

Note: For charucteristic curves refer to the type 25A6G

HYTRON CORPORATION SALEM, MASS.




25A7GT

/UL eace, 37

HYTRON BANTAM

from RMA release #134,
April 11, 1938

TYPE 25A7GT

GENERAL DESCRIPTION

Applieation: The Hytron 25A7GT 1s a cathode type dual-purpose high vacuum rectiffer, po-
wer amplifier pentode. The tube construction is such that the services of a half-wave rec-
tiffer and audio output tube are combined within one tude. The primary purpose for the com-
bination is for the conservation of space in compact receivers and at the same time to re-
duce the heat generated by the filaments of the tubes within the receiver.

The Hytron 2BA7GT is a glass tube equipped with a small octal base and may be uassd Inter-
chnnggzbly with the 25AgG glasa tube.

Heater: Two separate, Coated Uni-potential Cathodes. One cathode for rectifisr and one for
Pentode sectlon. Half of total filament in each cathode sleeve. Filament sectlions series
connested within the bulb.

Voltage 26.0 a.0. or d.c. volts
Current 0.3 anpe
Phystoel Characteristics: Bulb T-9D 1 3¢ %"%zi:?
Base Connections .
030
L a.
7 \ 395" RE
5
o0
%,
18-b T8-C
IR
51{“‘ T’
} = .lf
Hid!H 490" il i -—‘Ta.u'
o L 0L WPl
Bottom View T
123°
1. Rectifier Cathode 5. Pentode tontrol Grid (#1 grid)
2. Heater 6. Rectifler Plate
3. Pentode Plate 7. Heater
4., Pentode Screen (#2 Grid) 8, Pentode Cathode and (#3 grid)
Bao sy S
l‘ RECTIPIER SECTION
Operating Conditions
and Characteristics: (Half~wave high vacuum rectifier.)
Heater: (reotifier section) internal connection 12.5 volts
A. Co plate voltage (RMS) 125.0 volts max
De Cs output current 75.0 mils "

& The D.C. potential difference betweon the cathode and filament must never exceed 175 volts
Under no conditlons of operation should the normal operatlng heater voltags of the tube be
less than 22 V, or more than 28.0 V,
PENTODE SECTION
Amplifier (Clasa A)

Cparating Conditions
and Characteristics:

Heater (pentode section) internal connection 12.5 volts
Plate 100.0 volts
Screen 100.0 volts
Grid ~15.0 volts
Amplification Pactor 90.0

Plate Restatance 50,000 ohms
Mutual Conductance 1,800 umhos
Plate Current 20.5 ma,
Screen Current 4.0 ma.
Load Resistance 4,500 ohms
Total Harmonie Distortion 9.0

Power Output 800 watts

# Heatsr to cathode blas should not exceed 125 volts DsC. as measured betwesn the negative
heater terminal and the cathode,

The total resistance introduced into the grid circult by the input coupling device and f1l-
ter network should not exceed 0.5 megohm with resistor or self-blas and ashould not exceed
1.0 megohm wlth grid or fixed bias,

When oparating the 20A7GT pentode section in self-blas, the self-blasing resistor is 625

ohms. The 625 ohm bias resistor muat be shunted by a suitable filter network to avold

gege;;gatlon at low audlo frequencles. The recommended minimum by-pasas filter condenser is
-0 -

Yhen opersting the tube in fixed blas the cathode 1a direot-connected to the negative re-
turn of the fillter circuit at ground potential.

For characterlatic curves, refer to typs 25A7G. B~1 3-38

HYTRON CORPORATION SALEM, MASS.



TYPE 25Y4GT

HYTRON BANTAM

Application: The Mytron 25Y¥4CT {s a cathode type half-wave rectifier designed for operation in
transformerless recelvers having the filaments connected in series.

octal type,

Physical Characteristics; Bulb T-9D

The base {s of the small

F1 o ] }—In.r
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19D T9C
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I
L)
NG
Heater:
Voltape 25.0 Volts AC or DC
Current 0.15 Ampere
1 OPEl F-WAVE

A.C. Platc Voltage (RMS)
Load Current
Peak Plate Current

Average Tube Voltage Drop

18 Volts at 125 Ma.

125 Volts Max.
75 M. Max.
250 Ma. Mox.

Load Current

from RMA release #190, June 6, 1939

8-3 1-39

HYTRON CORPORATION

SALEM, MASS.



TYPE 25Z4GT

“
s

June 6, 1939

GENERAL

DESCRIPTION

octal type,

Physical Characteristics: Bulb T-9D

P

RATING AND

Application: The Hytron 25Z4CT is a cathode type half-wave rectifier designed for operation in
transformerless receivers having the filaments connected in series.

The base is of the small

1 A }‘-I o~
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/ 383" ¥
T
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¥
“ng -
l 1 o
430" Al —‘Tcr'
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CHARACTERISTICS

Heater:

Voltzge
Current

A.C. Plats Voltage (RMS)
Loud Current
Peak Plate Current

Average Tube Voltage Drop

BECTIFIER OPERATION (HALF-VAVE)

25.0 Volts AC or LC
3 Anpere

125 Volts Max.
125 ¥a.  Max.
750 Na. Hax.

12 Volts at 125 Ma. Load Current

B-3 1-39

HYTRON CORPORATION

SALEM, MASS.




TYPE 25Z6GT HYTRON BANTAM

GENERAL DESCRIPTION

Application: The Hytron 2526GTi{s a cathode type full-wave high vacuum rectifier. It
is especially designed for use in receivers which do not employ a transformer and may be
operated in half-wave or voltage doubler circuits.

The 25Z6GTis a glass tube equipped with a small octal base and may be used interchangeably
with the Hytron 2526G glass tube.

Physical Characteristics: Buld T-9D
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RATING AND CBEARACTERISTICS
Beater:
Voltage 25.0 Volts AC or DC
Current 0.3 Ampere
ER_OP T]O! BALF-WA
Plate Voltuge (FMS per plate) 125 Volts Max.
Load Current (Per plnte§ 85 Milliemperes Max.
Peak Current (Per plate 500 Milliemperes Max.

Note: Separate or parallel operation of the two sections
is pernissible in half-wave operation.

VOLTAGE DOUBLER OPERATION

Plate Voltage (RMS per plate) 125 Volts Max.
Load Current 85 Millianperes Max.
500 Milliamperes Max.

Peak Current

from RMA release #134, April 11, 1938

Note: For characteristic curves refer to the type 2526G

HYTRON CORPORATION SALEM, MASS.



TYPE 45Z5GT HYTRON BANTAM

45Z5GT

GENERAL DESCRIPTION

Application: The Hytron 45Z5GT 1s a cathode-type half-wave rectifier designed for service .in

AC-DC recelvers.

It features a 45 volt 150 milliampere heater having a tap brought out from

the heater so that with proper external connections a single pilot lamp can be lighted to

nominal brilliancy.

It 1s recommended that the plate current of the rectifier be passed

through the pilot lamp and the tapped section of the heater. This 1s accomplished by connect-

ing the plate of the rectifier to the tap on the heater.

The Hytron 45Z5GT is a glass tube

with an octal base.
Physical Characteristics:

T-9D

N.C. P

o

1 X% ]
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.

HEATER TAP 7N el L[
H 79D TeC
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KEY 1
.23t
Bottom View
Rating and Characteristics
Heater:
Voltage 45.0 Volts AC or DC
Current .150 Ampere
Note: With 45 volts RMS between pins 2 and 7, the
open circult voltage between pins 2and 3 is
7.5 volts RMS.
Maximum Conditions
AGC Plate Voltage (RMS) 125 Volts Max.
DC Load Current with No. 40 or No. 40A Pilot Lamp 50 Ma. Max.
DC Load Current with No. 50 or No. 51 Pilot Lamp 60 Ma. Max.
DC Load Current without Tap Connected 100 Ma. Max.
AVERAGE TUBE VOLTAGE DROP 16 Volts at 200 ma.
Note: ©No. 40 and No. 40A lamps are .15 Amp. at 6.3 volts. No. 50 and No. 51
lamps are .20 Amp. at 7.5 volts.
RECOMMENDATIONS ¢

1.

2, It is recommended that the input filter condenser be limited to 40 ufds.

3. Although it 1is possible to use DC load currents above 60 milliamperes in combinatlion with
high current pilot lamps such as the No. 44 and No. 46, this operation 1s not recommended
because with pilot lamp fallure excessive voltage appears between pins 2 and 3, causing
heater burn out.

4, If the 45Z5GT 1s used without the tap connection, it is recommended that a 25 ohm protec-
tive resistor be used in series with the plate.

5. Voltages should not be applied to the socket when installing or removing tube.

TYPICAL CONDITIONS
=]
———S——— OTHae Hearers
LiNe Lomo e
=2
Note: Drop across resistance and all heaters should total 117.0 volts at .150 ampere. 8-3 3-39

It is recommnended that the pilot lamp and DC load current should be such that the poten-
tial between base pins 2 and 3 does not exceed 5.2 volts RMS at 117.0 wvolts line. This
voltage should be measured with a thermal meter or a meter that will read RMS voltages.
Rectifier type voltmeters, although calibrated in RMS volts, measure average volts and
should not be used for thils measurement.

HYTRON CORPORATION

SALEM, MASS.
from RMA release #223, Dec. 18, 1939
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DATA CHANGE NOTICL - 45Z5GT

Due to a difficult situstion arising from the
revision of numbering on thls type, 1t is found nec-
essary to double-number this type with the following
imprint: 4025/45Z5GT.

All tubes having been manufactured in the past
bearing the above two type numbers have been identl-
cal in all electrical and physical respects and to a=~
void complications arlsing in the replacement field
the use of double numbering haes been resorted to.

The basing connections for type 40Z5/45Z5GT sre
identical with types 45Z5CGT and 35Z5C0T and for this
reason, base pin connections and tube element draw-
ings have not been supplied on this date corrsction
sheet. Instead, an additional copy of standard
457507 specifications have been attached.

BYTRON CORPORATION

Commerclel Englneering Department



from RMA release #136,
April 18, 1938 COMMERCIAL RELEASE

Hytron 50Z6G

Aprll 13th 1938

Hytron 50Z6G ls a heavy duty high vacuum rectiflier with two separate
rectifier units using a common hcater. It is similar to the 25Z6G in

this respect.

Hytron 5026G 1s intended for use in medium size sets where it is feas-
ible to use a series heater connection across the linc.
High Vacuum Rectifier - Doubler
Heater Volts 50
Heater Ampse. O
Maximum Overall Length 4-5/8"
Maximum Diameter 1-13/16"
Bulb ST-14
Base Medium Shell Octal 7 Pin
Pin 1 - Not Connected
Pin 2 - Heater
Pin 3 - Plate #2
Pin 4 - Cathods #2
Pin 5 - Plate 41
Pin 7 - Heater
Pin 8 - Cathode #1
Half - Wave Rectifier Operation
A.C. Plate Voltage per plate (RMS) 250 Max. Volts
DoCe Output Current per plate 125 Max. Meh.
Tull - Wave Recectificr Operatlon
A.Ce Plate Voltage per platc (RMS) 250 Max. Volts

LS N,

Peak Inverse Voltage
De.Ce Output Current

2 P Y
AUV EaAne

Voltege - Doubler Operation
A.Co Platc Voltage per plate (RMS)
Pegk Plate Current
DeCe Output Current

g D.Ix . ﬁi. A, |
REGISTEATION
[ 216 it

vULULO




U. 8. ARMY
SIGRAL CORPS.
TYPE VT-55

YTR

RADIO TUBES

865

Screen-Grid R-F Power Amplifier

865 isa screen—grid transmitting tube of the thoriated-tungsten filament
type for use as an r-f power amplifier and frequency multiplier. The plate con-
nection is brought out of the top of the bulb to maintain low grid-plate capaci~
%ﬁggﬂ Neutsal o to prevent feedback is %enerélly unnecessary in adequately

“shielided circuits. The 865 can be operated ai maximum ratings at frequencies as
high as 15 megacycles. The maximum plate dissipation rating for class C telegraph
service is 15 watts.

CHARACTERISTICS and RATINGS

FILAMENT VOLTAGE (A.C. or D.C.) 7.5 Volts
FILAMENT CURRENT 2,0 Amperes
AMPLIFICATION FACTOR (Agprox.) 150 .
TRANSCONDUCTANCE (For plate current of 18 ma.) 850 Micromhos
DIRECT INTERELECTRODE CAPACITANCES:
Grid-Plate (With external shielding) 0.15 max. ppf
Input 8.5 uuf
Output 8.0 ppt
BULS ST-16
CAP Small Metal
BASE Medium u-Pin Bayonet

MAXIMUM CCS RATINGS and TYPICAL OPERATING CONDITIONS
CCS = Continuous Commercial Service

As R-F Power Amplifier - Class B Telephony
Carrier conditions per tube foruse with a max. modulation factorof 1.0

ces
0-C PLATE YOLTAGE 750 max, Volts
D~C SCREEN VOLTAGE 175 max, volts
0-C PLATE CURRENT 30 max, Milliamperes
PLATE INPUT 22.5 aax, Watts
SCREEN INPUT 3 max. watts
PLATE DISSIPATION 15 max. watts
TYPICAL OPERATION:
0-C Plate Voltage 500 750 Volts
g:g chsen ¥€ltag§ 123 125 VO}%S
Grid voltage -3 -30 vVoits
D-C Plate Current . 30 22 Milliamperes
0-C Grid Current (Approx,) 5 3 Milliamperes
Driving Power (Approx 2 1.5 Watts
Power Output (Approx.s 3 1.5 watts

As Plate-Modulated R-F Power Amplifier - Class C Telephony
Carrier conditions per tube for use with a max, modulation factorof 1.0

ecs
Bl PLATE VOLTAGE 500 max, Volts
0-C SCREEN VOLTAGE 175 max, Volts
0-C GRID VOLTAGE ~250 dax, Volts
D~C PLATE CURRENT &0 max. Mi)liamperes
D-C GRID CURRENT 15 max, Milliamperes
PLATE (NPUT 30 max. watts
SCREEN INPUT 2 max, watts
PLATE DISSIPATION 40 max, watts
TYPICAL OPERATION:
0-C Plate voltage 378 §00 volis
0-C Screen voltage 125 125 vVolts
D=C Grid voltage -120 -120 vVolts
0-C Plate Current - 50 40 Milliamperes
D-C Grid Current (Approx‘) 11 9 Milliamperes
Driving power {Approx, 3 2.5 watts
Power Output (Approx.) 8.5 10 watts

#, *, 9: see next page.



As R-F Amplifier and Oscillator - Class C Telegrgghy

fey-down conditions per tube without anodulation

ces
D=C PLATE VOLTAGE 750 max. Volis
D=C SCREEN YOLTAGE 175 max. Volts
D=C GRID VOLTAGE =250 max. Volts
D=C PLATE CURRENT 60 max. Milliamperes
D~C GRID CURRENT 15 max. Milliamperes
PLATE INPUT 45 max., watts
SCREEN [NPUT 3 max. Watts
PLATE DISSIPATION 15 max. watts
TYPICAL OPERATION:
p-C Plate voltage 3758 500 625 750 volts
p~C Screen Voltage 125 125 125 125 volts
D-C Grid voltage -80 -80 -80 -80 volts
p~C Plate Current 55 50 %5 20 Milliamperes
d_Current (A * 11 9 6 5.5 Milliamperes
0 g s Zincl) 1.2 1.0 watts
Power Output (Approx.) 8.5 10 i 16 watts

Subject towide variations depending on the impedance of the load circujit. High=
impedance load circuits require more grid current and driving power to obtain
the desired outgut.. Low-impedance circults need less grid current and drivin
power, but plate-circuit efficiency is sacrificed. he driving stage shoulg
have a tank circuit of good regulation and should be capable of delivering cone
° siderably more than the required driving power,
- At crest of audio-fregquency cycle with modulation factor of 1.0.
Modulation essentially negative may be used if the positive peak of the audio=
frequency envelope does not exceed 115% of the carrier cond}tions.
# Grid voltages are given with respect to the m|d-point of filament operated on
a.Ce it doc. is used, each stated value of grid voltage should be decreased

by one-half the filament voltage and the circuit returns made to the negative
end of the filament,
INSTALLATION

The base of the 865 fits the standard a-contact socket,
which should be installed to hold the tube in a vertical position with
the base down,

The -bulb of -the tube-becomes .hot-during continuous-operation 'so that free
circulation of air around the tube should be provided.

The {ilanent of the 865 is of the thoriated-tungsten type. The filament
voltage should not be allowed to vary more thant 5% from the normal value; other-
wise a loss of emission may result. i1t is recommended that, in intermittent ser-
vice where the average number of daily transmissions is greater than 100, the fila-
ment be maintained at 80% of normal voltage during standby periods. If the number
of transmissions is less than 100 per day, the filament power during standby may
be either removed or maintained at 803 of normal voltage, whichever is preferred,
However, in such applications as amateur service where the average number of daily
transmissions is usually not greater than 100 and where the standby periods are
usually no longer than the transmission periods, the filtament voltage may be main-

tained at normai value during standby periods.

The plate of the 865 shows no color at the maximum plate-dissipation rating
for each class of service.

The screen voltage may be obiained from a separate source, froma voitage
divider across the plate supply, or through a voltage-dropping resistor in series
with the plate supply, depending on the service in which the tube is used (see
APPLICATION). When screen voltage s obtained from a separate source or from a
voltage divider, plate voltage should be applied before or with the screen voltage.
Otherwise, with voltage on the screen only, the screen current may rise high enough
to cause excessive screen dissipation. Wwhen screemavoltage 4ioR..46~00L an
important factor, the series resistance method for obtaining screen voltage Is
desirable because of its simplicity and because it 1imits the d=c power input to
the screen. With this method, however, it is important that the high-voltage
switch be opened before the r-f excitationis removed and before the filament cir-
cuit is opened; otherwise full plate voltage will be placed on the screen,

The screen current s a very sensitive indication of plate—circuit loading
and it rises excessively {often to the point of dama?in the tube) when the ampli-
fier is ogerated without load., Therefore, care should ge taken when tuning an 865
::deg go— oad conditions in order to prevent exceeding the screen-input rating of

e tube.

A protective device, Such as a high-voitage fuse or a relay should be used
to protect both the plate and screen against overloads. When a voltage divider of

-2-



poor regulation or a series resistor is used for obgainin? the screen voltage,
this device should be placed in the common positive high-vo tage supply lead. It
should remove the high-voltage supply when the d—c plate current reaches a value
504 greater than normal. When the screen voltage is obtained from a separate
source or from a voltage divider of good regulation, a protective device should
be placed in the screen-supply lead, it should remove the screen voltage when the

screen current reaches a value 50% greater than normal.

Shielding of the r-f amplifier stage using the 865 is required for stable
operation. ne r-f impedance between the screen and titament must be kept-low,
usually by means of a suitable by-pass condenser., T ) capacitance of the conden—
ser may be about 0.01 uf,

¥hen 6 new circuit is tried or when adjustments are zade, it is advisgble to
reduce the plate voltage. This may be done conveniently by means of a protective
resistance of about 5000 ohms in series with the hlgh—vo\tage supply lead. The
plate and screen voltages of this tube are high enough to be dangerous to the user.
Care should de tahken during the adjustment of circu ts, especially when exposed
Cloaudsdapand hgh-dec -plate potential.,

APPLICATION

in class B r-f power amplifier service, the 865 is supplied with unmodulated
d-c plate voltage,” The grid is excited with r-f voltage modulated at audio fre=-
quency inapreceding stage. Screen voltage may be obtained from a separate source
or trom a voltage divider connected across the plate supply. Control-grid bias
may be obtained from a battery, from a rectifier of good regulation, or from a
cathode resistor, suitably by=passed for both audio an radio frequencies.

in plate-modulated class C r-f ?cwer onplifier service, the 865 can be modu—
lated 1008, The screen voltage should be oblained preferabiy from a fixed soufce
or from a voltage divider connected across the plate-voltage sugpl{. If a series
resistor is used to obtain the screen voliage, the resistor should be connected
in series with the unmodulated plate-vo!tage supply. The screen voltage must be
modulated simultaneously with the plate voliage so that the ratio of plate voltage
to screen voltage remains constant, Modulation of a fixed screen-voltage supg y
can be accomplished either by connecting the screen to a separate wlndlng on the
modulation transformer or by connecting it through a blocking condenser o a ta
on the modulation transformer or choke. With the latter method, an a-f choke o
suitable impedance for low frequencies should be connected in series with the
screen-supply lead. Control-grid bias should be obtained from a grid resistor,
or from a combination of grid resistor and fixed supply, or gri resistor and
sethodesesistor. - The cathode resistor should be by-passed for both audio and
radio frequencies. The combination method of grid resistor and fixed supply has
the advantage of not only protecting the tube from damage through loss of excita-
tion but also of minimizing distortion by bias-supply compensation.

in class Cr—{ telegraph service, the 865 may be supplied with screen voltage
from a fixed supply such as a voltage divider, or from a separate source. Tge
regulation of the supply need be only good enough to prevent the screen voltage
from rising higher than twice the maximum screen voltage rating under key-up con-
ditions, The screen voltage should not be cbtained from a series resistor. Con-
trol-grid bias may be obtained by any convenient method, exceplin when a pre-~
ceding stage is keyed; in this case, sufficient fixed bias shou?d be used to
maintain the plate current at a low value when the key is up.

The 865 can be operated at maximum ratings in all classes of service at fre-
quencies as high as 15 megacycles, The tube may be operated at higher freguencies
provided the maximum values of plate voltage and plate input are reduced as the
frequency is raised (other maximum ratings are the same as shown under CHARACTER~
1STICS).  The tabulation shows the highest percentage of maximum plate voltage
and plate input that can be used up to 60 megacycles, Special attention must be

given to shielding and r-f by-passing at these frequencies.
_FREQUENCY 15 30 60 Mc

MAX. PERMISSIBLE PERCENTAGE OF MAX.
RATED PLATE VOLTAGE AND PLATE (NPUT:
class B r=f 100 90 78 Per Cent
class C plate-mod. 100 78 55 Per Cent
class C telegraph 100 78 55 fer Cent
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Type 866

GENERAL CHARACTERISTICS

Filament Voltage (A.C.) 2.5 volts
Fllament Current 5,0 ampe
Max., RMS A,C, Volts 2650 volts
Peak Inverse Voltage# 7500 max, volts
Peak Plate Current +500 max, amp,
Average Plate Current 250 max, amp,
Tube Voltage Drop# 15 volts
Bulb ST=-19

Cap Medium metal
Base Med, 4-pln Bayonet

HALF~-WAVE MERCURY VAPOR RECTIFIER

Hytron 866 is a half-wave, mercury-vapor rectifier tube of
the hot-cathode type. It 1s intended for use in high-voltage
rectifying devices designed to supply d~c¢ power of uniform volt-
age. In single-phase circults, full-wave rectification is accom-
plished by using two 866'a.

INSTALLATION

The base pins of the 866 fit the standard four-contact sock-~
et which should be installed to hold the tube in & vertical posi-
tion with the base down, Only & socket making very good filament
contact and capable of carrying 5 amperes continuously should be
used with the 866,

The condensed-mercury temperature of the 866 should be main-
tained between 100C (500F,) and 600C (140°F,), This temperature
may be measured with a small thermometer contacting the bulb with
a minimum amount of putty at & point near the base end of the
bulb, Low condensed-mercury temperature produces conditions
which make starting with rated peak plate current difficult,

High condensed-mercury temperature decreases the arc drop and is
favorable for long filament l1fe, but reduces the maximm value
of peek inverse voltage which the tube will staend,

# Approximate for supply frequency up to 150 cycles and for con-
densed-mercury temperature range of 100 to 60°C

Product of HYTRONIC LABORATORIES Salem, Mass.




2 HYTRON 866

The coated filament 1s intended for a-c operation from a
secondary winding of e power transformer, This filament source,
provided with a center-tap in the transformer secondary or sult-
able center~tap resistor, should supply at the socket terminals
the rated voltage of 2,5 volts under all operating conditions,
The filament voltage, measured at the tube terminals, should not
vary more than plus or minus 5% from the rated value, This tol-
erance should Include the effects of regulation caused by trans-
mitter-modulation load as well as the normal power-supply regula=-
tion, Tess than the recommended filament voltage may cause a
high voltage drop with consequent bombardment of the filament and
eventual loss of emission, Higher than the rated voltage will
greatly shorten the life of the filament,

The filament of the 866 should be allowed to come up to oper-
ating temperature before the plate voltage is applied, The tem~
perature of the alr surrounding the tube will vary the delay per-
1od required for preheating the filament, For average conditions,
the delay should be approximately 30 seconds, If there is evi-
dence of arc-back in the tube, the time delay should be increased,
In redio transnitters during "standby" period, the filament should
be kept at its rated voltage to avoid delay in "“coming back", A
protective relay having an obtalnable delay period of one minute
is desirable in the plate clircult to prevent automatically the ap-
plication of plate voltage until the filament has reached opera-
ting temperature.

When a Hytron 866 1s first placed in service, its filament
should be operated at normal voltage for approximately 15 minutes
without plate voltage in order to distribute the mercury properly.
This procedure need not be repeated unless, during subsequent
handling, the mercury is spattered on the filament and plste,

Shlelds and R.F. filters should be provided for the 866 if
it 1s subjected to extraneous high-voltage and high-frequency
flelds when 1in operation, These fields tend to produce breakdown
effects in mercury vapor and are detrimental to tube 1life and
performance, External shielding 1s employed when the tube is in
proximity to high-voltage fleld, R.F., fllters are employed to
prevent damage caused by radio-frequency currents which might
otherwise be fed back into the rectifier tubes,

OPERATION

As & single-phase or multi-phase rectifier, Hytron 866 should
be operated under conditions such that the maximw rated values
under characteristics are not exceeded, Maximmm Peak Inverse
Voltage and Maximm Plate Current are the fundamental limitations
In the operation of this tube,

Two or more 866's may be connected in parallel to give a
corresponding increase in output current over a single tube, In
this service a stabilizing resistor of approximetely SO ohms
should be connected in serles with each plate in order that a
proportionate share of the total loed current will be carried by
each tube, In speclal cases where 1t 1s desirable to minimize
the small power loss caused by the voltage drop through the sta-
bilizing resistor, an inductence of spproximately one~third henry
may be connected in series with the plate lead of each tube in
place of the stabillzing resistor. The inductance has the added
advantage of limiting the peak current to each tube, is especial-
ly desirable when a condenser-input type of filter is used.

Fllter circults of either the condenser=input or the choke~
input type may be employed. If the condensexr-input type of file
ter is used, speclal consideration must be given to the inastan=
taneous peak value of the a-c input voltage which is about 1.4
times the RMS wvalue as measured with an a=¢c voltmeter, It is
important, therefore, that the filter condensers (especially the




input condenser) have a sufficiently high breakdown rating to
withstand thls instantaneous peak value, With the condenser-
input type of filter, the peak plate current of the tube is
considerably higher than the load current, When choke input to
the filter is used, the peak plate current is substantially re-~
duced., This type of circuit is preferable from the standpoint
of obtalnlng the maximm continuous d.c, ocutput current from the
866 under the most favorable conditions,

Table 1 gives definite values of choke inductance (L) and
condenser capacity (C) for choke-input-to-filter circuits which
will keep the peak plate current below the recormended maximum,
provided the average d.c. load current for any installation does
not exceed the maximm load current figures given in the table,
Values of (L) and (C) are based on a 60-cycle a.c. voliage sup-
ply. It is important that a good quality input choke be used so
that its inductance will not drop below the required minimum
value under full load-current conditions. The capacitance (C)
given in the table is small enough to prevent excessive surges
when power is first applied to the circult and yet is large
enough to glve adequate filtering., 1If the inductance (L) is
increased, it 1s pemissible to increase the capacitance in the
same proportion. In a two-section filter with two inductances
of unequal value, the larger inductance should be placed next to
the rectifier tubes, With such an arrangement, the maxirum
value of each capacitance should be determined on the basis of
the value of the inductance preceding it., The first three cir-
cults (figs. 1, 2 and 3) of Table 1 will have a ripple voltage
of less than 5% when used with a two-section filter having a mini-
mum of inductance and the corresponding maximum of capacitance,
For most purposes, this 1s adequate filltering, Similarly, the
next two circuits (figs. 4 and 5) will give a ripple voltage of
less than 1%. The last set of conditions in the table applied
to a single-phase, full-wave system using two tubes with conden-
ser input to the fillter. It will be noted that the maximum d.c.
output voltage avallable at the filter is 25% higher than for
the choke~input system (fig. 1), but the permissible d.c. load
current 1s 50% less, Simllarly, these same percentages will hold
for the single-~phase, full-wave system using four tubes. (fig. 2).
For any of these circults, better filtering may be obtained with
inductance larger than the minimum given in the table, With the
use of larger Inductances, the corresponding capacitances may be
Increased by the same per cent as the inductances to give still
better smoothing. The use of additional sections in the filter,
of course, 1s another way of obtalning greater smoothing,
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TABLE I
CHCKE INPUT
MAX. D=C ONE~SECTION FIL MAX, D=C
A=C INPUT VOLTS OUTPUT MIN, MAX, CONe- LOAD
CIRCUIT {RMS ) VOLTS CHOKE DENSER CURRENT
70 (L) C) AMPERES
FILTER
SINGLE-PHASE 2650 max. per tube 2385 6.0 1.6 0.5
FULL=WAVE 2000 per tube 1800 4.9 1.8 0.5
(2=%ubea) 1500 per tube 1350 3.3 2.8 0.5
1000 per tube 900 2.1 4.2 0.5
SINGLE=PHASE 6300 max, total 4770 12,0 0.8 0,5
FULL-WAVE 4500 total 4050 10,0 1.0 0.5
(4~tubes) 4000 total 3600 8e4 l.2 045
Brldge Reot, 3000 total 2700 6.8 1.6 0.5
THREE-PHASE 3065 max, per leg 3585 2.2 1.8 0,75
HALF-WAVE 2500 per leg 2925 1.7 2.4 0,75
(3=tubes) 2000 per leg 2340 1.0 3.0 0,75
1500 per leg 1756 0.8 4,0 0.75
THREE-PHASE 5066 max, per leg 3585 1.5 0.7 1.6
PARALIEL 2500 per leg 2926 1,0 0.9 1.5
DOUBLE-Y 2000 per leg 2340 1,0 1.1 1.5
(6=tubes) 1500 per leg 1750 0.7 1.5 1.5
THREE-PEASE 3065 max, per leg 7175 1.5 0.84 0.75
FULL-WAVE 2500 per leg 5860 1.2 0.9 0,78
(8=tubes) 2000 per leg 4880 1,0 1.0 0475
Bridge Rect., 1500 per leg 3510 0.8 1.3 0,75
SINGLE~PHASE 2650 max, per tube 3000 - - 0.25
FULL=-WAVE 2000 per tube 2260 - - 0,25
(2=tubes) 1500 per tube 1700 - - 0.26
Cond, Input 1000 per tube 1150 - - 0.25
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Type 866 Jr.

GENERAL CHARACTERISTICS

Filament Voltage (A.C.) 2.5 volts
Filament Current 3.0 amp.
Max, RMS A.C, Volts 1250 volts

Peak Inverse Voltages# 1750 max, volts
Peak Plate Current «250 max, amp.

Average Plate Current «125 max, amp.

Tube Voltage Dropi 15 volts
Bulb ST-1€

Cap Medlum metal
Base Med. 4-pin Bayonet

HALF=-WAVE MERCURY VAPOR RECTIFIER

Hytron 866 Jr. is a half-wave, mercury-vapor rectifier tube
of the hot-cathode type. It is Intended for use in high-voltage
rectifying devices designed to supply d-c power of uniform volte
age, In single~phase clrcults, full-wave rectification is accom~
plished by using two 866 Jrt's,

INSTALLATION

The base pins of the 866 Jr, fit the standard four-contact
socket which should be installed to hold the tube in a vertical
position with the base down, Only a socket making very good
Iilament contact and capable of carrying 3 amperes continuously
should be used with the 866 Jr.

The condensed-mercury temperature of the 866 Jr, should be
maintained between 100C (500F,) and 60°C (1400F,). This temper-
ature may be measured with a small thermometer contacting the
buldb with a2 minimm amount of putty at a point near the base end
of the bulb, Low condensed-mercury temperature produces condi-
tions which make starting with rated peak plate current diffi-
cult, High condensed-mercury temperature decreases the arc drop
and 1s favorable for long filament life, but reduces the maximm
value of peak inverse voltaege which the tube will atand,

# Approximate for supply frequency up to 150 cycles and for con-
densed-mercury temperature range of 100 to 60°C,

Product of HYTRONIC LABORATORIES Salem, Mass.




2 The coated filament is Intended for a-c¢ operstion from a
secondary winding of a power transformer. This filament source,
provided with a center-tap In the transformer secondary or sult-
able center-tap resistor, should supply at the socket terminals
the rated voltage of 2,5 volts under a1l operatirg conditions.
The filament voltage, measured at the tube terminals, should not
vary more than plus or minus 5% from the rated value. This tol-
erance should include the effects of regulation ceused by trans-
mitter-modulation load as well as the normal power~supply regula-
tion. Less than the recommended fllament voltage may cause a
high voltage drop with consequent bombardment of the filament and
eventual loss of emission, Higher than the rated voltasge will
greatly shorten the 1life of the filament.

When operating type 866 Jr. from transformers designed for
higher filement current rectifiers, the filament voltage should
be adjusted to 2,5 volts. The current drain affected by two 866
Jr. rectifiers totals 6 amperes and is 4 amperes lower than
larger mercury type rectifiers. Due to the lower current drain,
the filament transformer will supply higher potential than 1is
reted,

The filament of the 366 Jr. should be allowed to come up to
operating temperature before the plate voltage is applisd, The
temperature of the alr surrounding the tube will vary the delay
perlod required for preheating the filament. For average condi-
tions, the delay should be approximately 30 seconds, If there is
evidence of arc~back in the tube, the tlme delay should be in-
creased, In radio transmithers during "standby" perlod, the fil-
ament should be kept at 1ts rated voltage to avoid delay in "com-
ing back"., A protective relay having an obtailnable delay period
of one minute 1s desirable 1n the plate clrcult to nrevent auto-
matlcally the application of plate voltage until the filament has
reached operating temperature,

When a Hytron 866 Jr. is first placed in service, its fila-~
ment should be oprerated at normal voltage for approximately 15
minutes without plate voltage in order to distribute the mercury
properly. This procedurec need not be rereated unless, during
subsequent handling, the mercury is spattered on the filament and
plate,

Shields and R.F. filters should be provided for the 866 Jr.
i1f 1t 1s subjected to extraneous high-voltage and high-Irequency
fields when in operaticn, These flelds tend to produce breakdown
effects in mercury vapor and are detrimental to tube 1life and
performance. External shielding is employed when the tube is in
proximity to high-voltage field. R.F. filters are employed to
prevent damage caused by radio-frequency currents which might
otherwise be fed back Into the rectlfier tubes.

OPERATION

As a single-phase or multlephase rectifler, Hytron 866 Jr.
should be operated under conditions such thet the maximum rated
values under characteristics are not exceeded, laximum Peak In-
verse Voltage and i‘axximum FPlate Current are the fundamental lim-
itatlons in the operation of this tube,

Two or more 866 Jrts may be connected in parallel to rive a
corresponding increase in output current over a single tube. 1In
this service a stabilizing resistor of approximately 50 ohms
should be connected in series with each plate in order that a
proportionate share of the total load current will be cerried by
cach tube., In specisl cases where it is desirable to minimize
the small power loss ceused by the voltare drop through the stab-
11izing resistor, an inductance of aprreximately one-third henry
may be connected in series with the plate lead of each tube in
place of the stabilizing resistor, The inductance has tne added
advantage of limiting the peak current to each tube, is especlally
desirable when a condenser-inpnt tyre of filter is used,




Filter circults of either the condenser-input or the choke=~ 3

input type may be employed. If the condenser-input type of filter
1s used, speclal consideration must be given tc the 1nstantaneous
peak value of the a-c¢ input voltage which is about 1.4 times the
RMS value as measured with an a-c voltmeter, It is important,
therefore, that the filter condensers (especially the input con-
denser) have a sufficiently high breakdown rating to withstand
this instantaneous peak value, With the condenser-input type of
filter, the peak plate current of the tube i:s considerably higher
than the load current. When choke input to the filter 1s used,
the peak plate current is substantially reduced., This type of
circult 1s preferable from the stendpoint of obtaining the maximum
continuous d,c. output current from the 866 Jr. under the most fa=-
vorable conditions. Taple 1 gives definite values of choke induce-
tence (L) and condenser capacity (C) for cholke-input-to-ilter
circuits which will keep the peak plate current below the reco-
mmended maxlmum, provided the average d.c. load current for any in-
stallatlion does not exceed the maxlimum load current fisures given
in the table, Values of (L) and (C) are based on a 60~cycle 8.C.
voltage supnly. It is Important that a good gquality input choke
be vsed z0 that 1ts inductance will not drop below the required
minimum value under full load~current conditions. The capacitance
(C) civen in the table is small enousgh to prevent excessive surges
when power 1s flrst applied to the circult and yet is large e-
nough to cive adequate filtering., If the inductance (L) is in-
creased, 1t i1s permissible to increase the canacitance in the same
proportion., In a two-section filter with two inductances of une-
gual valuve, the larger inductance should be placed next to the rec-
tifier tubes, With such an arrangement, the maximum value of sach
capaclitance should be determined on the basis of the value of the
inductence nreceding it. The first three circults (figs. 1, 2 and
3) of Table 1 will have a ripple voltage of less than 5% when used
wlth a twoecection fllter having a minimum of inductance and the
cerresponding raximum of capacitsnce, For most purposes, this is
adequate filterirrc. Similarly, the next two circuits (firs, 4

and 5) will pive a ripple voltage of less than 1%, The last set
cf conditions in the table applied to a single-phase, full-wave
syster: using two tubes with condenser input to the filter. It
will be noted that the maximum d.c, output voltage available at
the filter is 25/ higher than for the choke-input system (fig. 1),
but the permissible d,c. load current is 507 lessz, Similarly,
these s=ame percentages will hold for the single-phase, full-wave
system using four tubes, (fig.2). For any of these circuits,
better filtering may be obtained with inductance larger than the
minimum slven 1n the tanle. T/ith the use of larger inductances,
the correspondins capaclitances may be increased by the same per
cont as the inductances %o rive stilll better smoothing. The use
of additional sections in the fillter, of course, 1s another way

of obtalnling preater smoothing,
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DG OREE;-HO‘Cs N 1 D~C
MAX, SEX 0 MAX,
A=C INPUT VOLTS OUTPUT ﬁﬁqg% LOAD
CIRCUIT (RMS) VOLTS CHOKE DENSER 4
0 (L) (c) AMPERES
FILTER

SINGLE-FPHASE 1250 max, per tube 1125 6,0 1.6 0,25
FULL=WAVE 1000 per tube 900 4.9 1.8 0,25
{2=tubes) 750 per tube 676 3.3 2.8 0.25

500 per tube 450 2,1 4,2 0.25
SINGLE-PHASE | 2500 mex, total 2250 12,0 0,8 0.5
FULL=-WAVE 2000 total 1800 10,0 1.0 045
(4=tubes) 1600 total 1350 8.4 1.2 0.5
Bridge Rect. 1000 total 900 6.8 1.5 0.5
THREE-PHASE 1450 max, per leg 1685 2.2 1.8 0,375
HALP-~-WAVE 1250 per leg 1450 1.7 2.4 0,375
{3=tubes) 1000 per leg 1175 1.0 3.0 0,375

750 per leg 875 0,8 4,0 0,375
THREE-PHASE 1450 max, per leg 1685 1.5 0.7 0,75
PARALLEL 1250 per leg 1450 1.0 0,9 0,76
DOUBLE~-Y 1000 per leg 2178 1,0 1,1 0,75
{6=tubes) 750 per leg 875 0.7 1.5 0.75
THREE-PHASE 1450 max, per leg 3385 1.5 0,84 0.375
FULL=-WAVE 1250 per leg 29256 1.2 0.9 0,375
(8=tubes) 1000 per leg 2350 1.0 1,0 0,375
Bridge Rect, 750 per leg 1750 0,8 1.3 0,376
SINGLE~PHASE | 1250 max, per tube 3400 - - 0.2
FULL=-WAVE 1000 per tube 1125 - - 0.2
(2-tubea) 750 per tube 850 - - 0,2
Cond, Input 500 per tube 576 - - 0.2
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The 5514 is a 65-watt, high-mu, all-purpese transmitting triode designed for highly efficient operation over a wide range of
plate voltages in either audio or r-f applications, It has a low internal tube drop for maximum efficiency, dual base connec-
tions to the grid, zirconlum-coated graphite plate, and lava-insulated plate cap. High amplification factor of the 5514 per-
mits operation at plate voltages up to 1250 volts without cxceeding maximum plate dissipation when no fixed bias is used
and excitation is removed. At 1500 volts, a fixed bias of 4.5 volts is adequate for tube protection. The 5514 is interchange-
able with mony other triodes in its voltage range; substitution of the 5514 often permits higher input, Discontinued Hytron
types HY30Z, HY40, HY40Z, HYS1A, HYSIB, and HY5!Z are supplanted by the 5514,

OPERATION HINTS

So versatile is the 5514 that all its possible applications cannot be covered
aven In such comprehensgive listings as are included in this data sheet.
High amplification factor of the 5514 makes the bias problem simple.
Maximum plate dissipation is high enough to permit zero-bias operation at
up to 1250 plate volts, without fear of tube damage. For example, with
grid excitation removed, zero bias, and 1250 plate volts, the static plate
current renges from 34 to 50 ma (dependent on normal variations in manu-
facture of the tubes), thus developing between 42.5 and 62.5 watts of
plate disslpation.

Because of this feature, it is practical to construct a transmitter with no
protective bias supply (operating bias obtained from a grid resistor in ac-
cordance with the dats shown) and with 435 watts input for two tubes.
Keying in low power stages for break-in operation is perfectly feasible un-
dar these conditions. To take advantage of this no-bias-supply festure,
however, it is absolutely necessary that perfect mneutralization and complete
absence of pearasitic osciltation be attained. ¥f a cutoff bias {approximately
plate potential divided by amplification foctor) is used, the neutralization
problem is much less critical.

The 5514 may also be used as s radio-frequency amplifier without any bias
whatsoever. This class of operation is similar to the commonly used class B
sudio, It has the advantage of requiring extremely low driving power. The
type of operation can be called class B r-f, but should not be confused with
class B lincar. Efficiency under ciass B r-f conditions is of the order of 60
10 70 per cent; as an example, the 5514 with 1000 plate volts delivers
spproximoately 120 watts of class B r-f power output with about 3.5 watts
drive. In class C, it would yield 132 watts with 8.7 watts drive. In either
class of operation, it has been found that lincarity of modulation is obtained
without difficulty,

High output is delivered by the 5514 at low plate voltages, thus resulting
in a low impodance oulput circuit. For this reason it is 8 simple matter to
use the tube as a driver to match effectively the grid impedance of another
5514 in the following amplifier. Grid drive for triode power tubes is usually
composed of a high current at a rother low voltage. This is particularly
true of the 5514 with which the tendency to supply too much grid voltage
must be avoided. A high current combined with 8 low voltage means a
low Impedance. Medium- and low-mu tubes generally require & high im-
pedance plate load, therefore making it difficult to match thelr high-
impedance outputs to a following low-impedance grid input. Using the
5514 in both driver and amplifler stages, however, simplifies the impedence
matching problem, Since the 5514 can be operated with a low-impedance
output, direct capacitive coupling to the following tube is cffective and
involves no special matching adjustments.

Close clectrode spacings of the 5514 permit efficient operation at high
frequencies, but the usual care must ba exarcised in transmitter design to
avoid parasitic oscillations. Migh-frequency parasitics can be eliminated by
tuned chokes in the plate Jcads, These chokes should be designed to have
8 high impedance at the pearasitic frequency and a low impedance at the
operating frequency.

It is advisable to have both grid !eads of the 5514 tied together at the
socket In all types of operation. This is particularly true at high frequencies,
since the lead inductance in the grid circuit is thereby reduced.

L g
5514°

HIGH-MU
TRIODE

CLASS C R-F AMPLIFIER
CLASS B AUDIO AMPLIFIER

GENERAL CHARACTERISTICS

Filament thoriated tungsten
Potential 7.5 5% volts
Current 3 amperes

Transconductance Ev = 1000V
Ec = 0, €& = 7.5V a-c 5100 umhos

Amplification factor 145

Direct interelectrode capacitances
Grid-to-plate 1.9 natd
Input 7.8 pafd
Quput 1.0 nafd

Maximum over-all length 6-9/16 Inches

Maximum diameter 2-7/16 inches

Bulb sT-19

Base 4-pin medium, low-loss phenolic

Cap medium with ceramic insulation

Mounting position filament plane must be vertical

Filament Plane Terminal Layout

(2 (3)
0 Q
bottom view of socket
Terminal Connections
1 —Filament 3—Grid
2—Grid 4—Filament

Cap—-Plate

RATINGS vs. FREQUENCY

Maximum ratings for full input apply to 60 megacycles. The 5514
may be operated at higher frequencies provided the maximum values
of plate voltage and power input are reduced according to the
tabulation below (other maximum ratings are the same as shown) .
Special attention should be given to adequate ventilation of the
bulb at these higher frequencies.

Frequency 60 80 100 me
Percentage of maximum ratings:

Plate potential 100 75 60 percent
Plate input 100 75 60 percent

A-F POWER AMPLIFIER AND MODULATOR — CLASS 8

Maximum Ratings, Absolute Values

1500 max volts
125 max wvolts

D.c plate potential
Peak positive a-f grid potential

262.5 max watts
65 max watts

Max signal plate input power ¢
Plate dissipation ¢

Max signal d-c plate current ¥75 max ma
Typical Operation — Average Characteristics
Unless otherwise specified, the values are for two tubes

D-c plate potential 400 500 600 600 750 750 850 B5G 1000 1000 1000 1250 1250 1250 1500 1S00 1500 vaits
D-c grid potential 2 la} o] [/} 0 o 0 ] 0 o] 4] 4] 0 0 4] 0 -45 -45 =45 volts
Peak a-f grid to grid potential 98 96 96 136 93 135 90 126 89 123 135 84 18 134 96 130 146 volts
Zero signal d-¢ plate current 24 30 36 36 46 46 54 S4 64 54 64 84 84 84 S0 50 50 ma
Max signal d-c plate current 200 200 200 300 200 300 200 300 200 300 350 200 300 350 200 300 350 ma
Max signal d-c¢ grid current 60 60 60 110 60 S0 54 90 54 80 88 50 72 84 46 6 88 ma
Load resistance (plate to plate) 4000 SS00 6500 4800 8400 6000 8500 7000 11600 8000 6500 15000 10000 8400 17000 12600 10500 ohms
Max sig grld driving power 3 3 3 1.5 3 6 25 SS 25 5 6 2 4.5 5.5 2 5 6.5  watts
Moax slg plate power output 50 65 85 135 05 175 115 200 145 230 260 170 270 320 215 350 400 watts
Total harmonic distortion 3 2.5 2 6.5 2 4.5 2 45 2.5 2.5 2 4 3 2.5 2.5 2 2.5 percent




D-c plate potential

HYTRON 53514

R-F POWER AMPLIFIER AND OSCILLATOR
CLASS C TELEGRAPHY AND FREQUENCY MODULATION

Key down conditions per tube, without amplitude modulation

Maximum Ratings, Absolute Values

1500

max

volts

Peak positive r-f control grid potential 125 max volts
D-c control grid bias —-200 max volts D-c plate input power 262.5 max watts
D-c plate current 175 max ma Plate dissipation 65 max watts
D-c control grid current 60 max ma
Typicat Operation — Average Characteristics
D-c plate potential 400 400 500 500 600 600 750 750 850 850 1000 1000 1250 1250 1500 1500 volts
{a) =15 -24 =15 -36 -22.5 -36 =225 -36 =30 60 =37 ~60 —-45 -84 =52 106 volts
D-c grid patential & [4-3) 400 400 600 600 &00 &00 500 600 800 1000 100G 1000 1200 1400 1400 1800 obms
{c) 110 110 110 170 165 170 165 100 220 250 270 250 330 360 380 450 ohms
Peak r-f grid potentiat 67 100 &9 114 745 312 74.5 My 82 146 89 145 99 172 117 187  wvolts
O-c plate current 100 150 100 150 100 150 100 175 100 175 100 175 100 179 100 175 ma
D-c grid current 37 60 37 60 37 &0 37 60 37 &0 37 &0 Exl 60 37 60 ma
Grid driving power (approx.| 25 6 25 6.8 2.8 6.7 28 7 3 8.8 33 8.7 17 99 4.4 12 watts
Plate power output fapprox.) 4 30 43 37 54 43 65 55 92 64 o 5 132 93 165 182 200  watts
R-F POWER AMPLIFIER -— CLASS C TELEPHONY
Carrier conditions for use with a maximum modulation percentage of 100
Maximum Ratings, Absolute Values
D-c plate potential 1250 max wvolts Peak positive r-f grid potential 125 max wvolts
D-c control grid bias —200 max volts D-c plate input power + 175 max watts
D-c plate current 175 max ma Plate dissipation + 43 max watts
D-c grid current 60 max ma
Typical Operation — Average Characteristics
D-c plate potential 400 400 500 500 600 600 750 750 850 850 1000 1000 1250 1250 volts
{a) -5 =24 =15 -36 -22.5 -36 =225 -36 -39 —60 -37 —-60 -45 -84 volts
D-c grid potential § [{-}} 400 400 600 600 600 600 600 600 80O 1000 1000 1000 1200 1400 ochms
tc) 110 110 110 170 165 170 165 180 220 250 270 250 330 415 ohms
Peak r-f grid potential 67 100 69 114 74.5 12 74.5 (R 82 146 B9 145 99 168 volts
D-c plate current 100 150 100 150 100 150 OO 175 100 175 100 3175 100 142 ma
D-¢ grid current 37 60 37 60 37 60 37 80 37 &0 37 60 37 680 ma
Grid driving power {approx.) 25 6 235 6.8 2.8 6.7 2.8 7 3 8.8 33 8.7 3.7 10 watts
Plate power output lapprox.) A 30 43 37 54 43 65 55 92 64 110 75 132 93 135 watts
1200, ey
// HYTRON 5514 % Obtained from (a) fixed supply (b)
g A }' FILAMENT POTENTIAL-.3 Vo control grid resistor {c) cathode re-
£'%% /,/_/,_,', © sistor, or by combination of methods.
1 »
% /)/ // v Averaged over any a-f cycle of sine
!\ Boo — ) wave form.
||=.I / / o, . -
3 | | iy + When madulated 1009% with a sine
bt Mﬁﬁ'—‘“/' wave, the average power increases by
a sy v a0 509%. With a complex wave form,
[ 4
© -__’__‘_,.‘——-‘ such as is produced by speech or mu-
g "] sic, the average power increases ap-
§ _______--'-‘jg_— proximately 15% to 25%.
« _—a—-“'_"--
4 +20 A "Plate power output’ includes cir-
S0 T cuit losses and r-f radiation losses as
14 .
E _— ) well as useful power delivered to the
———t== = load.
% ) 200 1000 200 1400 %00
PLATE POTENTIAL-YOLTS
PREPARED BY COMMERCIAL ENGIMNEERING DEPT.
HYTRON RADIO & ELECTRONICS CORP,
MAIN OFFICE: SALEM, MASSACHUSETTS
8ul|etin‘No, E-127, lssued April 15, 1947
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9916

The 5516 is an instant-heating filamentary-type 15-watt transmitting beam
pentode. Designed for vhf mobile equipment, it is ideal as a class C
frequency multiplier or as a class C amplifier requiring no neutralization in

CLASS C R-F BEAM PENTODE
FREQUENCY MULTIPLIER
A-F AMPLIFIER & MODULATOR

INSTANT-HEATING

. 15-WATTY
BEAM PENTODE

FILAMENY

]

General Characteristics

properly designed circuits operating up to 165 mc. Extremely low internal Ful:ment. d center tappzdo ?:T;ocm‘;d

tube drop makes the 5516 highly efficient at the low plate potentials so otential a-c or d-c 0 £ 10% volts

desirable for portable and mobile applications. A tremendous saving in Current 0.7 amperes

battery power tover that with cathode-type tubes) is made possible in Heating time (approx.)*® 2 seconds

such applications by the 5516's instant-heating filament. “When used in Transconductance (for Eb = 450V,

conjunction with other instant-heating types (such as the 2E2% and 2E30), Ec2 = 250V, Ecl = —~19V, Ef =

all electrode potentials may be applied simultaneously, thus permitting the 6.0V a-¢) 4000 pmhos

instant-heating filament to be turned off during transmitting standby Fimats

periods. Filament of the 5516 is rated at 6.0 volrs—gthe potential preferred Avg;i;ge smplification factor Gy to

by RMA for mobile service. While the 5516 is primarily adapted to mobile Direct interelectrode capacitances

equipment, all ratings are for continuous commercial service (CCS) and {no external shield}

are equally suitable for fixed staticn use. Grid to plate {max) 0.12 autd

The 5516 has several constructional advantages. Zirconium-coated plate, Input 8.5 upfd

gold-plated control grid, and carbonized screen grid enable maximum pos- Output 6.5 putd

sible vhf ratings, despite compact size. A special. rugged filament suspen- Bulb T-11

:f:n avoids shol;f circuits and burn-outs in rigorous mobile applications. Maximum overall length 3.21/32 inches

ree separate base-pin connections to the filament center tap provide for - . R i

the lowest possible cathode lead inductance. The dishpan stempand com- Maxl.mum sgafed height 3-3/32 !nches

Maximum diameter 1-7716 inches

pact structure give short, heavy leads with low inductance and capacitance. B
ase

Cap
Mounting position

short octal low-loss phenolic
smatl metal
filament plane must be vertical

A-F Power Amplifier and Modulator — Class A,

Filament Plane

Terminal Layout
Maximum Ratings, Absolute Values

D-c plate potential 600 max volts
D-¢ screen grid potential 250 max wvolits
Contro] grid resistos 50000 max ohms
D-e plate input power 13 max watts
D-c screen grid input pawer 5 max watts
Plate dissipation 15 max watts
Typical Operation — Average Characteristics
cgs KEY
Push-Pull Amplifier bottem view of socket
Unless otherwise specified, the values are for two tubes: T inal C ,
A-c filament potential g 6.0 6.0 6.0 6.0 volts erming onnections
D-c plate potential 250 300 400 500 volts Pin Connection Pin Connection
- B tial . .
D-c screen grid potentia (a E?g _]275_2 _1285_2 Eg? :g::: j Fil. center tap and beam S Control gn.d
D-c control grid bias ¢ ¢ b oL S .. L plates 6 Same as pin |
(€ 135 170 240 330 ohms 2 Filament 7 Filament
Peak a-f cantrol grid to control grid 3 Screen grid 8 No connection
patential 30 is 37 42 volts 4  Samea af pin 3 Cap Plate
Zero signal d-c plate current 104 96 75 60 ma
Max signal d-c plate current 116 114 100 92 ma
Zero signal d-c screen grid current 10 8 4 3 ma
Max signal d-¢ screen grid current 20 17 14 10 ma gn
Effective load resistance (plate to platel 5000 5000 8GO0 11000  ohms A-F Power Amplifier and Modulator — Class AB,
Max signal plate power output 9.5 11 15 21 watts
Total harmonic distortion 4.5 4 4 35 Dpercent Maximum Ratings, Absclute Values

D-c plate potential 600 max volts

D-c screen grid potential 250 max wvoits

Cae Peak positive a-f control grid potential 20 max volts

A-F Power Ampllfler and Modulator — Class ABI Max sighal d-¢ plate currenty 70 max ma
Max signal plate input power J 42 max watts

Maximum Ratings, Absolute Values Max signal screen grid input power 5 max watts

D-c plate potential 600 max wvolts Plate dissipation y 15 max watts
D-¢ screen grid potential 250 max volts
Control grid resistor 50000 max ohms Typical Operation — Average Characteristics
E,;:c;ie;?pag{ifnmpm power }g :::: ::n: Unless otherwise specified, the values are for two tubes:
A-c tilament potential g 6.0. 6.0 6.0 6.0 volts

Typical Operation — Average Characteristics D-c plate potential 300 400 500 600 volts
Unless otherwise specified, the values are for two tubes: D-c screen grid patential 250 250 250 250 voits
A-c filament potential g 6.0 6.0 60 6.0 volts D-c control grid bias g ¢ fa 25 -25 -25 =25 volts
D-c plate potential 300 400 S00 600 volts Peak a-f control grid to control grid
D-c screen grid potential 250 250 250 250 volts potential 80 80 80 80 volts
D-¢ control grid bias g § fa ~25 =25 =25 25 volts Zero signal d-c plate curreat 30 32 34 36 ma
Peak a-f control grid to control grid Max signal d-¢ plate current 140 140 140 140 ma

potential 50 50 50 50 volts Zero signal d-c screen grid current 1 i 1 1 s
Zero signal d-c plate cusrent 32 32 34 36 ma Max signal d-c screen grid current 24 24 24 24 ma
Max signal d-c plate current 9? 90 9? 9? ma Max signal d-c control grid current 4 4 4 4 ma
s\ear: :ilgg::ll 3_-: :g:::: gg::g cc:::::: 16 l¢]1 14 14 :: Eftective load resistance {plate to plate) 4000 6000 8000 10500 ohms
Effective load resistance (plate to platel 6500 9000 12000 16000 ohms Max signal control grid driving power  0.16 0.16 0.16 0.16 watts
Max signal plate power cutput 15 20 28 38 watts Max signal plate power output 25 38 53 67 watts
Total harmanic distortion 2.5 2.5 2.5 2.5 percent Total harmonic distortion 4 3.5 s 3.5 percent

PREPARED BY COMMERCIAL ENGINEERING DEPT.

HYTRON RADIO & ELECTRONICS CORP.
MAIN OFFICE: SALEM, MASSACHUSETTS



HYTRON 5516

R-F Power Amplificr and Oscillator
Class C Telegraphy and Frequency Modulation

Key-down conditions per tubc without amplitude modulation.
Maximum Ratings, Absolute Values

D-c plats potential
D-c screen grid potential
D-¢ control grid bias

600 max voits
250 max wvolts
=150 max volits

Control grid resistor 50000 max ohms
D-¢ plate current 90 max ma
D-c control grid current 6 max ma
Peak positive r-f control grid potential 35 max volts
D-¢ plate input power 45 max watts
D-c screen grid input power 5 max watts
Plate dissipation 15 max watts

Typical Operation — Average Characteristics

Filament potential 6.0 6.0 6.0 volts
D-c plate potential 400 500 600 volts
D-¢ screen grid potential 250 250 250 volts
{ -80 =60 volts

D-c control grid bias §§ {ib 12 12000 12 ohms
{c 650 550 650 ohms

Peak r-f control grid potential 85 85 85 volts
D-c platg current 15 50 75 ma
D-¢ screen grid current 15 15 15 ma
D-c control grid current 5 5 5 ma
Control grid driving power {approx} 0.5 05 0.5 wotts
Plate power output |spprox) & 21 32 32 watts

Mseasured parformance at 156 mc me

Filament potential 6.0 6.0 volts
D-¢ plate potential 400 450 volts
D-c screen grid potential 250 250 volts
{a -4 -40 volts

D-c control grid biss 8 b 20000 20000 ohms
lc 410 43S ohms

Peak r-f control grid potential 60 60 volts
D-¢ plate currant 80 15 ma
D-c screen grid current 15 15 ma
D-c control grid current (approx} 2 2 ma
Control grid driving powar {approx} 2 2 watts
Plate power output {approx) A 19 21 watts
Uscful power output (approx) 4 16 18 watts

Plate & Screen Grid Amplitude Modulated
R. F. Power Amplifier — Class C Telephony

Carrier conditions for use with a max modulation percentage of 100
Maximum Ratings, Absolute Values
D-c plate potential

D-¢ screen grid potential 250 max voits
D-c control grid bias =150 max wvolts
D-c plata current 75 max ma
D-c control grid current 6 max ma
Peak itive r-f control grid potential 35 max wvolts
D-c plate input power ¢ ssg max watts

10

475 max volts

D-c screen grid lnput power ¢ max watts
Plate dissipation ¢ max watts

Typical Operation — Average Characteristics

Filament potential 5.0 6.0 6.0 valts
D-c plate potential 300 400 475 volts
D-¢ screen grid potential 250 250 250 volts
(a =50 =90 volts

D-¢ control grid bias § (b 18000 18000 22500 ohms
{c 1050 1000 1200 ohms

Peak r-f control grid potential 115 115 115 volts
D-¢ plate current 60 15 63 ma
D-c screen grid current 15 125 10 ma
Screen grid dropping resistor 3500 12000 22500 ohms
D-c control grid current 5 S 4 ma
Control grid driving power (approx) 0.6 0.6 0.5 watts
Plate power output (approx) A 12 20 22 watts

M d perk at 156 mc mec

Filamant potential 6.0 6.0 voits
D-c plate potential 300 350 volts
D-¢ sereen grid potential 250 250 volts
(a ~45 45 volts

D-¢,control grid bias g (b 15000 i5000 ahms
¢ 650 550 ohms

Peok r-f control grid potential 65 volts
D-¢ plate current 55 10 ma
D-c¢ screen grid current 125 125 ma
Scrcen grid dropping resistor 4000 B80Q0 ohms
D-¢ control grid current (approx) 3 ma
Control grid driving power (approx) 3 3 watts
Plate Fowcr output {approx) A 14 14 watts
Useful power output (approx} A 8 12 watts

* Tha plate supply must be switched off before or simultaneously with the
filament in all applications. When the 5516 is used as an r-f driver for a
tube having a thorlated-tungsten tilament, provislon must be made so
that the driven tubels) is not operated with plate and screen potential
aaplfcd but without a bies voltage during the time interval reciuired for
the 5516 to come up to operating tempersture. When the fllament is
heated from a transformer with a nominal 6.3-volt output, the filament
c?ngeacfio?s mpy be made with small wira to introduce the necessary drop
of 0.3 volts.

Tube conservation: “When the standby period is generally tess than 15
minutes, additional tuba life can be obtained by reducing the filament po-
tentlel to 8095 of the nominal operating voltage. For longer standby
periods, the filament should be turned off,

Ratings vs. Frequency

Maximum ratings for full input apply to 80 megacycles. The 5516 may e
operated at higher frequencies provided the maximum values of plate
voltege and power input are reduced according to the tabulation below
{other maximum ratings are the same as shown above). Special attention
should be given to adequate ventilation of the bulb at these higher fre-

guencies.

requency 80 135 165 me
Percentage of maximum ratings:

Plate potential 100 83
Plate input 100 89

15 percent
78 percent

a0 HYTRON 5516
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@ When d-c is used on the filament, the bias should be reduced approxi-
;nlatefy 3-1/2 volts and the grid return made to the negative leg of the
ilament,

$ Obtained from (al fixed supply, (b) control grid resistor, (¢} cathode re-
sistor, or by combination of methods.

Y Averpged over any a-f cycle of sine wave form.

+ When modulated 10095 with a sine wave, the ave:jge power Incredses
by 509%. With a complex wave form, such as is ?r juced by speech or
music, the average power increases approximately 1585 to ZSV%.

A ""Plate power output’™ includes circuit losses and r-f radiation Josses as
well as useful power delivered to the load.

® In vhf circuits all three filament center taps should be well bypassed to or
grounded to 8 common point to provide lowest effective eathode inductance,

Bulletin E-126 Issued April 15, 1947
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HYTEON TYPE 5252
INSTANT-HEATING R-F DEAM PENTODE

The 5812 is an instant-heating, 10-watt, miniature beam-pentode power tube for
use in r-f and a-f service. Its versatility permits its use in all stages, r-f
and a-f, of an entire low-power transmitter. The low plate voltage requirement
makes it especially adaptable to portable and mobile applications, In this type
of service its instant-heating filament can be turned off during transmitting
standby periods. The 58i2 provides significant power savings in portable and
mobile receivers as an a-f output tube which is turned on only during active re-
ception periods by a signal-actuated relay. Thus a tremendous saving in battery
drain ( over that possible with cathode-type tubes ) can be gained when the trans-
mitting or receiving time is a small percentage of the total time. The 5812 in
properly designed circuits requires no neutralization at freguencies up to 165
megacycles and can be used at full ratings at that frequency.

The 5812 has been designed and constructed in accordance with transmitting tube
practices, and the characteristics in both the negative and positive grid regions
are carefully contrclled by suitable tests on each tube. All ratings are for
continuous commercial service ( CCS ).

GENERAL CHARACTERISTICS

Filament center-tapped oxide-~coated
Potential, a-c or d-c 6.0+#10% volts
Current 0.65 ampere
Beating time (note 1) 2 approx. seconds

Average amplification factor
( 61 to G2 ) 5.5

Direct interelectrode capacitances (measured without shield)

Grid to plate (maximum) 0.2 uuf
Input 9.0 uuf
Output 7.4 wuf

Bulb Miniature T-5-%

Maximum over-all length 2-5/8 inches

Effective bulb length 2-3/32 inches

Bulb diameter 3/% inch

Weight 0.5 ounce

Base Miniature 7T-pin button

Mounting position filament plane must be vertical

For further information write Commercial Engineering Depariment, Hytron Radio & Electronics Corp.,
Salem, Mass., or telephone Salem 2240

...... .

HYTRON RADIO AND ELECTRONICS CORPORATION
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General characteristics cont'd.

Terminal Connections:

Pin 1: Control grid Pin 5: Plate
Pin 2: Beam plates * Pin 6: Screen grid
Pin 3: Filament Pin T: Filament c.t.

Pin 4: Filament

AVERAGE STATIC CHARACTERISTICS

Filament potential 6.0 d-c volts
D-c plate potential 250 volts
D-c screen grid potential 250 volts
D-¢ control grid bias -2L.5 volts
D-c plate current 40 ma
D-¢ screen current 1.8 ma
Plate resistance 63,000 ohms
Transconductance %P,Od% umhos

R-¥ POWER AMPLIFIER AND OSCILLATOR
Class C Telegraph and Frequency Modulation
Key-Down Conditions Per Tube Without Amplitude Modulation

Maximum ratings - absclute values

D-c plate potential 300 max volts
D-c screen grid potential 250 max volts
D-c control grid bias -150 max volts
Control grid resistor 100,000 max ohms
D-c plate current 60 max ma
D-c control grid current 3 max ma
Peak positive r-f control grid potential 30 max volts
D-c plate input power 18 max watts
D-¢ screen input power 2.5 max watts
Plate dissipation 10 max watts

Typical Operation and Average Characteristics (160 megacycles)

D-c plate potential 300 volts
D-c sgreen grid potential 200 volts
D-c control grid bias # (a -45 volts

(b 60,000 ohms
Peak r-f conirol grid potential -—-- volits
D-c plate current 55 ma
D-¢ screen grid current 3 ma
D-¢ control grid current 0.75 ma
Control grid driving power (approx.) 1.5 watts

Useful power output (approx.) 7 watts
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Note 1,

The plate supply must be switched off before or simultaneously with

the filament in all applications. When the 5812 is used as an r-f
driver for a tube having a thoriated-tungsten filament, provision

must be made so that the driven tube (s) is not operated with plate

and screen potentials spplied but without a bias veltage during the
time intoervel required for the 5812 to come up to operating temperature.

Beam plates should be connected directly to ground or filament center
tap. In vhf circuit, the center tap shouid be by-passed to or grounded
to a common point to provide lowest effective filament inductance.

Obtained from (a) fixed supply (b) control-grid resistor (c) cathode
resistor or by a combination of these methods,

Tube conservation: When the standby period is generally less than 15 minutes,
additional tube life can be obtained by reducing the filament potential to 80%
of the nominal operating voltage. For longer standby periods, the filament
should be turned off.
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PHYSICAL DATA

Plate Carbonized Nickel
Grid Molybdenum=-Nickel
Filament Thoriated Tungsten
Insulation Ceramic

Base 4 Pin UX Ceramic
Plate Lead Metal Top Cap

Max, Overall Length 5 3/4"

Max., Diameter 2 1/16"

Bulb ST=16

Net Welght 2 1/2 oz.

ELECTRICAL DATA

Filament Voltage 7.5 volts
Filament Current 2,25 amp.

D.C. Plate Voltage 800 volis max,
Plate Dissipation 25. watts max,
Max, Plate Current 75, ma.

Max, Grid Current 25, me.,
Average Amp, Factor 55

Mutual Conductance 3000 umhos

INTERELECTRODE CAPACITANCE PLATE

Grid to Plate 4,6 uuf
6rid to Filament 4.2 uuf 3) (2
Plate to Filament 1,0 uuf

BASE PIN CONNECTIONS

Filament *

No Connection @ o
Control Grid

Filament

NSRS
e

TOP VIEW

R.F. POWER AMPLIFIER, OSCILLATOR, CLASS "B" MODULATOR,
POWER-DOUBLER.

The Hytron HY25 1s a three-clectrode transmlitting tube of the high
mu type for use as a radio-frequency amplifier, osclllator, or
class "B" modulator and audlo-frequency amplifier. Type HY25 due
to 1ts high value of transconductance operates at high efficlency
as a Power Doubler requiring small values of driving power, The
internal structuare of the HYR5 permits operation at maximum rat-
ings at frequenciles up to 60 megacycles., The maximum plate dissi-
pation is 25 watts for Class "C" Telegraph and Class "B" Services.

Product of HYTRONIC LABORATORIES Salem, Mass.




HYTRON HY25
GENERAL DESCRIPTION

The Hytron HY25 1s an exceptlionally fine radlo frequency ampli-
fier and surprisingly high power outputs may be obtalned at mod-
erate plate voltages. ILow inter-slectrode capacity, high amplil-
fication factor, and high mutual conductance result in a combin-
ation which requires a very small amount of grid driving power
and low bias, For Class "C" operation it 1s not necessary to use
high blas to obtain good efficiency. Only 17 milllamperes of grid
current is required for full excltation, and to obtain optimm
blas, roughly 3000 ohms of grid leak is required for 750 volts on
the plate, Under no conditions should the grid current exceed 25
milliamperes, The data under Class "C" Amplifier glves optimum
operating conditions,

The Hytron HY25 is well suited for Class "B" audlo operation,

The high amplification factor coupled with the low plate impedance,
provides that it will deliver large amounts of power with low dis-
tortion, and low bilas and excitation requlrements. With 500 plate
volts 1t may be operated as a zero blas tube, The data under Class
"B" Audio gives optimum operation conditions. These conditlons
1imit the fotal distortion to less than 2%.

A.F, POWER AMPLIFIER AND MODULATOR CLASS "B"

D.C. Plate Voltage 800 max, volts
Maximum Signal D,C, Plate Current 75 max, ma,

Maximum Signal Plate Input 60 max, watts
Plate Disslipation 25 max, watts

Typical Operation:
(Unless otherwise specified, values are for 2 tubes)

DC Plate Voltage 500 650 800 volts
DC Grid Voltage# 0 -4,5 -9  volts
Static Plate Current 30 25 20 ma,
Peak A.F, grid to grid voltage 125 130 140 volts
Maximum Signal DC Plate Current 150 145 140 ma,
Load Resistance per Tube 1300 1800 2250 ohms

Effective Load Resistance P1,-Pl, 5200 7200 9000 ohms
Max. Signal Driving Power (approx.) 2.4 2.4 2.7 watts
Max. Signal Power Output (approx.) 45 80 75  watts

R.F. POWER AMPLIFIER -~ CLASS "B" TELEPHONY

(Carrier conditions per tube for use wlth a max. modulation
factor of 1.0)

DC Plate Voltage 750 max., volts
DC Plate Current 50 max, ma,

Plate Input 37.5 max, watts
Plate Dissipation 20 max, watts

Typical Operation:

DC Plate Voltage 500 750 volts
DC Grid Voltage# -4,5 -9  volts
Peak R.F. Grld Voltage 35 40 volts
DC Plate Current 50 50 ma.
DC Grid Current (Approx. ) [3 5 ma.

Driving Power (Approx, )##o

1.4 1.5 watts
Power Output (Approx.) 7.5

12,5 watts




PIATE-MODULATED R.F. POWER AMPLIFIER - CLASS "C" TELEPHONY -
(Carrier conditions per tube for use with a max, modulation
factor of 1,0)

DC Plate Voltage 700 max, volts

DC Grid Voltage -100 max. volts

DC Plate Current 75 max. ma.

DC Grid Current 25 max, ma,

Plate Input 53 max, watts

Plate Disslpation 25 max. watts
Typical Operation:
DC Plate Voltage 500 600 700 volts
DC Grid Voltage -30 ~-37% =45 volts
Peak R.F. Grid Voltage 250 250 250 volts
DC Plate Current 75 75 75 ma.
DC Grid Current (Approx. ) 17 17 17 ma,
Driving Power {(Approx, ) 5.0 5.0 5.0 watts
Power Output (Approx.) 25 33 40 watts
Grid Leak Bias 1750 2200 2700 ohms

POWER AMPLIFIER AND OSCILLATOR - CLASS "C" TELEGRAPHY
(Key-down conditions per tube without modulation##)

DC Plate Voltage 760 max, volts
DC Grid Voltage ~-200 max., volts
DC Plate Current 75 max, ma.
DC Grid Current 25 max, ma,
Plate Input 56 max., watts
Plate Dissipation 20 max, watts
Typical Operation:
DC Plate Voltage 500 6560 750 volts
DC Grid Voltage -224 30 ~45  volts
Peak R.F. Grid Voltage 120 120 130 volts
DC Plate Current 75 75 70 mae.
DC Grid Current (Approx, )ss# 15 15 15 msa,
Driving Power (Approx. )i o 2.0 2,0 2.0 watts
Power Output (Approx.) 28 37 42 watts
Grid Leak Bilas 1500 2000 3000 ohms
POWER DOUBLER
DC Plate Voltage 750 max, volts
DC Grid Voltage =200 max, volts
DC Plate Current 75 max., ma.
DC Grid Current 25 max, ma,
Plate Input 56 max, watts
Plate Dissipation 25 max, watts
Typical Operation:
DC Plate Voltage 500 750 volts
DC Grid Voltage =100 <135 volts
Peak R.F, Grid Voltage 150 175 volts
DC Plate Current 75 75 ma,
DC Grid Current (Approx. ) 20 20 ma,
Driving Power (Approx, )## 5,0 6,0 watts
Power Output (Approx.) 19 32  watts
Grild Leak Bilas 5000 6750 ohms

#* Averaged over any audio-frequency cycle of sine-wave form.

# Grid voltages are given with respect to the mid-point of filament
operated on a,c, If d.z. 18 used, each stated value of grid volt-
age should be decreased by 3.75 volts and the circult returns made
to the negative end of the fllament.

0 At crest of audio-frequency cycle with modulation factor of 1,0.
## ¥odulation essentlally negative may be used if the positive
peak of the audio~frequency envelope does not exceed 115% of the
carrier conditions,

#% Subject to wide varlations controlled by circuit constants and
operating characteristics of assoclated input and output circuits,




AVERAGE PLATE CHARACTERISTICS

WITH Eci AS VARIABLE
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Type HYLO 40 -1

PHYSICAL DATA

Plate Processed Graphite
Grid Molybdenum=Nickel
Filament Thoriated Tungsten
Insulation Processed Lava
Base 4 Pin UX Ceramic
Plate Lend Large Metal Cap
Max, Overall Length 6 9/16"

llax, Diametar 2 7/16"

Bulb ST=19

Net Weizht 3 oz,

ELECTRICAL DATA

Fllament Voltage 7.5 volts
Filament Current 2.25 amperes
D.C, Plate Voltage 1000, volts max,
Plate Dissipation 40, watts max,
Max, Plate Current 115, ma,

Max, Grid Current 25, ma e

Average Amp, Factor 25
Mutual Conductance 3800 umhos

INTERELECTRODE CAPACITANCE PLATE
Grid to Plate 6.3 uwal
Grid to [Filament 5.8 uuf 9 e
Plate to Pilament 1,8

BASE PIN CONNECTIONS

1 - Filament @*0

2 - No Connection
3 = Control Grid
4 - Fllament TOP VIEW

R.F, POWER AMPLIFIER, OSCILLATOR, CLASS "B" MODULATOR
GENERAL PURPOSE-HIGH EFFICIENCY TRIODE

The Hytron HY40 tube 1s a high efficiency triode of rugged con=
struction, Because of its high value of transconductance it op-
erates at high efficiency as an R.F. Amplifier requiring low dri-
ving power. The Internal structure permits operation at maximum
rating at frequencies up to 60 megacycles,

Product of HYTRONIC LABORATORIES Salem, Mass.




2 TYPE HY40
GENERAL DESCRIPTION

The construction of the HY40 1s similar to that of higher priced
tubes, A large sturdy graphite anode with plate lead at top of
bulb isolates the plate from all stem wires., All insulating mat-
erial is of specially processed lava,

The materials and workmanship in this product have been carefully
prepared and are the result of lengthy research into the problems
surrounding Amateur Radio, The quality and performance of this
and other Hytron tubes is definitely assured by 17 years of suc-
cessful manufacturing experience in the radlo tube fleld.

MAXIMOM RATINGS AND TYPICAL OPERATIHG CONDITIONS
4.F, Power Amplifier and Modulator Class "BY

D.C. Plate Voltage 1000 max, volts
Maximum Signel D,C, Plate Currents 115 max, ma,

Maximum Signal Plate Inputs# 115 max, watts
Plate Dissipationi 40 max, watts

#* Averaged over any Audio Frequency Cycle.

Typical Operation Two Tubes:
[Unless otherwise specifled, values are for 2 tubes)

Do.C. Plate Voltage 800 1000 volts
D.C. Grid Voltage -28 =374 volts
Static Plate Current 20 20 ma,

Peak A,F. grid to grld voltage 175 190 approx, volts
Maximum Signal D.C, Plate Current 270 270 mA .

Load Reslstance per Tube 1450 1750 ohms
Effective Load Resis., Pl.-Pl. 5800 7000 ohms
Maximim Signal Driving Power S 6 approx, watts
Maximum Signal Power Output 140 175 approx. watts

R.F. POWER AMPLIFIER = CLASS "B" TELEPHONY

{Carrier conditions per tube for use with a max, modulation
factor of 1,0)

D.C. Plate Voltage 1000 max, volts
D.C. Plate Current 75 max, wma,

Plate Input 75 max, watts
Plate Dissipation 40 max, watts

Typical Operation:

D.C. Plate Voltage 800 1000 volts

D.C. Grid Voltage =32 -40 volts

Peak R.P., Grid Voltage 60 60 volts

D.Ces Plate Current 75 75 ma,

D.,C. Grid Currentis 7 6 approx, ma,
Driving Power Requiredse: 8 5.5 approx, watts

Power Output 18 25 approx, watts




PLATE MODULATED R.F. POWER AMPLIFIER - CLASS "C" TELEPHONY
(Carrier conditions per tube for use with a max, modulation

De.Co Plate Voltage
D.C. Grid Voltage

D.C. Plate Current
D.Ce Grid Current

Plate Input

Plate Dissipation

Typical Operation:

D.C. Plate Voltage

D.C. Grid Voltage#

Peak R.F, Grid Voltage
D.C. Plate Current

DeCo Grid Currentitt
Driving Power Requlred:s
Power OQutput

factor of 1,

0)

850
=90
195
90
15
3.5
52

850 max,
=200 max,
90 max,
25 max,
77 max,.
40 max,

volts
volts
volts
mae

volts
volts
ma e
me,
watts
watts

approX. ma,
approx, watts
approx, watts

R.P. POWER AVMPLIFIER AND OSCILLATOR-CLASS "C" TELEGRAPHY
(Key down conditions per tube without modulation, )

D.C. Plate Voltage
D.Co Grid Voltage

D.C, Plate Current
D.Ce Grid Current

Plate Input

Plate Dissipation

Typical Operation:

DsCe Plate Voltage

D,Ce Grid Voltage#

Peak R.¥, Grid Voltage
D.C. Plate Current

DeCas Grid Currentist
Driving Power Requlred##
Power Output

## Subject to wide variations controlled by circuit constants and
operating characteristics of associated input and output circuits,
# Grid leak bias is not recommended,

600
=-50
165
115
20
5
48

800

-878
170
115
20
5
67

1000 max, volts
«150 max, volts
115 max, ma,
25 max. ma,
115 max, watts

40 max, watts

1000 volts
=90 volts
175 volts

115 ma,

20 approx, ma,.

5 approx.
86 approx,

If used, care must be taken

to maintain grid excltation while plate voltage is applied,

watts
wmtts




AVERAGE PLATE CHARACTERISTICS

WITH Eci AS VARIABLE
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2 - 39 Engineering Bulletin
Type HY4OZ 40 - 2

_PHYSTCAL DATA

Plate Processed Graphite
Grid Molybdenum-Nickel
Filament Thoriated Tungsten
Insulation Processed Lava
Base 4 Pin UX Ceramic
Plate Lead Large Metal Cap
Mex, Overall Length 6-9/16"

Mex, Diameter 2-7/16"

Bulb 3T-19

Net Weight 3 0z,

_ELECTRICAL DATA

Filament Voltage 7.5 volts
Filament Current 2,5 amperes
D.C. Plate Voltage 1000, volts max.
Plate Dissipation 40, watts max,
Mex. Plate Current 115. ma.,

Mek. Grid Current 30, ma,

Average Amp. Factor 80
Mutual Conductance 4200 umhos

‘ ‘ Plate Reslstance 19000 ohms
PLIATE
INTERELEC TRODE CAPACITANCE TOP CAP
Grld to Plate 6.3 uuf
Grid to Fllament 5.8 uuf
Plate to Filament 1.8 uuf

BASE PIN CONNECTIONS

1l - Filament

2 - No Connection
3 - Control Grid
4 -~ Filament

TOP VIEW

ZERO~BIAS CLASS "B" MODULATOR, R. F. POWER AMPLIFIER,
HIGH EFFICIENCY TRIODE

The Hytron HY40Z tube is a high efficlency triode of rugged con-
structlion. Because of 1ts high value of transconductance it op-
erates at high efficlency as an R. F. Amplifier requiring low
driving power. The internal structure permits operation et max-
Imum rating at frequencies wup to 60 megacycles. As an audio
power amplifier, two type HY40Z's may be operated at zero-bias
up to full ratings.

Product of HYTRONIC LABORATORIES Salem, Mass.




2 TYPE

HY40Z

GENERAL DESCRIPTION

The construction of the HY40Z 1is
tubes, A large, sturdy graphite
bulb isolates the plate from all
terlal 1s of specially procegsed

The materials and workmanship in

similar to that of higher priced
anode with plate lead at top of
stem wires. All insulating ma-
lava.

this product have been carefully

prepared and are the result of lengthy research into the problems

surrounding Amateur Radilo, The

quallty and performance of this

and other Hytron tubes 1s definitely assured by 18 years of suc-

cessful manufacturing experience

in the radlo tube field.

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS

A,F, Power Amplifier and Modulator Class "B

D.C. Plate Voltage

Maximum Signal D.C. Plate Current#

Maximum Signal Plate Input#
Plate Dissipatlons

# Averaged over any Audio Frequency Cycle.

Typical Operation Two Tubes:
(Unless otherwise specified,

D.C. Plate Voltage

D.C., Grid Voltage

Static Plate Current

Peak A.F. grid to grid voltage

Maxlmum Signal D.C. Plate Current

Load Resistance per Tube
Effective Load Resis., Pl.-Pl.
Maximum Signal Driving Power
Maximum Signal Power Output

R. F. POWER AMPLIFIER

1000 max, volts

115 max. ma,
115 max., watts
40 max. watts

values are for 2 tubes)

800 1000 volts
¢} o] volts

36 48 ma.
150 175 approx. volts

280 280 ma,
1375 1725 ohms
5500 6900 ohms
2.5 3 approx. watts
140 180 approx. watts

-~ CLASS "B" TELEPHONY

(Carrier conditions per tube for use with a max. modulation
factor of 1,0)

D.C. Plate Voltage
D.C. Plate Current
Plate Input

Plate Dissipation

Typical Operation:

D.C. Plate Voltage

D.C. Grid Voltage

Peak R.F. Grid Voltage
D.C. Plate Current

D.C. Grid Current#s
Driving Power Requiredss
Power Output

1000 max, volts
75 max., ma.
75 max. watts
40 max., watts
800 1000 volts
-10 -12 volts
40 80 volts
75 65 ma.
12 10 approx. ma,
8 6 approx. watts
19 22 approx. watts




PLATE MODULATED R. F. POWER AMPLIFIER - CLASS "C" TELEPHONY
(Carrier conditions per tube for use with a max. modulation
factor of 1.0)

D.C. Plate Voltagse 850 max. volts
D.C. Grid Voltage -90 max, volts
D.C. Plate Current 90 max, ma,
D.C. Grid Current 30 max, ma,
Plate Input 77 max. watts
Plate Dissipation 40 max, watts

Typical Operation:

D.C. Plate Voltage 600 850 volts
D.C. Grid Voltage -25% -30 volts
Pesak R.F. Grid Voltage 160 170 volts
D.C. Plate Current 115 90 ma.,
D.C, Grid Current#s: 30 30 approx. ma.
Driving Power Requiredsi# 7.0 7.0 approx, watts
Power Output 45 52 approx. watts
Grid Leak Bias Resistor# 750 900 approx, ohms

R. F. POWER AMPLIFIER AND OSCILLATOR~-CLASS "C" TELEGRAPHY
(Key down conditions per tube without modulation)

D.C. Plate Voltage 1000 max. volts
D.C. Grid Voltage -150 max. volts
D.C. Plate Current 115 masx. ma,
D.C. Grid Current 25 max, ma,
Plate Input 115 max. watts
Plate Dilssipation 40 max, watts

Typical Operation:

D.C. Plate Voltage 600 800 1000 volts
D.C. Grid Voltage -22%  -25% -27% volts
Peak R.F., Grid Voltage 165 170 175 volts
D.C. Plate Current 118 115 115 ma.

D.C. Grid Currents 25 25 25 approx, ma.

Driving Power Requireds: 5 5 5 approx. watts
Power Output 48 &7 86 approx. watts
Grid Leak Bias Resistor# 800 925 1000 approx. ohms

##Subject to wide variations controlled by circuit constants and
operating characteristics of associated input and output cir-
cults.

#The HY40Z may be used as a power frequency-doubler, Efficient
doubler operation requires grid bias voltages approximately four
times that requlred for Class "C" Telephony operation. Accord-
ingly, grid leak bias resistor values will be four times that
specified under Class "C" Telephony condltions,




AVERAGE PLATE CHARACTERISTICS
WITH Ect AS VARIABLE
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HITRONIC

Type HY51A-HY51B

2 - 38
Engineering Bulletin
51 - 1

PHYSICAL DATA

Plate Processed Graphite
Grid Molybdenum-Nickel
Filament Thoriated Tungsten
Insulation Processed lava
Base 4 Pin UX Iso.
Plate Lead Large Metal Cap
Max. Overall Length 6 9/16"

Max. Diameter 2 17/16"

Bulb ST-19

Net Weight 3 1/4 oz.

INTERELECTRODE CAPACITANCE

Grid to Plate 7.5 uuf
Grid to Filament 6.0 uuf
Plate to Filament 2.0 uuf

ELECTRICAL DATA

HY51A HY51B
Filament Voltage 7.5 Volts 10.0 Volts
Filament Current 3.5 Amperes 2.25 Amperes

D.C. Plate Voltage 1000, Volts Max.
Plate Dissipation 65. Watts Max.
Max., Plate Current 155. ma.

Max. Grid Current 25, ma.
Average Amp. Factor 25

Mutual Conductance 6500 unthos

BASE PIN CONNECTIONS

Fllament
No Connection
Control Grid
Filament

w N~
L I |

Product of HYTRONIC LABORATORIES Salem, Mass.




HYBlA - HYS1B

R.F. POWER AMPLIFIER, OSCILLATOR, CLASS "B" MODULATOR
GENERAL PURPOSE~HIGH EFFICIENCY TRIODE

The Hytron HYS51lA and HYB1B tubes are high efficiency triodes
of rugged construction. Because of their high values of
transconductance they operate at high efficiency as R.F. Am-
plifiers requiring low driving power. Thelr internal struc-
ture permits operation at maximum rating at frequencies up
to 60 megacycles.

GENERAL DESCRIPTION

The Types HYSlA and HY51B differ only with respect to the
filament Voltage and fillament Current. The versatility of
the two popular filament supply voltages makes the tubes
adaptable to any triode use.

The conatruction of the HYSlA and HY51B is similar to that of
higher priced tubes. A large sturdy graphite anode with
plate lead at top of bulb isolates the plate from all stem
wires. All insulating materiasl 1s of specially processed
lava. The mechanical assembly is mounted on heavy four way
supports as well as mica top snubbers in the dome of the bulb.

The materials and workmanship in this product have been care-
fully prepared and are the result of lengthy research into
the problems surrounding Amateur Radlo. The quality and per-
formance of these and other Hytron tubes is definitely as-
sured by 17 years of successful manufacturing experience in
the radio tube field.

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS
A.F. Power Amplifier and Modulator Class "B

D.C. Plate Voltage 1000 max. volts
Maximum Signal D.C. Plate Current# 150 max, ma,

Maximum Signal Plate Inpubs* 150 max. watts
Plate Dissipatlon#* 65 max. watts

# Averaged over any Audio Frequency Cycle.

Typical Operation Two Tubes:
(Unlese otherwise specified values are for 2 tubes.)

D.C. Plate Voltage 800 1000 volts
D.C. Grid Voltage -27 ~35 volts
Static Plate Current 20 20 ma.,
Peak A.F. grid to grid voltage 175 190 approx. volts
Maximum Signal D.C. Plate Current 300 300 ma .,
Load Resistance per tube 1450 1750 ohms
Effective Load Resis. Pl,-Pl, 6800 7000 ohms
Maximum Signal Driving Power 5 6 approx. watts

Maximum Signal Power Output 150 180 approx. watts




R.F.

POWER AMPLIFIER - CLASS "B" TELEPHONY

(Carrier conditions per tube for use with a max. modulation
factor of 1.0)

D.C. Plate Voltage
D.C. Plate Current
Plate Input

Plate Dissipation

Typical Operation:

D.C. Plate Voltage

D.C. Grid Voltage

Peak R.F. Grid Voltage
D.C. Plate Current

D.C, Grid Current::
Driving Power Requireds
Power OQutput

800
=27

60
100

25

1000

-35
60
90

5.5
30

1000 max. volts
100 max., ma,
100 max. watts

60 max. watts
volts

volts

volts

ma .

approx. ma,
approx. watts
approx., watts

R.F. POWER AMPLIFIER AND OSCILLATCR - CLASS "C" TELEGRAPHY
(Key down conditions per tube without modulation.)

D.C. Plate Voltage
D.C. Grld Voltage

D.C. Plate Current
D.C. Grid Current

Plate Input

Plate Dissipation

Typical Operation:

D.C. Plate Voltage

D.C. Grid Voltage

Pesk R,.F. Grid Voltage
D.C. Plate Current

D.C. Grid Currents:
Driving Power Requlreds:#
Power Output

600
~45
165
140
20
5
&5

800
-60
170
140
20
5
80

1000
=75
175
140

20
5
100

volts
volts
ma,
ma,
watts
watts

1000
~150
155
256
155
65

maxe
max.
maxe.
max.
max.
nax,

volts
volts
volts
ma .,
approx.
approx.
approx.

ma.
watts
watts

## Subject to wide variations controlled by circuit constants
and operating characteristics of assoclated input and output

circuits.

PLATE MODULATED R.F.

POWER AMPLIFIER - CLASS "C" TELEPHONY

(Carrier conditions per tube for use with a max. modulation

D.C. Plate Voltage
D.C. Grid Voltage

D.C. Plate Current
D.C, Grid Current

Plate Input

Plate Dissipation

Typical Operation:

D.C. Plate Voltage

D.C. Orid Voltage

Peak R.F. Grld Voltage
D.C. Plate Current

D.C. Grid Current##
Driving Power Requiredi#
Power Output

600
~-55
185
100

4.5
40

factor of 1.0)

800
~87.5
195
100

3.5

55

800
-200
110
25
88
45

volts
volts
ma.
ma .,
watts
watts

max,

volts
volts
volts
volts
approx.
approx.
&PProx.

ma .
watts
watts
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4 - 38 Engineering Bulletin
60 -~ 1

Type HYO6O

GENERAL CHARACTERISTICS

Heater Voltage (A.C. or D.C.) 6.3 volts

Heater Current 0.5 amp.
Mutual Conductance 4100 umhos
Average Amp, Factor 218

Bulb ST=-14

Max, Overall Length 5"

Max, Diameter 1-13/16"
Net Weight 2«1/4 oz,
Cap Small Metal
Base Med., 5 pin ceramic

INTERELECTRODE CAPACITANCE

Grid to Plate {ext., shield) 0,19 wuf
Input Electreodes 11,0 uuf
Output Electrodes 10,2 wuuf

BASE PIN CONNECTIONS

1 - Eeater
2 = Screen Grid
3 = Control Grid
4 -~ Cathode
5 - Heater

TOP VIEW

R.F. AMPLIFIER, OSCILLATOR CLASS ABy
AUDIO AMPLIFIER, FREQUENCY DOUBLER.

Hytron HY60 1s a heater-cathode type transmitting tube of Beam-
Tetrode design incorporating efficient inter-electrode shlelding
and high insulstion factor, The HY6Q affords extremely high
power~sensitivity as an audio-amplifier and very high plate
efficiency as an R.F. oscillator, amplifier, or frequency doubler,
Surprisingly high output is obtainable from a single HY60 as a
crystal oscillator due to the small transfer of energy from plate
to grid and high amplification factor. Because of 1ts well suit-
6d characteristics, the HY60 operates as & Class "C" doubler at
high efficlency and with relatively high power output. The small
physical size, low filament consumption and high operating ef-
ficiency of the HY60 make the tube highly desirable for portable
use. The internal structure of the HY60 permits operation at
maximum ratings at frequencles up to 60 megacycles. The maximum
plete dissipation of the HY6O is 15 watts,

Product of HYTRONIC LABORATORIES Salem, Mass.




HYTRON HY60

AS PUSH~PULL AUDIO AMPLIFIER CLASS "AB"

D.C., Plate Voltage
D.C. Screen Voltage
Plate and Screen Dissipation (total)s

Typlcal Operation - Values are for 2 tubes:

D.C, Plate Voltage

D.C, Screen Voltage

D.C. Grld voltage

Peak A,F. Grid to Grid Voltage
Zero Slgnal Plate Current

Zero Signal Serseen Current
Max, Signal Plate Current

Max, Signal Screen Current
Load Reslstance per Tube
Effective Load Reslstance Plate to Plate
Max, Signal Driving Powepsets:
Max. Signal Power Output

300 max, volts
300 max, volts

12,

250
2560
~15
30
70

5

79
12
2500

10000

0.2
8,5

5 max, watts

300 volts
300 volts
-20 volts
40 volts
78 ma,
5 ma.
90 nma,
13,5 ma,
2000 ohms
8000 ohmns
0,23 watts
13 watts

AS RADIO FREQUENCY DOUBLER - MULTIPLIER

D.C. Plate Voltage
D.C. Screen Voltage
D.C, Grid Voltage
D.C. Plate Current
D.C. Grid Current
Plate Input

Screen Input

Plate Dilssipation

Typlcal Operation:

D.C, Plate Voltage 275
D.C. Screen Voltage 200
D.C. Grid Voltage ~100
Peak R.F., Grid Voltage 125
D.C, Plate Current 44
D.C., Screen Current 37
D.C. Grid Current (Approx, )% 2,0
Screen Reslstor 20000
Grid Resistor 50000
Driving Power (Approx, ) 0,3
Power Output (Approx,) 840

350 max, volts
200 max, volts

~150 max, volts
60 max, ma,

TMaX, M2,

5 T
21 max, watts

2.

0 max, watts

15 max, watts

350
200
~100
125
50
3.0
2,0
50000
50000
0.3
8.0

volts
volts
volts
volts
me.
me,.
ma,
ohms
ohms
watts
watts

AS PLATE AND SCREEN MODULATED R.®, POWER AMPLIFIER

CLASS "C" TELEPHONY

(Carrier conditions per tube for use with a max,

factor of 1,0,)

D,C. Plate Voltage

D.C. Screen Voltage (Grid #2)
D.C, Grid Voltage (Grid #1)
D.,C, Plate Current

DeCe Grid Current

Plate Input

Screen Input

Plate Dissipation

325
228
=150
60
5
20
240
12

mnodulation

max, volts
max, volts
max, volts
maX,e MR,

mMAX, MR,

max, watts
max, watts
max, watts




Typlcal Operation:

D.C. Plate Voltage 250 325 volts
DeCs Screen Voltage 160 200 volts
D.C, Grid Voltage (Grid #1) =45 45 volts
Peak R.F¥. Grld Voltage 70 70 volts
D.C. Plate Current 35 45 ma,
D.Ce Screen Current 6 8,5 ma,
D.C, Grid Current (Approx, ) 2,0 2,0 ma,
Sereen Resistord# 15000 15000 ohlms
Grid Resistor 22500 22500 ohms
Driving Power (Approx, )## 0.2 0.2 watts
Power Output (Approx.) 545 10 watts

AS R.,F, AMPLIFIER AND OSCILLATOR CIASS "C" TELEGRAPHY
(Key down conditlons per tube without modulation©9)

D.,C. Plate Voltage 425 max, volts
D.C. Screen Voltage (Grid #2) 200 max, volts
D.C. Grid Voltage {(Grid #1) ~150 max, volts
D.C. Plate Current 60 max, ma,

D.,C, Grid Current 4 max, ma,

Plate Input 26 max, watts
Screen Input 2,5 max, watts
Plate Dissipation 15 max, watts

Typical Operation:

D,C. Plate Voltage 300 425 volts
D.,C. Screen Voltage 200 200 volts
D.C, Grid Voltage (Grid #1) ~45 =-62,5 volts
Peak R.¥, Grid Voltage 70 70 volts
D.C., Plate Current 60 55 ma,
D,C. Screen Current 75 7.0 ma,
D.C., Grid Current (Approx.)## 2,5 2,5 ma,
Screen Resistor 13500 32000 ohms
Grid Resistor 18000 25000 chms
Driving Power (Approx, )i# 0.2 0,25 watts
Powsr Output {Approx,) 12,5 16 watts

+# Averaged over any audlo-frequency cycle of sire-weve form,

O The type of input coupling should not introduce too much resis-
tance in the grid circult., Transformer or impedance coupling de-
vices are recommended, When the grid circult has a resistance not
higher than 50,000 ohms fixed bias may be used; for higher values,
cathode bilas is required. With cathode bias, the grid circult may
have a resistance not to exceed 0,5 megolm, provided the hester
voltage does not exceed 10% higher than the rated value under oper-
ating conditions,

## Commected to modulated plate voltage supply.

s##+% Driver stage should be capable of supplying grids of the class
AB stage with the specified peak values at low distortiom,

00 Modulation essentially negativo may be used 1f the positive
peak of the audilo-frequency envelope does not exceed 115% of the
carrier conditlions,.

#it Subject to wide variatlons controlled by circuit constents and
operating characterlstics of assoclated innut and output circuits,
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5-38 Engineering Bulletin

TYPE HYé1 6l - 1

GENERAL CEARACTERISTICS

Heater Voltage (A.C. or D.C.) 6.3 volts

Heater Current 0.9 amp.
Mutual Conductance 6000 umhos
Average Amp. PFactor 138.

Bulb sT-16

Max. Overall Length 5-3/4"
Max., Diameter 2-1/1e"
Net Weight 2-1/2 oz.
Cap Small Metal
Base Med. 5 pin Iso.

INTERELECTRODE CAPICITANCE

Grid to Plate (ext. shleld) 0.2 uuf
Input Electrodes 11.0 uuf
Output Electrodes 7.0 uuf

BASE PIN CONNECTIONS

1 - Heater
2 - Screen Grid
3 - Control Grid
4 - Cathode
5 - Heater

TOP VIEW

R.F. AMPLIFIER, OSCILLATOR CLASS ABg
AUDIO AMPLIFIER, FREQUENCY DOUBLER.

Hytron HY61l 1s a heater cathode type transmitting tube of Beam-
Tetrode design incorporating efflclent inter-electrode shielding
and high insulation factor. The HYB1l affords extremely high
power~-sensitivity as an audlo-amplifier and very high plate
efficlency as an R.F. oscillator, amplifier or frequency doubler.
Surprisingly high output is obtainable from a single HYEl as a
crystal osclllator due to the small transfer of energy from plate
to grid and high amplification factor. Because of 1its well suit-
ed characteristics, the HY61l operates as a Class "C" doubler at
high efficlency and with relatively high power output. The in-
ternal structure of the HY61l permits operation at maximum ratings
at frequencies up to 60 megacycles. The maximum plate dissipa-
tion of the HYE1l 1is 25 watts,

Product of HYTRONIC LABORATORIES Salem, Mass.




TYPE HY-61

MAXTMUM RATINGS AND TYPICAL OPERATING CONDITIONS

As push-pull amplifier - Class ABg# (fixed blas)

D.C. Plate Voltage 600 max. volts
D.C. Screen Voltage (Grid #2) 300 max. volts
Max. Signal D.C. Plate Current # 120 max. ma.

Max., Signal Plate Input = 60 max. watts
Screen Input # 3¢5 max. wattsa
Plate Dissipation % 25 max. watts

Typleal Operation:
(Unless otherwise specified, values are for two tubes)

Plate Voltage 400 500 600 volta
Screen Voltage 300 300 300 volts
DeCo Orild Voltage (Grid #1) =256 <25 -30 volts
Peak A.F. grid to grid voltage 80 80 80 volts
Zero Slgnal D.C. Plate Current 100 100 60 ma,.

Max, Signal D.C. Plate Current 230 230 200 ma.

Max, Signal D.C. Screen Current 10 10 10 ma.

Iosd Resistance per tube 950 1165 1665 ohms
Load Resistance Plate to Plate 5800 4660 6660 ohms
Max. Signal Driving Power© 035 0.6 0.4 watt
Max. Signal Power Outputss 60 75 80 watts

As R.F, Power Amplifier - Class "B" Telephony

D.C. Plate Voltage 600 max. volts
D.C. Screen Voltage (Grid #2) 300 mex. volts
D.C. Plate Current 80 max. ma.

Plate Input 37.5 max. watts
Sereen Input 2.5 max. watts
Plate Dissipation 25 max., watts

Typlcal Operation:

D.C. Plate Voltage 400 800 600 volts
Do.C. Screen Voltage 250 250 250 volts
D.Ce Grid Voltage (Grid #1) -25 =25 -25 volts
Peak R.F. Orid Voltage 30 30 20 volts
D.C. Plate Current 75 76 625 ma.
D.C. Sereen Current 4 4 3 ma,
DeCe Grid Current (Approx.) 0 0 0 ma.
Driving Power (Approx, )i 0.25 0,25 0.2 watt
Power Output (Approx.) 9 12.5 12,5  watts

As Plate-Modulated R.F, Power Amplifier - Class "C" Telephony
(Carrier conditlons per tube for use with a max. modulation factor

of 1.0)

D.Co Plate Voltage 475 max. volts
D.C. Screen Voltage (Grid #2) 300 max. volta
D.C. Grid Voltage (Grid #1) -200 max. volts
D.C. Plate Current 83 max. ma.

DsCes Grid Current 5 max, ma.

Plate Input 40 max. watts
Screen Input 2.5 max. watts
Plate Dissipation 16.5 max. watts

% Averaged over any audlo-frequency -cycle of slne-wave forme




Typical Operation:

D.Ce Plate Voltage 328 400 475 volts
D.C. Screen Voltage 225 225 2256 volts
D.C. Grid Voltage -45 -50 -50 volts
Peak R.F. Grid Voltage 70 70 70 volts
D.C. Plate Current 80 80 83 ma.

D.C. Screen Current 9 9 9 ma.

D.C. Grid Current (Approx.) 3 2 2 mee

Sereen Resistor## 10000 16000 25000 ohms
Grild Realistor 5000 10000 10000 ohms
Cathode Resistor 300 300 300 ohms
Driving Power (Approx.) 0e2 0413  0.13 watt
Power Output (Approx.) 15 19 24 watts

As R.F., Power Amplifier and Oscillator = Class "C" Telegraphy
(Key down conditions per tube without modulation©0)

DeCe Plate Voltage 600 max. volts
D.C. Soreen Voltage (Grid #2) 300 max. volts
D.Ce Grid Voltage (Grid #1) -200 max. volts
D.Cs Plate Current 100 max. ma.

D.C. Grid Currert 5 max. ma.

Plate Input 60 max. watts
Screen Input 3.5 max. watts
Plate Dissipation 25 max. watts

Typical Operation:

D.Ce Plate Voltage 400 500 600 volts
D.C. Screen Voltage 250 250 250 volts
D.C. Grid Voltage ~50 =50 -50 volts
Peak R.F. Grid Voltage 80 80 80 volts
D4Cs Plate Current 95 95 100 ma.
D.C. Grid Current (Approx.) 2.5 2 3 ma.
D.C. Sereen Current 9 9 9 ma.
Screen Reslistor 17000 28000 39000 ohms
Grid Resistor 20000 25000 16700 ohms
Driving Power (Approx.) 0.18 0.14 0.22  watt
Power Output (Approx.) 25 30 37.5  watts

© Driver stage should be capable of supplying the grids of the
Class AB stage with the specified peak values at low distortion.
The effective resistance per grid circult of the Class AB stage
should be kept below 500 ohms and the effective impedance at the
highest desired frequency should not exceed 700 olms.

## With zero-impedance driver and perfect regulation, plate cir-
cult distortion does not exceed 2%. In practice, plate-voltage
regulation, screen-voltage regulation, and grid-bias regulation,
should not be greater than 5%, 5%, and 3%, respectively.

#%# At erest of sudlo-frequency cycle with modulation factor of
1.0.

## Connected to modulated plate-voltage supply.

00 Modulation essentially negative may be used if the positive

peak of the audio-frequency envelope does not exceed 115% of the
carrier conditions,
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HY69

The HY69 is an instant-heating filamentary type 30-watt beam
pentode for use in r-f and a-f service. [ts versatility permits its use
in all stages — r-f and a-f of an entire transmitter. In portable
and mobile applications, its instant-heating filament can be turned
off during standby periods. Thus a tremendous saving in battery
drain (over that possible with cathode-type tubes) can be gained
when transmitting time is a small percentage of total time. Be-
cause the HYGD requires no neutrslization in properly designed
adaptable in band switching transmitters and exciters. Maximum
ratings apply up to 60 megacycles.

A-F Power Amplifier and Modulator — Class A

Maximum Ratings, Absolute Values

D-c plate potential 600 max volts
D-c screen grid potential 300 max volts
D-c plate input power 30 max watts
D-c screen grid input power 5 max watts
Plate dissipation 30 max watts
Typical Operation — Average Characteristics
A-c filament potential ¢ 6.0 6.0 6.0 6.0 6.0 volts
D-c plate potential 300 400 500 300 400 volts
D-c screen grid potential 250 250 250 300 300 volts
(a —-20 -20 -20 =25 =25 volts
D-c control grid bias g ¢ (b
(c 375 360 360 410 410 ohms
Peak a-f control grid potential 20 20 20 25 25 volts
Zero signal d-c plate current 46 49 51 54 56 ma
Max signal d-c plate current 47 50 53 56 58 ma
Zero signal d-c screen grid current 3 25 2 3.5 3 ma
Max signal d-c screen grid current 7 5.5 4.5 9 8.5 ma
Effective load resistance 6500 8500 10000 4700 7000 ohms
Max signal plate power output 6.2 84 102 7.9 106 watts
Total harmonic distortion 7 7 6 8 7 percent
Typical Operation — Push-Pull Amplifier
Unless otherwise specified, the values are for two tubes
A-c filament potential ¢ 6.0 6.0 6.0 6.0 6.0 6.0 voits
D-¢ plate potential 300 400 500 300 400 500 volts
D-c¢ screen grid potential 250 250 250 300 300 300 \wvolts
(a -20 -20 -20 -25 ~-25 =27.5 volts
D-c control grid bias ¢ §(b
(c 200 195 190 220 210 250 ohms
Peak a-f control grid to
control grid potential 40 40 40 50 50 55 wvolts
Zero signal d-c plate
current 92 98 102 108 112 106 ma
Max signal d-c plate
current 96 102 106 116 118 114 ma
Zero signal d-c screen
grid current 5 5 4 7 6 4 ma
Max signal d-c screen
grid current 14 12 9 18 17 15 ma
Effective load resistance
(plate to plate) 13000 17000 20000 %400 14000 17000 ohms
Max ;Lg{;ﬂtplate power 133 174 205 158 21.2 28.5 watts
Total harmonic distortion 5 5 3 5 5 5

R-F OSCILLATOR -~ AMPLIFIER
FREQUENCY MULTIPLIER,
A-F AMPLIFIER AND MODULATOR

General Characteristics

Filament thoriated tungsten
Potential a-c or d-c 6.0 = 5% volts
Current 1.6 amperes
Heating time (approx.) * Va second

Transconductance (for Eb ==
600V, Ec2 = 250V, Ef =
6.0V a-c, Ecl = -21) 2900 pmhos

Average amplification factor
(Gl to G2) 6.5

Direct Interelectrode Capacitances
Grid to plate (max) pptd
tnput 17 M fd
OQutput 8.5 wufd

Bulb ST-16

Maximum overall length 5-3/4 inches

Maximum diameter 2-1/16 inches

Base 5 pin medium low loss phenolic

Cap small metal

Mounting position
filament plane must be vertical

Filament Plane

Terminal Layout

bottom view of socket

Terminal Connections
1 — Filament
2 — Screen grid
3 — Control grid

4 — Beam plates
5 — Filament
Cap — Plate

A-F Power Amplifier and Modulator — Class AB,

Maximum Ratings, Absolute Values

D-c plate potential

D-c screen grid potential

Peak positive a-f control grid potential
Max signal d-c plate current

Max signal plate input power

Max signal screen grid input power
Plate dissipation

Typical Operation — Average Characteristics

600 max
300 max volts
100 max volts
120 max ma
72 max watts
5 max watts
30 max watts

volts

Unless otherwise specified, the values are for two tubes

A-c filament potential ¢ 6.0 6.0 6.0 volts
D-c plate potential 400 500 600 volts
D-c screen grid potential 250 250 250 volts
D-c control grid bias ¢ § fa 225 -225 -30 volts
Peak a-f control grid to control grid potential 167 170 193 volts
Zero signal d-c plate current 80 84 54 ma
Max signal d-c plate current 240 240 240 ma
Zero signal d-c screen grid current 3 3 2 ma
Max signal d-c screen grid current 15 16 20 ma
Max signal d-c control grid current 12 12 13 ma
Effective load resistance (plate to plate) 2800 4300 5500 ohms
Max signal control grid driving power 1 1 1.12 watts
Max signal plate power output 50 75 100 watts
Total harmonic distortion 4 4 3 percent

PREPARED BY COMMERCIAL ENGINEERING DEPT,

HYTRON RADIO & ELECTRONICS CORP.
MAIN OFFICE: SALEM, MASSACHUSETTS



HYTRON HY69

R-F Power Amplifier and Oscillator
Class C Telegraphy and Frequency Modulation

Key-down Conditions per Tube without Amplitude Modulation
Maximum Ratings, Absolute Values

D-c plate potential 600 max volts
D-c screen grid potential 300 max volts
D-c control grid bias ~200 max volts
D-c plate current 100 max ma
D-c control grid current 7 max ma
Peak positive r-f control grid potential 100 max volts
D-c plate input power 60 max watts
D-c screen grid input power 5 max watts
Plate dissipation 30 max watts

Typical Operation — Average Characteristics

A-c filament potential @ 6.0 6.0 6.0 volts
D-c plate potential 400 500 600 volts
D-c screen grid potential 250 250 250 volts

(a -100 -100 -100 volts
D-c control grid bias # (b 17000 17000 17000 ohms

(c 850 850 850 ohms
Peak r-f control grid potential 170 170 170 volts
D-c plate current 100 100 100 ma
D-c screen grid current 15 125 125 ma
D-c control grid current 6 6 6 ma
Control grid driving power (approx.) 1 1 1 watt
Plate power output (approx.) A 24 33 42 watts

Plate and Screen Grid Amplitude Modulated
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R. F. Power Amplifier — Class C Telephony 500 HYTRON HY6&9
. . x SCREEN POTENTIAL -250 V d-c
Carrier conditions for use with a maximum modulation ~T a0 [ FILAMENT POTENTIAL-6.0 V a-c

percentage of 100 45 /} ;-'00
Maximum Ratings, Absolute Values | =1 ';z-
D-c plate potential 600 max volts Q 400 Y \ ¥e0 55 s
D-c screen grid potential 300 max volts W E—— 13 R
D-c control grid bias -200 max volts 2 // |8 +
D-c plate current 100 max ma o 350 V4 I —=1° PLATE bLTS =0
D-c control grid current 7 max ma H //
Peak positive r-f control grid potential 100 max volts E 300 L__+4Q
D-c plate input power t 60 max watts 13 T |
D-c screen grid input power T 3.3 max watts 3 7 //
Plate dissipation t 25 max watts :3 250) / — 12
Typical Operation — Average Characteristics g //,/—-..———-——-
A-c filament potential 8 6.0 6.0 volts > 1= | +20
D-c plate potential 400 500 volts BT 7 = S
D-c screen grid potential 250 250 volts @ /

fa -100 -100 volts & 150 +
D-c control grid bias # (b 18000 18000 ohms = 0N
(c 1000 1000 ohms w red
Peak r-f control grid potential 163 163  volts ; 100 v
D-c plate current 80 83 ma >
D-c screen grid current 12.5 125 ma +50—
Screen grid dropping resistor 12000 20000 ohms 5 KN
D-c control grid current 5.5 5.5 ma 5 -
Control grid driving power (approx.) 0.9 0.9 watts ——
Plate power output {approx.) A 225 29 watts ° 100 ZS&TE POT%%Q,-ML_W:%O 300 600
NOTES

* The plate supply must be switched off before or simultaneously with the
filament in all applications. When the HY69 is driven in r-f service by a
tube with a slower heating filament, provision must be made so that plate
and screen voltages are not applied without a protective bias on the tube
until the driver tube gets to operating temperature.

When the filament is heated from a transformer with a nominal 6.3 volt
output, the filament connections may be made with small wire to introduce
the necessary drop of 0.3 volts.

Tube conservation. \When the standby period is generally less than 15
minutes, additional tube life can be obtained by reducing the filament
potential to 809% of the nominal operating voitage. For longer periods of
time, the filament should be turned off.

gWhen d-c is used on the filament, the bias should be reduced approximately
31, volts and the grid return made to the negative leg of the filament.

# Obtained from (a) fixed supply (b) control grid resistor (c) cathode
resistor, or by combination of methods.

¢ Averaged over any a-f cycle of sine wave form.

1 When modulated 1009 with a sine wave, the average power increases by
509 . With a complex wave form, such as is produced by speech or music,
the average power increases approximately 209, to 25%.

A ''Plate power output” includes circuit losses and r-f radiation losses as
well as useful power delivered to the load.

Bulletin E-125, Issued January 1, 1947
Supersedes issue of December 25, 1940



BANTAM JR. SERIES

Type HY113 Triode

R. F. Oscillator or

Detector
Filament Voltage............. 1.4 volts
Filament Current.............. 70 ma.
Plate Voltage.....oocooooieeee 45 volts
Grid Voltage.... .—4.5 volts
Plate Current.......cocoeceeeencn. 0.4 ma.
Transconductance.. 50 umhos
Amp. Factor ... 6.3
Plate Resistance........ 25,000 ohms
$1.75 Net

Type HY115 Pentode

High Gain, High Impedance,
Audio Voltage Amplifier

Filament Voltage............. 1.4 volts
Filament Current.. ....70 ma
Plate Voltage........ 45 volts
Screen Voltage.. ..22.5 volts
Grid Voltage ........ -1.5 volts
Av. Plate Current........... 0.03 ma.
Av. Screen Current.......0.008 ma
Av. Amp. Factora e 300
Transconductance......58.0 umhos

Plate Resistance.....5.2 megohms

$2.50 Net

Type HY125 Pentode

A. F. Power Output

Amplifier
Filament Voltage. ............ 1.4 volts
Filament Current................. 70 ma.
Plate Voltage...... .45 volts
Screen Voltage. ... 45 volits
Grid Voltage........... .=3.0 volts
Av. Plate Current............. 0.9 ma.
Av. Screen Current............ 0.2 ma.
Av. Amp. Factor....ooveeeien 2353
Load Impedance........ 50,000 ohms
Power Qutput._.._... 11.5 milliwatts
$2.50 Net

Hytronic Laboratories, Salem, Mass.
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HY1269

The HY1269 is an instant-heating filamentary type 30-watt beam
pentode for use in r-f and a-f service. Its versatility permits its
use in all stages — r-f and a-f — of an entire transmitter. In
portable and mobile applications, its instant-heating filament can
be turned off during standby periods. Thus a tremendous saving
in battery drain (over that possible with cathode-type tubes) can
be gained when transmitting time is a small percentage of total
time. Because the HY 1269 requires no neutralization in properly
designed circuits and needs very little driving power, it is par-
ticularly adaptable to band-switching transmitters and exciters.

Maximum ratings apply up to 60 megacycles. All ratings are for
Continuous Commercial Service (CCS).

A-F Power Amplifier and Modulator — Class A,

Maximum Ratings, Absolute Values

D-c plate potential 600 max volts
D-c screen grid potential 300 max volts
D-c plate input power 30 max watts
D-c screen grid input power 5 max watts
Plate dissipation 30 max watts

Typical Operation — Average Characteristics

A-c filament potential ¢ 120 120 12,0 120 120 volts
D-c plate potential 300 400 500 300 400 volts
D-c screen grid potential 250 250 250 300 300 volts

(a -18 -18 =22 =25 25 volts
D-c control grid biasg ¢ (b ..

(c 250 240 370 360 335 ohms
Peak a-f control grid potential 13 13 17 18 18 volts
Zero signal d-c plate current 70 75 60 70 75 ma
Max signal d-c plate current 70 75 63 70 75 ma
Zero signal d-c screen grid current 3 3 1 3 3 ma
Max signal d-c screen grid current 10 8 7 13 1 ma
Effective load resistance 5000 6000 7000 3000 5000 ohms
Max signal plate power output 8.5 10 155 1M 15 watts
Total harmonic distortion 7 5 8 8 8 percent

Typical Operation — Push-Pull Amplifier

Unless otherwise specified, the values are for two tubes:

R-F OSCILLATOR-AMPLIFIER
FREQUENCY MULTIPLIER
A-F AMPLIFIER and MODULATOR

General Characteristics

Filament thoriated tungsten
Potential a-c or d-c 6.0 12.0 * 59, volts
Current 3.2 1. amperes
Heating time (approx.)* Va second

Transconductance (for Eb = 600V,

Ec2 = 250V, Ef = 12.0V a-c,
Ecl = -25) 3750 umhos

Average amplification factor
(Gy to Go) 8

Direct Interelectrode Capacitances
Grid to plate {max) 0.3 nufd
Input 17 uufd
Output 8.5 upfd

Bulb ST-16

Maximum overall length 534 inches

Maximum diameter 275 inches

Base 5-pin medium, low-loss phenolic

Cap small metal

Mounting position filament plane must be vertical

Filament Plane Terminal Layout

bottom view of sockel

Terminal Connections

4 — Beam plates and filament c.t.
5 — Filament
Cap — Plate

1 — Filament
2 — Screen grid
3 — Control grid

A-F Power Amplifier and Modulator — Class AB,

Maximum Ratings, Absolute Values

D-c plate potential 600 max volts
D-c screen grid potential 300 max volts
Peak positive a-f control grid potential 100 max volts
Max signal d-c plate current ¢ 120 max ma
Max signal plate input power ¥ 72 max watts
Max signal screen grid input power 5 max watts
Plate dissipation ¢ 30 max watts

Typical Operation — Average Characteristics

A-c filament potential ¢ 120 120 120 120 120 volts
D-c plate potential 300 400 500 300 400 volts Unless otherwise specified, the values are for two tubes:
D-c screen grid potential 250 250 250 300 300 volts j .
( 18 -18 -22 25 -25 volts A-c filament potential ¢ 120 120 120 volts
. . @ - D-c plate potentiat 400 500 600 volts
D-c control grid biasg # (b T o S e T D-c screen grid potential 250 250 250 volts
(e 125 120 185 180 170 ohms D-c control grid bias ¢ (a -22.5 —22.5 -22.5  volts
Peak a-f control grid to Peak a-f control grid to control grid potential 105 109 113 volts
control grid potential 32 32 36 45 45 volts Zero signal d-c plate current 100 100 100 ma
Zero signal d-c plate current 140 150 120 140 150 ma Max signal d-c plate current 240 240 240 ma
Max signal d-c plate current 140 150 126 140 150 ma Zero signal d-c screen grid current 3 3 3 ma
Zero signal d-c screen grid current [S] 6 2 6 6 ma Max signal d-c screen grid current 12 15 18 ma
Max signal d-c¢ screen grid current 20 16 14 26 22 ma Max signal d-c control grid current 8 9 9 ma
Effective load resistance Effective load resistance (plafe to plate) 2800 4400 5800 ohms
(plate to plate) 10000 12000 14000 12000 10000 ohms Max signal control grid driving power 0.5 0.5 0.5  watts
Max signal plate power output 17 20 31 22 30 watts Max signal pl.ate Vpowe‘r output 52 80 11(6) waft:
Total harmonic distortion 8 5 7 5 8 percent Total harmonic distortion 4 5 percen

PREPARED BY COMMERCIAL ENGINEERING DEPT.

HYTRON RADIO & ELECTRONICS CORP.

MAIN OFFICE: SALEM, MASSACHUSETTS



HYTRON HY1269

R-F Power Amplifier and Oscillator
Class C Telegraphy and Frequency Modulation

Key down conditions per tube without amplitude modulation

Maximum Ratings, Absolute Values

D-¢ plate potential 750 max volts
D-c screen grid potential 300 max volts
D-c control grid bias -200 max volts
D-c plate current 120 max ma
D-c control grid current 7 max ma
Peak positive r-f control grid potential 100 max volts
D-c plate input power 90 max watts
D-c screen grid input power 5 max watts
Plate dissipation 30 max watts
Typical Operation — Average Characteristics
A-c filament potential ¢ 12.0 120 120 120 volts
D-¢ plate potential 400 500 600 750 volts
D-c screen grid potential 250 250 250 300 volts
(a -100 =100 -100 -100 volts
D-c control grid bias § (b 17000 17000 17000 17000 ohms
(¢ 850 850 850 710 ohms
Peak r-f control grid potential 150 150 150 150 volts
D-c plate current 160 100 100 120 ma
D-c screen grid current 15 125 125 15 ma
D-c¢ control grid current 6 6 6 6 ma
Control grid driving power (approx:) 0.9 0.5 0.9 0.9 watts
Plate power output (approx.) A 24 33 42 63 watts
Plate and Screen Grid Amplitude Modulated
R-F Power Amplifier — Class C Telephony
Carrier conditions for use with a maximum modulation
percentage of 100
Maximum Ratings, Absolute Values
D-c plate potential 600 max volts
D-c screen grid potential 300 max volts
D-c¢ control grid bias —200 max volts
D-c plate current 100 max ma
D-c control grid current 7 max ma
Peak positive r-f control grid potential 100 max volts
D-¢ plate input power + 60 max watts
D-c screen grid input power 4- 3.3 max watts
Plate dissipation 4 20 max watts

Typical Operation — Average Characteristics

A-c filamert potential g 120 120 120 volts
D-c plate potential 400 500 600 volts
D-c screen potential 250 250 250 volts

(a -100 -100 -100 volts
D-c control grid bias § (b 18000 18000 17000 ohms

(c 1000 1000 850 ohms
Peak r-f control grid potential 140 140 150 volts
D-c plate current 80 83 100 ma
D-c screen grid current 125 125 125 ma
Screen grid dropping resistor 12000 20000 28000 ohms
D-c control grid current 5.5 5.5 6 ma
Control grid driving power (approx.) 0.8 0.8 0.9 watts
Plate power output (approx.) A 22,5 29 42 watts

Notes

* The plate supply must be switched off before or simultaneocusly with the
filament in all applications. When the HY1269 is driven in r-f service
by a tube with a slower-heating filament, provision must be made so
that plate and screen voltages of the HY1269 are not applied without a
protective bias on the tube until the driver tube comes to operating
temperature. When the paralleled filaments are heated from a trans-
former with a nominal 6.3-volt output, the filament connections may be
made with small wire to introduce the necessary drop of 0.3 volts.

Tube conservation — When the standby period is generally less than
15 minutes, additional tube life can be obtained by reducing the filament
potential during standby to 809, of the nominal operating voltage. For
longer periods of standby time, the filament should be turned off.

¢ The filament potential can be supplied by different methods, and when
the various ways are used the bias voltage should be changed according
to the following tabulation in order to duplicate the operating results
as given in the data.
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Filament Potential Grid Return Bias Change from
Data Given
120 V a-c To center-tap None
12.0 V d-c To center-tap None
12.0 V d-c (see note) To negative leg  Decrease 7 volts
6.0 V a-c To center-tap Decrease 1 volt
6.0 V d-c To negative leg  Decrease 4.5 volts

Note: This type of operation does not permit the application of enough
grid voltage to achieve maximum output in Class A; and Class AB;
operation.

4 Obtained from (a) fixed supply, (b) control grid resistor, (c) cathode
resistor, or by combination of methods.

Y Averaged over any a-f cycle of sine wave form.

+ When modulated 1009, with a sine wave, the average power increases
by 509%. With a complex wave form, such as is produced by speech or
music, the average power increases approximately 2095 to 259,.

A ‘‘Plate power output’ includes circuit losses and r-f radiation losses as
well as useful power delivered to the load.

Bulletin E-131, Issued May 1, 1947



RADIO TUBES

“ A.;\»(/‘ /
TRANSMITTING TUBE SERVICE REPORT FORM

Hytron tubes are guaranteed to be free from mechanical and electrical defects. If you experience difficulties
with a Hytron transmitting or special purpose tube, return it, along with this form, through your jobber.

If this is not possible, send this form and your request for permission to return the tube directly to the factory.
No adjustment will be made on tubes not accompanied by this form.

All tubes must be returned via Railway express — PREPAID. Do not use parcel post. We assume no
responsibility for breakage enroute to the factory. A tube damaged in transit to you should be turned
over to the carrer with your claim. Returned tubes are sometimes broken down for minute examination;
it may not be possible to return them to you. Tubes held over thirty days are destroyed.

FILL OUT, GIVING COMPLETE INFORMATION:

Tube Type Serial No. Date Purchased
From Whom Purchased

Date First Used

Date of Failure

TYPE OF SERVICE (Check one): R-F Amplifier__ . Modulator________ Oscillator
Frequency Multiplier___ Diathermy._______ Other (Specify)
OPERATING CONDITIONS:
Plate Potential — Filament Potentialb—key up . —— v
Screen Potential ———— ¥ Filament Potential—key down v
Plate Current i ma Bias - Fixed _—V
Grid Current R ma Bias - Resistor — ohms

Screen Current ——_ma Type of Modulation
Number of hours in service with filament voltage only
Number of hours in service with all voltages applied

Kind of plate voltage (Check one) D-C RAC A-C

Frequency at which tube was operated . megacycles

Make and model number of equipment in which tube was used

Show circuit on reverse side of this sheet, giving values of circuit components.

REASON FOR RETURN — Also explain what happened at time of tube failure.

Customer’'s Name Call Letters

Street Address City State

HYTRON RADIO & ELECTRONICS CORP., SALEM, MASS., U. S. A.

LITHO IN U.S. A,



