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This Technical Data Book has been compiled for the use of the
radio industry. Inclusion of data for a specific tube type does not
necessarily mean that the tube will be available and for sale by Tung-

Sol.

The technical data sheets in this book are arranged in numerical
order, with respect to tube type numbers. The Table of Contents on
the next page will, in all cases, list the sheets which have been
issued to the current date. If any sheets, listed in the Table of
Contents, are missing from your book, additional copies of such miss-

ing sheets may be obtained from the address given below.

Additional sheets covering new tube types or changes on existing
tubes will be issued from time to time. A complete new index sheet ‘

will be issued with each new group of sheets.

Requests for further technical data on any Tung-Sol tubes should

be addressed to

TUKG-SOL LANP WORKS INC. {
ELECTRONIC TUBE DIVISION
NEWARK, N. ].

U. s. A.

PRIRTED INU. 8. &,

Price $4.75

Subscription Rate $2.00 Per Year
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ADDITIONAL BINDERS

Additional binders may be purchased at any time. The cost of a
binder is $2.00. This offer is made for the convenience of those
who wish to divide their sheets in a certain way and for those
who feel the book may be getting too heavy. We prefer not to for-
mally issue a Volume II, but to let the individual subscriber de-
cide for himself when he would like to have two binders rather
than one for his data sheets.
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IDENTIFICATION OF SYMBOLS USED ON CONTENTS PAGE
A chonge or addition.

O Obsolete types—for replacement use only. These types are not recommended for new
equipment design. Data sheets for these types are retained for your information.

e Formerly GT/G types. The GT/G designation is now obsolete, having been superseded
by GT. The data sheets for these types already in the book will remain as they are
until further revisions are necessary.

O Both obsolete types and former GT/G types. See O aond @ above.
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DEF INITIONS

CLASS A AMPLIFIER:

The Class A Amplifier is an amplifier in which the grid bias and the
exciting grid voltage are such thatplate current flows approximately
360 electrical degrees of the cycle. Tke ideal Class A Amplifier
operates on the linear oortion of the plate current vs grid voltage
characteristic in such a manner that the wave form of the olate cur-
rent isan exact reproduction of the exciting grid voltage. The Class
A Amplifier is characterized by low efficiency, low output and low

percentage of harmonic distortion.

CLASS AB AMPLIFIER:

The Class AB Amplifier is an amplifier inwhich the grid tias and the
exciting grid voltage are such that plate current flows for appre-
ciably more than 180 electrical degrees but less than 360 electrical
degrees of the cycle. This class of amplifier, sometimes designated
as "Class A' (prime) Amplifier" is characterized bty efficiency, out-
put and percentace of harmonic distortion intermediate to those of

Class A and Class B Amplifiers.

CLASS B AMPLIFIER:

The Class B Amplifier is an amplifier in which the grid bias and the
exciting grid voltage are such that plate current flows approximately
180 electrical degrees of the cycle: The arid bias is aoproximately
equal to the plate current cut-off value, and the power output is
proportional to the square of the excitation arid voltage. Tte Class
B Amplifier is characterized ty medium efficiency, medium output anrd

medium percentage of harmonic distorticn.

CLASS BC AMPLIFIER:

The Class BC Amplifier isan amplifier in which the qrid hias and the
exciting grid voltage are such that the plate current flows sliahtly
less than 180 electrical degrees of the cycle. The Class BC Amplifier
is characterized by an efficiency, anoutput and a percentage of har—
monic distortion intermediate to those of Class B and Class C Ampli-

fiers.
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CLASS C AMPLIFIER:

The Class C Amplifier is an amplifier in which the grid bias voltage

and the exciting grid voltage are such that the plate current flows

for considerably less than 180 electrical degrees of the cycle. The

Class C Amplifier is characterized by high plate—circuit efficiency,

high power output and a high percentage of harmonic distortion.

NOTE: The suffix 1 added to the letter or letters of the class
identification denotes that grid current does not flow

during any part of the input cycle. The suffix 2 denotes
that grid current flows durinog some part of the cycle.

AMPLIFICATION FACTOR:
The amplification factor 1 is the ratio of a small change in plate
voltage to a small change incontrol-grid voltage under the conditions
that the plate current remains unchanged and that all other electrode
voltaoges are maintained constant. It is a measure of the effective—
ness of the control-grid voltage relative to that of the plate volt-

age upon the plate current.

PLATE RESISTANCE
The plate resistance rp is the ratio of a small change in the alter—
nating plate voltage to a small change of the in-phase component of
the alternating current produced thereby, all other electrode volt-

ages heing maintained constant.

TRANSCONDUCTANCE :
Transconductance g, trom one electrode to another is the ratio of a
small change in the magnitude of the alternating currents' in-phase
component that flows in the second electrode to a small change in
the alternating voltage of the first electrode, all other electrode
voltaces being maintained constant.

CONVERSION TRANSCONDUCTANCE:
Conversion transconductance s. is the ratio of a small magnitude of
sinole beat-frequency component (F1+F2) or (F1-F2) of the output
electrode current to the magnitude of a small control-electrode volt-
age of frequency Fi. This is under the conditions that all direct
electrode voltages and the magnitude of the electrode alternating
voltage F2 remains constant and that no impedances at the frequencies

F1 or F2 are present in the output circuit.
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CONVERSION PLATE IMPEDANCE:
Conversion plate impedance is the ratio of a small change in the plate
voltage of a frequency converter to a small change in its plate cur-
rent under the conditions that all direct voltages remain constant
and that no impedances tothe oscillator frequency or to the measurement

frequency are present in its plate circuit.

CONVERSION GAIN:
Conversion gainisthe ratio of the magnitude of the intermediate fre-
quency voltage developed at the output circuit of the frequency con—
verter, to the magnitude of the exciting voltage anplied to the sig-
nal grid.

VOLTAGE GAIN:
The voltage gain of an amplifier stage is the ratio of voltage devel-

oped across the plate impedance to the exciting grid voltage.

VOLTAGE AMPLIFIER:
A voltage amplifier is an amplifier whose primary purpose is to obtain
a voltage gain without regard to the power delivered into its output

circuit.

PHASE INVERTER:
Phase inverter is an amplifier whose purpose is shifting the phase of
an incoming signal voltage by 180 degrees to provide adriving voltage

in combination with the original signal for a push-pull amplifier.

POWER AMPLIF IER:
Power amplifier is an amplifier whose primary purpose is to deliver

power into a load circuit.

PUSH-PULL AMPLIFIER:

A push-pull amplifier consists of two similar amplifiers so arr‘anged,
that the output voltage of one is 180° out of phase with the other.
Push - pull amplifiers are characterized by increased power output for
a given total harmonic distortion as this type of connection cancels
the even harmonics. '

UNDISTORTED POWER OUTPUT:
The undistorted power output is defined as the power output de)ivered
by a yacuum tube into a resistance load, under the conditions that
the total generated harmonic distortion with a sinusoidal excitation
voltage shall not exceed an arbitrary criterion of permissable total

harmonic distortion of five per cent.
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POWER OUTPUT:
The power output is the AC power developed in an external non-induc-
tive resistor of rated value connected in the plate circuit of the
amplifier. The maximum power output is limited by an arbitrary cri~
terion of permissible total hammonic distortion.

POWER SENSITIVITY:
Power sensitivity of an output tube is the ratio of the undistorted
power output to the square of the exciting grid voltage. The unit of
power sensitivity is the mho or umho.

MODULAT |ON:
Modulation is the process by which some characteristic of a periodic
wave is varied with time in accordance with a signal.

DEMODULATION:
The process of recovering a modulating signal (in a detector) from a
modulated wave.

INTERMODULAT ION:
Intermodulation is the production in a non-linear circuit element of
frequencies corresponding to the sums and differences of the funda-
mentals and harmonics of two or more frequencies which are transmit-
ted through that element.

CROSS MODULATION:
Cross modulation is the modulation of the carrier of thedesired sig-
nal by a modulating voltage of an undesired signal.

AMPLITUDE DISTORTION:

Amplitude distortion results from non-linear amplification in such a

manner that the output wave form is not exactly proportional to the"

ampl itude of the input signal, and harmonicsof the signal are gener-
ated in the amplifier. ¢

FREQUENCY DISTORTION:
Frequency distortion results when the frequency components of the in-
put signal are not amplified with equal magnitude.

PHASE DISTORTION:
Phase distortion results when the phase relation of the frequency com-
ponents in the output differ from the phase relationof the frequency

components in the input.

_J
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PEAK FORWARD ANODE VOLTAGE:
Peak forward anode voltage is the maximum instantaneous voltage ap-

pearing across the anode and cathode in the direction in which the

Py

tube is designed to conduct current.

PEAK INVERSE ANODE VOLTAGE:
Peak inverse anode voltage is the maximum instantaneous voltage ap-
pearing across the anode and cathode in the direction opposite to
that in which the tube is designed to conduct current.

TUBE VOLTAGE DROP:
In a vacuum tube, the tube voltage drop varies with the current and
is the anode voltage produced by a specified plate current. Tube volt-
age drop in a gas or vapor-filled tube is the anode to cathode volt-
age during the conducting period.

MAXIMUM PEAK PLATE CURRENT:
Maximum peak plate current is the highest peak current that the plate
of a vacuum tube can safely pass in the direction in which the tube
is designed to conduct the current.

CATHODE CURRENT:
Cathode current is the total electronic current passing to or from

the cathode through the vacuous space.
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SYMBOLS OF TUBE CHARACTERISTICS
Grid to cathode capacitance (input).
Plate to cathode capacitance (output)
Grid to plate capacitance
Average or quiescent value of plate voltage
Plate supply voltage
Average or quiescent value of grid voltage
Average or quiescent value of #1 grid voltage
Average or quiescent value of #2 grid voltage
#1 Grid supply vol tage
#2 Grid supply voltage
Filament or heater temminal voltage
Heater or filament supply voltage
Peak (or crest) inverse voltage
Signal voltage (input to control grid)
Grid-plate transconductance (mutual conductance)
Average or quiescent value of plate current
Average or quiescent value of grid current
Average or quiescent value of #1 grid current
Average or quiescent value of #2 grid current
Filament or heater current
Load current
TJotal electron emission (total cathode current)
Current in milliamperes
Resistance in millions of ohms
Milliwatts is power expressed in thousandths of watts
Power input
Power output
Anode dissipation
Root-Mean-Square
Load resistance
Plate resistance
Conversion ‘tranconductance
Cathode heating time
Amplification factor
Capacitance in microfarads
Capacitance in micro-microfarads

Conductance in micromhos
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SYMBOLS OF TUBE ELEMENTS

(AS EMPLOYED IN CONNECTION WITH BASE DIAGRAMS)

USE THIS COLUMN FOR ALL DATA USE THIS COLUMN FOR ALL DATA
SHEETS DATED PRIOR TO SHEETS DATED JUNE 15, [944
JUNE 15, 1944 AND LATER
Gy Anode Grid A (A, Ay, etc.) Anode
R Ray Control Electrode D (D, Dy, etc.) Deflectors, Ray ‘
Control Electrode
F Filament F Filament
Fi Filament Tap Ft Filament Tap
G Control Grid G (G1, Gy, etc.) Grid
H Heater H Heater"
Ht Heater Tap Ht Heater Tap
le Internal Connection I Internal Connec- ‘
tion
(Not For External Use)
J Jumper
K Cathode K Cathode
N. . No Connection Ne No Connection
P Plate P (Py, Py, etc.) Plate, Diode Plate
D, Diode Plate
S Metal Shell S Shell
S; Internal Shield S; Internal Shield
Xs  External Shield Sy External Shield
T Target T Target
§ Beam Plate ] Beam Plate
F. Filament Center (Electrical)
Gy Modulator Grid 1 A GR10 SUBSCRIPT NUMBERS ARG USED ONLY WHEW
Go Oscillator Grid THERE 1S MORE THAN ONE GRID N THE TUBE.
G Screen Grid THEY SIGNIFY THE SEQUENCE FROM THE CATHODE.
S . FOR EXAMPLE, 53 INDICATES THE 3RD. GRID
Hc  Heater Center (Electrical) FROM THE CATHODE. WHEN THERE ARE TWIN ELE-
P; Input Plate MENTS IN A TUBE, SUBSCRIPTS ARE USED ONLY
p Oscillator Plate IF THERE 1S MORE THAN ONE GRID IN ANY GIVEN
o UNIT. FOR EXAMPLE, A TRIODE-PENTOOE (S
Pr Remote Cut-Off Plate LABELLED G,, G, FOR'A PENTODE SECTION,
Ps Sharp Cut-0ff Plate WHEREAS THE TRIODE SECTION IS LABELLED G.
S Suppressor Grld ILF THERE ARE 2 PENTODE SECTIONS, THERE ARE
u THEN- TWO SETS OF SUBSCRIPTS.

ALL BASING DIAGRAMS ARE BOTTOM VIEWS. THEY ARE SYMBOLIC
AND DO NOT NECESSARILY REPRESENT INTERNAL TUBE CONSTRUCTION.
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RMA RECEIVING TUBE RATINGS M8-210
. TUNG-SOL -

RMA RECEIVING TUBE RATINGS

M8-210 T SHALL BE STANDARD TO INTERPRET THE RATINGS ON RECE IVING
TYPES OF TUBES ACCORDING TO THE FOLLOWING CONDITIQNS.

1. CATHODE

THE HEATER OR FILAMENT VOLTAGE 1S GIVEN AS A NORMAL VALUE UNLESS OTHERWISE
STATED. THIS MEANS THAT TRANSFORMERS OR RESISTANCES IN THE HEATER OR FILA—
MENT CIRCU T SHOULD BE DESIGNED TO OPEFATE THE HEATER OR FILAMENT AT RATED
VALUE FOR FU L—LOAD OPERATING COND! ONS UNDER AVERAGE SUPPLY-VOLTAGE CON—
ODITIONS. A REASONABLE AMOUNT OF LEEWAY !S INCORPORATED IN THE CATHODE DESIGN
SO THAT MODERATE FLUCTUATIONS OF HEATER OR F|LAMENT VOLTAGE DOWNWARD WILL
NOT CAUSE MARKED FALLING OFF IN RESPO SE; ALSO, MODERATE VOLTAGE FLUCTUATIONS
UPWARD WILL NOT REDUCE THE LIFE OF THE CATHODE TO AN UNSATISFACTORY DEGREE.

A. 1.4 VOLT BATTERY TUSBE TYPES

THE FILAMENT POWER SUPPLY MAY BE OBTAINED FROM DRY—CELL BATTERIES, FROM
STORAGE BATTERIES, OR FROM A POWER LINE. WITH DRY—CELL BATTERY SUPPLY,
THE F1LAMENT MAY BE CONNECTED E/THER DIRECTLY ACROSS A BATTERY RATED
AT A TERMINAL POTENTIAL OF 1.5 VOLTS, OR INSERJES WITH THE FILAMENTS OF
SIMILAR TUBES ACROSS A POWER SUPPLY CONSISTING OF DRY CELLS IN SERIES.
IN E-THER CASE, THE VOLTAGE ACROSS EACH ].U—VOLT SECYION OF FILAMENT
SHOULD NOT EXCEED 1.6 VOLTS. WITH POWER—LINE OR STORAGE~BATTERY SUPPLY,
THE FILAMENT MAY BE OPERATED IN SERIES WITH THE FILAMENTS OF SIMILAR
TUBES. FOR SUCH OPERATION, DESIGN ADJUSTMENTS SHOULC BE MALE SO THAT WITH
TUBES OF RATED CHARACTERISTICS, OPERATING WITH ALL ELECTRODE VOLTAGES
APPLIED AND ON A NORMAL LINE VOLTAGE OF 117 VOLTS OR ON A NORMAL STORAGE—
BATTERY VOLTAGE OF 2.0 VOLTS PER CELL (WITHOUT A CHARGER) OR 2.2 VOLTS
PER CELL (WITH A CHARGER), THE VOLTAGE DROP ACROSS EACH 1.4—VOLT SECTION
OF FILAMENT WILL BE MAINTAINED WITHIN A RANGE OF 1.25 To 1.4 VOLTS WITH
A NOMINAL CENTER OF 1.3 VOLTS. INORDER TO MEET THE RECOMMENDED CONDI|—
TIONS FOR OPERATING FILAMENTS IN SERIES FROM DRY—BATTERY , STORAGE—BATTERY,
OR POWER—L INF SOUKCES IT MAY BE NECESSARY TO USE SHUNTING RESISTORS
ACROSS THE INDIVIDUAL 1.4-VOLT SECTIONS OF FILAMENT.

B. 2.0 VOLT BATTERY TUBE TYPES

THE 2.0—-VOLT LINE OF TUBES 1S DESIGNED TO BE OPERATED WiTH 2,0 VOLTS ACROSS
THE FILAMENT. INALL CASES THE OPERATING VOLTAGE RANGE SHOULD BE MA IN—
TAINED WITHIN THE LIMITS OF 1.8 voLTS To 2.2 vOLTS.

2. POSITIVE POTENTIAL ELECTRODES

THE POWER SOURCES FOR THE OPERATION OF RADIO EQUIPMENT ARE SUBJECT TO VARI—
ATIONS INTHEIR TERMINAL POTENTIAL. CONSEQUENTLY, THE MAXIMUM RATING> SHOWN
ON THE RMA VACUUM TUBE DATA SHEETS HAVE BEEN ESTABLISHED FOR CERTAIN DESIGN
CENTER VOLTAGES WHICH EXPERIENCE HAS SHOWN TO BE RE>RESENTATIVE, THE DESIGN
CENTER VOLTAGES TO BE USED FOR THE VARIOUS POWER SUPPLIES TOGETHER WITH
OTHER RATING CONSIDERATIONS ARE AS GIVEN BELOW:

«
3
z
o
z
H
&

A. AC OR DC POWER LINE SERVICE IN U.S.A.

THE DESIGN CENTER VOLTAGE FOR THIS TYPE OF POWER SUPPLY IS 117 voLTS.
THE MAX'MUM RATINGS CF PLATE VOLTAGES SCREEN—SUPPLY VOLTAGES. ULISS —
FATIONS, ANC RECTIFIER OUTPUT CURRENTS ARE DESIGN MAX IMUMS ANG SHOULD
NOT BE EXCEEDED IN EQUIPMENT OPERATED AT A LINE VOLTAGE OF 117 voLTs.

PLATE
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M8-210 RMA RECEIVING TUBE RATINGS
~ TUNG-SOL

B. STORAGE-BATTERY SERVICE

WHEN STORAGE—BATTERY EQUIPMENT 1S OPERATED WITHOUT A CHARGER, T SHOULD
BE DESIGNED SO THAT THE PUBLISHED RMA MAX IMUM VALUES OF PLATE VOILTAGES,
SCREEN—SUPPLY VOLTAGES, DISSIPATIONS AND RECTIFIER OUTPUT CURRENTS ARE
NEVER EXCEEDED FOR A TERMINAL POTENTIAL AT THE BATTERY SOURCE OF 2.0 VOLTS
PER CELL. WHEN STORAGE—~BATTERY EQUIPMENT IS OPERATED WITH A CHARGER, IT
SHOULD BE DES IGNED SO THAT 90% OF THE SAME RMA VALUES ARE NEVER EXCEEDED |
FOR A TERMINAL POTENTIAL AT THE BATTERY SOURCE OF 2.2 VOLTS. :

C. "B" —BATTERY SERVICE

THE DESIGN CENTER VOLTAGE FOR "B" BATTERIES IS THE NORMAL VOLTAGE RATING
OF THE BATTERY BLOCK, SUCH AS U5 voLTS, 90 voLTS, ETC. EQUIPMENT SHOULD
BE DESIGNED SO THAT UNDER NO CONDITION OF BATTERY VOLTAGE WiLL THE PLATE
VOLTAGES, THE SCREEN—SUPPLY VOLTAGES, OR DISSIPATIONS EVER EXCEED THE
RECOMMENDED RESPECT:VE MAX IMUM VALUES SHOWN IN THE DATA FOR EACH TUBE
TYPE BY MORE THAN 10%.

D. OTHER CONSIDERATIONS
A. CLASS A AMPLIFIERS
THE MAX IMUM PLATE DISSIPATION OCCURS AT THE "ZERO-SIGNAL" CONDITION.
THE MAX IMUM SCREENDISSIPATION USUALLY OCCURS AT THE CONDITION WHERE

THE PEAK—INPUT SIGNAL VOLTAGE 1S EQUAL TO THE BIAS VOLTAGE.

B. CLASS B AMPLIFIERS

THE MAX IMUM PLATE DISSIPATION THEORETICALLY OCCURS AT APPROX IMATELY
£3% OF THE "MAXIMUM—SIGNAL" CONDITION, BUT PRACTICALLY MAY OCCUR
AT ANY SIGNAL VOLTAGE VALUE.

C. CONVERTERS

THE MAX{MUM PLATE DISSIPATION OCCURS AT THE "ZERO—SIGNAL" COND!T)ION
AND THE FREQUENCY AT WHICH THE OSC!LLATOR—DEVELOPED BIAS IS A MIN—
IMUM, THE SCREEN DISSIPATION FORANY REASONABLE VARIATION IN SIGNAL
VOLTAGE MUST NEVER EXCEED THE RATED VALUE BY MORE THAN 10%.

D. SCREEN RATINGS

WHEN THE SCRFEN VOLTAGE 1S SUPPLIED THROUGH A SERIES VOLTAGE-DROP—
PING REZ ISTOR, THE MAXIMUM SCREEN 0! TAGE RATING MAY BE EXCEEDED,
PROVIDED THE MAX IMUM SCREEN DISSIPAT -ON RATING IS NOT EXCEEDED AT ANY ‘
SI5NAL "ONDITION, AND THE MAX IMUM SCREEN VOLTAGE RATING IS NOT EX— '
CEEDED, AT THE MAX IMUM=S IGNAL CONDITION. PROVIDED THESE COND!TIONS
ARE FULFILLED, THE SCREEN—SUPPLY VOLT..GE MA: BE AS HIGH AS BUT NOT
ABOVE THE MAX IMUM PLATE VOLTAGE RAIING.

3. TYPICAL OPERATION

FOR MANY RECEIVING TUBES, THE DATA SHOW TYPICAL OFERA™ iN3 CONDITIONS (N PART—
ICULAR SERV CES. THESE TYPICAL OPERATING VALUES ARE GIVEN TO SHOW CONC ISELY
SOME GUIDING INFORMATION FOR THE USE OF EACH TY®E. THEY ARFE NOT TO Z€ COrN-—
SIDERED AS RATINGS, VLECAUSE THE TUBE CAN BE USED UND:R ANY SUITABLE CONDI—
TIONS WITHIN ITS RATING LIMITATIONS.

PLATE
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- PREFERRED LIST

( TUNG-SOL —
RECE{VING TUBE PREFERRED LIST
PRINC IPAL BATTERY OPERATED | 6-VCLT HOME & AUTO AC - DC HOME
APPL ICAT ICN RADIO RECE IVERS RAD 10 RECE I VERS RAD1O RECE IVERS
5ULG 2626GT
RECTIFIERS 11723 OY3GT 35Wy
6X4 3525GT
6XBGT
6BE6 12BE6
c
ONVERTERS IRS 6SA7GT 125A7GT
6CY
TRIQDES PR
MED | UM )
SHARP Gy 1y 6SJ7GT 125J76T
cuT-
OFF H1GH 6AKS
PENTODES Gy 6AU6 12AU6
6BH6
NMED | UM
REMOTE G T4 6SKTGT 12SK7GT
cuT-
ot HIGH 6BA6
PENTODES G
G 6846 12BA6
646
N 6SL7GT
TRIODES ESNTGT
© 12AU74
12AX74
6AT6
AMﬁbffJER 'S5 6BF6 124T6
0 10DES 658GT 125Q7GT
65Q7GT
6ALS
D IODE DE TECTGRS eHEQT 12AL5
25L6GT
PORER asu Ao 3585
TUBES 3V4 6V6GT 5085
© HOL6GT

MINIATURE TYPES SHOWN IN BOLD FACE

A
L ADAPTABLE TO EITHER 6 OR 12 VOLT OPERATION

COPYRIGHT 1948 BY TUNG-SOL LAMP WORKS INC,
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VT NUMBER LIST

e TUNG-SOL )
VT NUMBERS |IDENTIFICATION LIST
‘ YT WNUMBERS RMA NUNBERS VT NUMBERS RMA NUMBERS
VT-uB 211 vT-76 76
VT-4C 211 sPEeC AL vI1-77 7
vT-17 860 vT-78 78
v1-19 861 VT-80 80
vT-22 204A vT-83 83
vT-24 864 vT-84 8u4/62u
V1-25 - 10 vT-86 6K7 ~
VT-25A 10 speciaL VT-86A 6K7G
v1-26 22 v1-868 6K7GT
v1-27 30 vT-87 i 6L7
vT-28 24, 24A VT-87A 6L7G
vT-29 271 - vT-88 6R7
vV1-30 01-A VT-88A 6R7G
VT-31 31 vT-888 6RTGT
VT-33 33 vT-89 89
VT-34 207 vT-90 6H6
VT-35 35/51 VT-90A 6H6GT
vT-36 36 v1-91 6U7 —
v1-37 37 VT-91A 6J7GT
vT-38 38 VT-92 6Q7
v1-39 869 v1-93 688 &
VT-39A 8698 VT-93A 688G
vVT-40 40 vT-94 6J5
vT-41 851 VT-9UA 6J5G
VT-42 872 VT-948 6U5 spec. SELEC.
MT-42A 872A speC. FIL. VT-94C 6JHG SPEC. SELEC.
VT-43 845W VT-94D 6J5GT/G
VT-uy 32 VT-95 2A3
VT-u5 up VT-96 6N7
1 VT-46 866 vVT1-968 6N7 spEC. SELEC.
VT-46A 866A v1-97 bLLS
vT-47 u7 vVT-98 6U5/6GH
vT-48 u1 - vT-99 6F8G
VT-49 39/44 VT-100 807
VT-50 50 VT-100A 807 MOD IF IED
VT-51 8yl vT-101 837
VT-52 45 SPECIAL VT-103 63Q7
VT-54 34 vT-104 125Q7
vVT-55 865 vT-105 6sC7
VT-56 56 VT-106 803
VT-57 57 ’ vT-107 6v6
VT-58 58 vT-107A 6V6GT
VT-60 850 vT1-1078 6V6G
VT-62 801,801A vT-108 us0TH
vT-63 46 VT-109 2051
VT-64 800 vT-111 5BPU/1802pu
VT-65 6C5 VT-112 6AC7/1852
VT-65A 6C56 vT-114 5T4
VT-66 6F6 vT-115 6L6
VT-66A 6F 6G VT-115A 6L6G
vT-67 30 sPECIAL vVT-116 6SJ7
vT-68 687 VT-116A 6SJ7GT
VT-69 606 vT-1168 6SU7Y
vT-70 6F7 _~ vT-117 6SK7
PLATE vT-72 8u2 VT-117A 6SK7GT
1620 vT-73 8u3 vT-118 832
wov. 36 VT-74 524 . vT-119 2x2/879
1948 vT-75 75 vT-120 954
. b,
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VT NUMBER LIST

r TUNG-SOL —
CONY IBUED FAOM PRECED!NG PAGE
VT NUMBERS RMA NUMBERS YT NUMBERS
vT-121 959 vT-190
VT-122 530 v1-191
vT-124 1A5GT VT-192
vT-125 1CHGT vT-193
vT-126 6X5 vT-194
VT-126A €x5G vT-19%
(3 _VvT-1268 6X5GT vT-196
7 vT-128 1630 (A-5568) VT-197A
vT-129 504TL " VT-198A
vT-130 250TL vT-199
vT-131 12sK7 VT-200
vT-132 12K8 SPEC 1AL vT-201
VT-133 12SR7 vT-201C
vT-134 1246 VT-202
v1-135 125GT vT-203
VT-135A 1205 VT-204
v1-136 1625 vT-205
vT-137 1626 VT-206A
vT-138 1629 vT-207
vT-139 VR150-30 VT-208
vT-14l 531 VT-209
vT-143 80% vT-210
vT-144 813 vT-211
VT-145 523 v1-212
VT-146 INGGT VI-2134
vT-147 1A7GT vT-214
vT-148 108GT vT-215
VT-149 3A8GT v1-216
VT-150 6SA7 v1-217
VT-150A 6SATGT vT1-218
vT-1561 6A8G VT-220
vT-1518 6ABGT vT-221
VT-152 6KOGT __ VT-222
VT-152A 6KOG vVT1-223
VT-153 12C8 speciaL VT-224
VT-154 8lu VT-225
vT-161 12SA7 VT-226
VT-162 12547 vT-227
VT-163 EC8G vT-228
VT-164 1619 VT-229
VT-165 1624 vT-230
VT-166 371A VT-231
vI-167 6k8 VI-232
VT-168A 6Y65 VT-233
VT-169 12c8 VT-236
vT-170 1E5-GP vT-237
vT-171 1R5 VT-238
VT-171A 1R Lok. EQuUIV. VT-239
NT-1T72 1S5 VT-240
vT-173 1T4 vT-241
VT-174 354 VT-243
VT-175 1613 vT-24y4
VT-176 6AB7/1853 VT-245
v1-177 1LHY VT-2u6
vT-178 1Lcé VT-247
v1-179 1LNS VT-2u9
vT-181 7Z4 VT-25%
v1-182 387/1291 VT-260
v1-183 1R4/1294 VT-264
vVT-184 VR90-30 v1-268
vT1-185 306/1299 VT-269
v1-187 575A vT-287
vT-188 76 vT-288
L vT-189 7 vT-289

RMA NUMBERS

7
3164
TAu4

c7

197
1005 o
6WHG
6Y3GT/G
6G6G
6557
VR105-30
25L6
25L6GT
9002
9003
HK24G
6517
HVUG
12AH7GT
788
12567
154
6SG7
958

6L 56
12H6
6€5

816

811
100TH
250TH
3Q5GT
88y
1HHGT
2C34-RK3Y
307A
3£pP1/1806P1
7184
8012
6SL7GT
350A
6SNTGT
£-1148
6SR7
836

957

956
1LE3
710A
7e5/1201
7C4/1203A
BULG
2050
918
6AG7
1006 —
705A
VR75~30
3Qu
12sci
717A
815
12SKH7
12SL7GT

CCPYRIGHT 1948 BY TUNG-SOL LAMP WORKS INC
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. TYPICAL CIRCUITS
4 """ti'!;‘)|- )

FOREWORD

The circuit diagrams in the following section have been se-
lected to represent satisfactory commercial practice in the
application of receiving tube types. None of the circuits
represent an actual commercial piece of equipment but rather
a composite of several designs of a particular class. , This
has been necessary in order to illustrate in one diagram
many different circuit possibilities which may not necessa-
rily be economical in one commercial model. It is therefore
quite feasible to utilize portions of several circuits to
arrive at a design for a particular service.

Wherever possible, actual circuit values are shown with the
exception of parallel coil and condenser combinations which
should be chosen from commercial components for the frequen-
cies desired. While values of resistances, capacitances,
and voltages are furnished, it is most important that refer-
ence be made to the individual tube rating sheets to ascer-
tain that maximum and minimum ratings are not exceeded when
attempting to combine several of these circuits.

The scope of the diagrams included represents the most popu-
lar circuit applications. As a result, a strict adherence
to the current "preferred tube types" list has been made
wherever possible. In several instances two tube type des-
ignations are shown since comparable performance can be ex-
pected when interchanging the indicated types.
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TYPICAL CIRCUIT

4 TUBE PORTABLE SUPERHETERODYNE RECEIVER
TUNG-SOL
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TENTATIVE DATA OA2

TUNG-SOL

VOLTAGE REGULATOR

3 MINIATURE TYPE
)
P
COLD~CATHODE GLOW DISCHARGE
o3
|
MAX
T-55 - ANY MOUNTING POSITION
2g
MAX.
Wiy l
BOTTON VIEW
GLASS BULB MINIATURE BUTTON
7 PIN BASE

THE OA2 IS A COLD CATHODE GLOW-DISCHARGE TUBE USING THE MINIATURE CON-
STRUCTION. T IS INTENDED FOR USE AS A VOLTAGE REGULATOR TO MAINTAIN
CONSTANT VOLTAGE ACROSS A LOAD WITH MODERATE CHANGES IN LOAD CURRENT AND
SUPPLY VOLTAGE.

MAXIMUM AND M) NIMUM RATINGS ARE ABSOLUTE VALUES

MAX IMUM AVERAGE STARTING CURRENTA 75 MA .
MAX IMUM DC OPERATING CURRENT (CONTINUOUS) 30 MA .
MINIMUM DC OPERATING CURRENT (CONTINUOUS) 5 MA .
MAX IMUM AMBIENT TEMPERATURE +90 °c
MINIMUM AMBIENT TEMPERATURE -55 he

A

AVERAGED OVER STARTING PERIOD WOT EXCEEDING 10 SECONDS.

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

MINIMUM DC ANODE SUPPLY VOLTAGE® 185 VoL TS
DC STARTING VOLTAGE (APPROX.) 155 vOoLTS
DC OPERATING VOLTAGE (APPROX.) 150 voL TS
SERIES RESISTOR c

MAX IMUM SHUNT CAPACITOR 0.1 18
REGULATION (5 TO 30 MA.) 2 VoL TS
B

NOT LESS THAN INDICATED SUPPLY VOLTAGE SMOULD BE PROVIDED TO INSURE "STARTING" TNROUGHOUT TUBE
LIFE.

CSNOULD BE SUFFICIENT TO LIMIT OPERATING CURRENT THROUGM TUBE TO 30 MA. AT ALL TIMES AFTER THE
STARTING PERIOD.

SINILIAR TYPE REFERENCE: Ratings and characteristics somewhat similiar to
type 0D3/FR150. .

COPYRIGHT 1948 BY TUNG-SOL LAMP WORKS INC. ELECTRONIC TUBE DIVISION NEWARK., NEW JERSKY, U. 8. A.







OA3, 083, 0C3, 0D3
- TUNG-SOL .

175
MAX,

VOLTAGE REGULATOR

9
ST-12 I COLD CATHODE - GLOW DISCHARGE
X.

z
» W

GLASS BULB

. SMALL SHELL OCTAL 6-PIN BASE
1165 ] BOTTOM VIEW
MAX.

THE 0A3/VR75, 0B3/VR90, 0OC3/VR105, AND 0D3/VR150 ARE COLOD-CATHODE,
GLOW-D ISCHARGE. TUBES. THEY ARE INTENDED FOR USE AS VOLTAGE REGULATORS
IN APPLICATIONS WHERE IT 1S NECESSARY TO MAINTAIN A CONSTANT DC OUTPUT
VOLTAGE ACROSS A LOAD, INDEPENDENT OF LOAD CURRENT AND MODERATE L INE-
VOLTAGE VARIATIONS. LIKE OTHER GLOW-DISCHARGE TUBES, THEY MAY ALSO BE
USED AS RELAXATION OSCILLATORS, AND FOR SPARK-OVER PROTECTION.

MAXIMUM AND MINIMUM RATINGS ARE ABSOLUTE VALUES

1 0A3/VRTS 0B3/VR90

RATINGS AND TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

DC ANODE SUPPLY VOLTAGE A 105 MIN. 125 MIN. vOLTS
DC OPERATING CURRENT (CONTINUOUS) 40 MAX. 30 MAX. MA.
DC OPERATING CURRENT (CONTINuUOUS) 5.0 MIN. 10 MIN, MA.
AMBIENT TEMPERATURE RANGE -55 10 + 90 o¢
DC STARTING VOLTAGE (APPROX.) 100 vOoLTS
DC OPERATING VOLTAGE (APPROX.) 75 '90 vOoLTS
REGULATION (5 TO 30 MA.) 3.0 VOLTS
REGULATION (5 To 40 MA.) 5.0 VOLTS
REGULATION (40 TO 30 MA.) 8.0 voLTS

Axa

0C3/VR105 0D3/VR150

DC ANODE SUPPLY VOLTAGE * 133 MIN. 185 MIN.  VOLTS
DC OPERATING CURRENT (CONTINUOUS) 4O MAX. 40 MAX.  MA.
DC OPERATING CURRENT (CONTINUOUS) 5.0 MIN. 5.0 MIN.,  MA.
AMB IENT TEMPERATURE RANGE -hH T0 + 90 -H55 1o + 90 o¢c

. DC STARTING VOLTAGE (APPROX.) 115 160 VOLTS
DC OPERATING VOLTAGE (APPROX.) 105 150 VOLTS
REGULATION (5 TO 30 MA.) 1.0 2.0 VOoLTS
REGULATION (5 TO 40 MA.) 2.0 4.0 VOLTS

A
NOT LESS THAN INDICATED SUPPLY VOLTAGES SHOULD BE PROVIDED TO INSURE "STARTING® ‘
THROUGHOUT TUBE LIFE.

COPYRIGHT 1944 BY TUNG-S8OL LAMP WORKS (NC. ELECTRONIC TUSE DIVIBION NEWARK, NEW JERSEY, U. 8. A.







TENTATIVE DATA 0B2

r — TUNG-SOL ~
VOLTAGE REGULATOR '

MINIATURE TYPE
PHYSICAL SPECIFICATIONS

EMITTER cOlD CATHODE — GAS PIN _CONNECTIONS
BASE MINIATURE BUTTON 7-PIN| PIN 1 PLATE PIN 7 CATHODE
CAP — PIN 2 CATHODE PIN B NONE
BULB T-5¢ PIN 3 NO CONNECTION
MAX. D IAMETER 3/4" PIN 4 CATHODE MOUNT ING POS. ANY
MAX. SEATED HEIGHT 2 3/8" PIN 5 PLATE
MAX. OVERALL LENGTH 2 5/g" PIN 6 NO CONNECTION
"HOLD-DOWN" HE IGHT 2" (APPROX. )

RATINGS AND CHARACTERISTICS

MINIMUM DC SUPPLY VOLTAGE 133 VOLTS
OPERATING DC VOLTAGE (APPROX.) 108 VOLTS
OPERATING CURRENT:
MAX |MUM AL L OWED ’ 30 MA
MIN IMUM . 5 MA.
REGULATION 2 VOLTS
LSTARTING VOLTAGE 125 VOL TS
_ y,
' DR
‘ RSP ae 082 T
w
9
<> [}
T —— ]
oa <<
>> -
(2] =]
8 ® s
;L
150 082
. i Regulation Characteristic
Starting Voltage = 125 Volts
100
w
(-]
-
-
-t
[ )
>
(3]
)
PLATE
1115
JUNE 617 c
1 -
o % 5 10 15 20 25 30
_CURRENT IN MILLIAMPERES
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PLATE
1695
APRIL 15
1946

TENTATIVE DATA

%

N

TUNG-SOL

GAS RECTIFIER

PHYSICAL SPECIFiCATIONS

EMITTER (ONICALLY HEATED

PIN CONNECTIONS

BASE SMALL WAFER OCTAL H5-pIN| PIN 1 .SHELL PIN 7 FILAMENT

CAP --- PIN 2 NONE PIN B FILAMENT

BULB MT-8 PIN 3 STARTER ANODE

MAX . D IAMETER 1 5/16" PIN 4 NONE MOUNTING PQS, ANY |
MAX . SEATED HEIGHT 2 1/16" PIN 5 PLATE

MAX. OVERALL LENGTH 2 5/8" PIN 6 yoNE

THE OY4 IS A HALF-WAVE GAS RECTIFIER WITH A STARTER ANODE WH|CH MAKES

IT POSSIBLE TO OPERATE DIRECTLY FROM A 117-VOLT AC OR DC L INE,

RATINGS AND CHARACTERISTICS

HALF-WAVE RECTIFIER WITH CONDENSER INPUT TO FILTER

PINS 7 AND B MUST BE CONNECTED TOGE THERA

MAX IMUM INVERSE PEAK VOLTAGE 300 VOLTS
MAX IMUM_PEAK CURRENT 500 MA.
MAX IMUM DC OUTPUT CURRENT 75 MA,
MINIMUM DC OUTPUT CURRENT 40 MA,
MINIMUM SERIES ANQDE RES|STANCE

(117-voLT L INE OPERATION) 0 OHMS
APPROX IMATE TUBE DROP. 12 VOLTS
MAX IMUM qs STARTING VOLTAGEB 95 VoL TS

‘ﬁA'ID INTERMITTENT OPERATION S UNDESIRABLE.

BwiTh STARTER ANODE CONNECTED TO THE ANODE THROUGH A 10 MEGONM RESISTOR BY-PASSED WITH A

0,002 |JUF CONDENSER.

J

COPYRIGHT 19468 BY TUNG-SOL LAMP WORKS INC.

ELECTRONIC TUBE DIVISION

NEWARK, NEW JERSEY, U.S. A.



0Y4G " TENTATIVE DATA

- . . TUNG-SOL , N
GAS RECTIFIER
PHYSICAL SPECIFICATIONS

EMITTER IONICALLY HEATED PIN CONNECT IONS

BASE _OCTAL H-PIN DWARF PIN 1 NO CONNECTION PIN 7 FILAMENT

CAP — PIN 2 NONE - PIN 8 FILAMENT

BULB 1-7 PIN 3 STARTER ANODE

MAX . O IAMETER 1 5/64" | pIN 4 NONE MOUNT |NG POS, ANY |
MAX . SEATED HEIGHT 2 1/16" | piN H PLATE

MAX. OVERALL LENGTH o R/gn PIN € NONE

JHE QYd E WHICH

T POSSIBLE TO OPERATE DIRECTLY FROM A 117-VOLT AC OR DC LINE.

. RATINGS AND CHARACTERISTICS
HALF-WAVE RECTIFIER WITH CONDENSER INPUT TO FILTER
PINS 7 AND B WUST BE CONNECTED TOGETHER®

MAX IMUM _INVERSE PEAK VOLTAGE ) 300 VOLTS

| MAX IMUM PEAK CURRENT 200 MA
MAX IMUM _DC_OUTPUT CURRENT 15 MA.
MINIMUM DC OUTPUT CURRENT 40 MA,
MINIMUM SERIES ANODE RES|STANCE

| (117-voLT LINE QPERATION) "0 OHMS
APPROX IMATE TUBE_DROP 12 VOLTS
MAX IMUM DC STARTING VOLTAGES 95 VOL TS

‘IAPID INTERMITTENT OPERATION IS UNDESIRABLE,

‘IITN STARTER ANODE _COMNNECTED VO T =

0.102 lUF CONDENSER.

PLATE
1696

APRIL 18
1946

COPYRIGHT 1946 BY TUNG-SOL LAMP WORKS INC. ELECTRONIC TUBE QIVISION NEWARK, NEW JERSEY. U.S A.
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PLATE
1489
ocT. 31
1944

[

TUNG-SOL

0Z24,0246G

FULL WAVE GAS FILLED RECTIFIER

COLD CATHODE TYPE

MAX

0z

4

BOTTOM VIEW

SMALL WAFER
6 PIN OCTAL BASE

BOTTOM VIEW

OWARF SHELL

S PIN OCTAL BASE

THE OZ4 AND 0Z4G ARE FULL WAVE GAS FILLED RECTIFIER TUBES WITH COLD

CATHODES REQUIRING NO HEATER SUPPLY VOLTAGE.

HIGH OVE

M| NIMUM
MAX [ MUM
MAX | MUM
MAX IMUM
MINIMUM
MAX | MUM
TUBE voOL

RALL EFFICIENCY IS DESIRED.

MAX IMUM RAT INGS

PEAK STARTING SUPPLY VOLTAGE PER PLATE
PEAK PLATE TO PLATE VOLTAGE

PEAK PLATE CURRENT PER PLATE

DC OUTPUT CURRENT

DC OUTPUT CURRENT

OC OUTPUT VOLTAGE

TAGE DRoOP

THEY ARE

300
1000
200
75
30
300
24

USED WHERE

VOLTS
VOLTS
MA .,
MA .
MA .
VOLTS
vOoLTS

T\

COPYRIGHT 1944 BY TUNG-8OL LAMP WORKS INC.
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A3

C TUNG-SOL —
H-F DIODE
3 COATED UNIPOTENTIAL CATHODE
Ma
7 HEATER
| '8
T-5g| max oL 1.4 VOLTS 0.15 AMPERE
A AC OR DC BOTTOM VIEW

MINIATURE BUTTON

7 PIN BASE
ANY MOUNTING POSITION

THE 1A3 IS A HEATER CATHODE TYPE OF MINIATURE DIODE PARTICULARLY USE-
FUL AS A DISCRIMINATOR TUBE IN PORTABLE FM RECE [VERS, AND IN PORTABLE
"HIGH FREQUENCY MEASURING EQUIPMENT. ITS INTERELECTRODE CAPACITANCES
ARE VERY LOW, BEING IN THE ORDER OF 0.5 puf. THE RESONANT FREQUENCY
OF THE 1A3 IS APPROXIMATELY 1000 Mc. THE GLASS BUTTON BASE PROVIDES
FOR SHORT LEADS AND SHORT LEAD INDUCTANCE.

RATINGS

INTERPRETED ACCOROING TO RMA STANDARD M8-210

MAX IMUM PEAK INVERSE PLATE VOLTAGE 330 VoL TS
MAX IMUM PEAK PLATE CURRENT 5.0 MA .
MAX (MUM DC OUTPUT CURRENT 0.5 MA .
MAX IMUM DC HEATER—CATHODE POTENT IAL 140 vOoLTS

DIRECT INTERELECTRODE CAPACITANCES

HEATER TO CATHODE 0.6 upf
PLATE TO CATHODE 0.4 upf
PLATE TO HEATER 0.8 uuf
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

AC PLATE SUPPLY VOLTAGE (RMS) 117 VOLTS
FILTER INPUT CONDENSER 2.0 uf
MINIMUM TOTAL EFFECTIVE PLATE-SUPPLY

IMPEDANCE 0 OHMS

A THE CENTER MOLE IN SOCKETS DESIGNED FOR THIS BASE PROVIDES FOR THE
POSSIBILITY THAT THIS TUBE TYPE MAY BE MANUFACTURED WITH THE EXNAUST-
TUBE TIP AT THE BASE END. FOR THIS REASON, (T 1S RECOMMENDED THAT IN
EQUIPMENT EMPLOYING THIS TUBE TYPE, NO MATERIAL BE PERMITTED TO

PLATE
lyg90
0BSTRUCT THE SOCKET HOLE. ocr. 33

194y

L )

COPYRIGHT 1944 BY TUNG-SOL LAMP WORKS INC. ELECTRONIC TUBE DIVISION NEWARK. NEW JERSEY, U. 8. A.
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(1056P) IA4P

- TUNG-SOL <
9"
g
MAX.
REMOTE CUT-OFF
PENTODE AMPLIFIER
! ) |
ST-12
29°
332
MAX.  _,
COATED FILAMENT 43
MAX.
2.0 VOLTS 0.060 AMPERE
_ 1
® T e omoc g
1.165" _1.;6)(5"
AX,
mMax. GLASS BULB
|A4P 1D5GP
SMALL METAL CAP MINIATURE METAL CAP
SMALL 4 PIN BASE SMALL 7 PIN OCTAL BASE
BOTTOM VIEW : BOTTOM VIEW
THESE TUBES ARE REMOTE CUT-OFF PENTODE AMPLIFIERS DESIGNED FOR USE IN
BATTERY OPERATED RECEIVERS. EITHER TUBE IS SUITABLE FOR USE WITH
AUTOMATIC VOLUME CONTROL IN RF AND IF AMPLIFIERS WITH A MINIMUM OF
CROSS MODULATION.
MOUNTING POSITION
THESE TUBES SHOULD BE OPERATED VERTICALLY WITH THE BASE DOWN. HOWEVER, MORIZONTAL
OPERATIONS MAY BE PERMITTED IN THE 1D5GP TUBE TYPE {F PINS 2 AND 7 ARE ON A VERTI-
CAL PLANE, THE SAME WILL BE TRUE FOR THE 1A4P TUBE TYPE IF PINS 1 AND 4 ARE ON A
VERTICAL PLARE.
DIRECT INTERELECTRODE CAPACITANCES
MAX IMUM CONTROL GRID TO PLATE (WITH EXTERNAL SHIELD) 0.007 upf
INPUT (G, TO G,, Gy, F) 5.0  muf
outeuT (P TO G,, Gy, F) 11 uuf
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A AMPLIFIER
PLATE VOLTAGE 90 180 wmax. VoLTS
SCREEN VOLTAGE 67.5 67.5 wax. VOLTS
) MINIMUM CONTROL GRID VOLTAGE -3 -3 VOLTS
PLATE CURRENT 2.2 2.3 MA .
SCREEN CURRENT 0.9 0.8 MA .
PLATE RESISTANCE (APPROX.) 0.6 1.0 ME GOHM
TRANSCONDUCTANCE 720 750 UMHOS
AMPL IFICATI1ON FACTOR (APPROX.) 425 750
pLaTE CONTROL GRID VOLTAGE
1455 FOR TRANSCONDUCTANCE OF 15 pMHOS  -15 -15 VOoLTS
AUG. 31
1944
— Y
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PLATE
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AUG. 31
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PLATE CURRENT (Ip) IN MILLIAMPERES
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PLATE
1523
JAN. 15
1945

(1Las)IASGT /G

TUNG-SOL

- __r__
1.4 VOLTS 0.05 AMPERE o
T-9 4
nC MAX
283
MAX
Ugguu
GLASS BULB Y
16 —
" Max
ANY MOUNTING POSITION ILAY
BOTTOM VIEW BOTTOM VIEW
INTERMED 1ATE SHELL LOCKING—IN
7-PIN OCTAL BASE 8—PIN
RATINGS
INTERPRETEO ACCORDING TO RMA STANDARD W8-210
MAX IMUM PLATE VOLTAGE 110 VoL TS
MAX IMUM SCREEN VOLTAGE 110 VoL TS
MAX IMUM CATHODE CURRENT 6.0 MA .
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A; AMPLIFIER
PLATE VOLTAGE 85 90 voLTS
SCREEN VOLTAGE 85 0 VOLTS
GRID VOLTAGE* -4.5 -4.5 VOLTS
PEAK A-F GRID VOLTAGE 4.5 4.5 voLTS
ZERO-SI1G. PLATE CURRENT 3.5 4.0 MA .
MAX IMUM S1G. PLATE CURRENT 3.5 4.0 MA.
ZERO-S1G. SCREEN CURRENT 0.7 0.8 MA.
MAX IMUM SIG, SCREEN CURRENT 1.0 1.1 MA.
PLATE RESISTANCE 0.3 0.3 ME GOHM
TRANSCONDUCTANCE 800 850 UMHOS
LOAD RESISTANCE 25 000 25 000 OHMS
TOTAL HARMONIC DISTORTION 10 7.0 PER CENT
MAX IMUM S1G. POWER OUTPUT 100 115 MW,
A RETURN TO NEGATIVE FILAMENT

PENTODE POWER AMPLIFIER

COATED FILAMENT

—

COPYRIGHT 1948 BY TUNG-SOL LAMP WORKS INC.
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PLATE
318-1

APR. 14
1939

- TUNG-SOL
| %
qu.‘{
PENTAGRID CONVERTER
STi2 COATED FI[LAMENT
38 2.0 VOLTS 0.06 AMPERE
ayg’ 0C
MAX.
— GLASS BULB
L BOTTOM VIEW
1165 _
Maxl SMALL 6 PIN BASE
THE TUNG-SOL 1A6 IS A COMBINED OSCILLATOR AND MIXER DESIGNED FOR
SERVICE AS THE FIRST DETECTOR IN BATTERY OPERATED SUPERHETERODYNE
RECE VERS WHERE ECONOMY (N FILAMENT CURRENT CONSUMPTION IS DESIRED.
WITH THE EXCEPTION OF CAPACITANCES ITS RATINGS AND CHARACTERISTICS
ARE IDENTICAL WITH THOSE OF THE 1D7G.
OPERATING CONDITIONS AND CHARACTERISTICS
PLATE (P) VOLTAGE "AX: 180 vOLTS
SCREEN (Gs) VOLTAGE"A*- 67.5 VOLTS
ANODE GRID (GA) VOLTAGE “A*: 135 voLTS
ANODE GRID (Ga) VOLTAGE SuPPLY "AX. 180 * VOLTS
CONTROL GRID (G) VOLTAGE “'"- -3 voLTS
TOTAL CATHODE CURRENT A% 9 MA.
CONVERTER SERVICE
pLATE (P) voLTAGE ) 135 180 voLTS
SCREEN (6s) VOLTAGE 67.5 67.5 voLTS
ANODE GRID (GA) VOLTAGE 135 135 vOoLTS
ANODE GRID (Ga) SUPPLY VOLTAGE 135 1804 vOLTS
CONTROL GRID (G) VOLTAGE -3 -3 VOLTS
OSCILLATOR GRID RESISTOR 50 000 50 000 OHMS
PLATE CURRENT 1.2 1.3 MA.
SCREEN CURRENT 2.5 2.4 MA.
ANODE GRID CURRENT 2.3 2.3 MA.
OSCILLATOR GRID CURRENT 0.2 0.2 MA.
TOTAL CATHODE CURRENT 6.2 6.2 MA .
PLATE RESISTANCE 0.4 0.5 MEGOHM
CONVERSION CONDUCTANCE 275 300 HUMHOS
CONTROL GRID (G) VOLTAGE APPROX. -22.5 -22.5 voLTS
FOR CONVERSION CONDUCTANCE =4 uMHOS
A APPLIED THROUGN 20 000 ONM DROPPING RESISTOR.
CONTIRUED IE‘XT PAGE
-
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A6

_ TUNG-SOL

STATIC CHARACTERISTICS OF OSCILLATOR SECTION — NOT OSCILLATING

PLATE (P) VOLTAGE 135 to 180 VOLTS
SCREEN (Gs) VOLTAGE 67.5 VOLTS
ANODE GR1D (GA) VOLTAGE 135 VOLTS
coNTROL GRID (G) VOLTAGE -3 voLTS
OSCILLATOR GRID (Go) VOLTAGE 0 VOLTS
TRANSCONDUCTANCE — OSCILLATOR GR1D (Go) 425 HMHOS
To ANODE GRID (Ga)
ANODE GRID CURRENT 2.3 MA .

DIRECT INTERELECTRODE CAPACITANCES

coNTROL GRID (G) To pLATE (P)* 0.26 puf
CONTROL GRID (G) TO oSCILLATOR GRID (Go)® 0.1 uuf
coNTROL GRID (G) TO ANODE GRID (Ga)$ 0.2 puf
OSCILLATOR GRID (G0) To ANODE GRID (Ga) 0.8 ppf
RF INPUT ELECTRODE, GRID (G) TO ALL OTHER ELECTRODES 10.5 puf
0SC. INPUT ELECTRODE, GRID (G0) TO ALL OTHER ELECTRODES 5.0 upf
0SC. OUTPUT ELECTRODE, GRID (GA) TO ALL OTHER ELECTRODES 6.0 upf
MIXER OUTPUT ELECTRODE, PLATE (P) TO ALL OTHER ELECTRODES 9.0 e f
s WITH SHIELD

TUNG-SOL LAMP WORKS INC. RADIO TUBE DIVISION NEWARK. NEW JERSEY. U. 8. A.
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IA7G, IA7GT

TUNG-SOL
T
%ng‘ PENTAGRID CONVERTER
rl.%(
COATED FILAMENT
9032 1.4 VOLTS 0.05 AMPERE
Max. | 0C
S
16
MAX.

Umwn GLASS BULB

k- 176 =

MAX,

1A76

SKIRTED MINIATURE
CAP

ANY MOUNTING POSITION

BOTTOM VIEW
SMALL 8 PIN OCTAL
BASE BASE WITH METAL SHELL

13
6 —
MAX
T9 2{
MAX.

11

3 .

MAX

1A76T

SKIRTED MINIATURE

CAP

BOTTON VIEW

SMALL WAFER 8 PIN OCTAL

THE 1A7G AND 1A7GT ARE FILAMENT TYPE PENTAGRID CONVERTERS DESIGNED
FOR SERVICE AS COMBINED OSCILLATORS AND MIXERS IN PORTABLE BATTERY
OPERATED EQUIPMENT. THEY FEATURE HIGH EFFICIENCY FILAMENTS AND PRO-
VIDE REASONABLE CONVERSION GAINS WITH LOW BATTERY VOLTAGES AND LOW

ELECTRON CURRENTS.

RATINGS

INTERPRETED ACCOROING TO RMA STANDARD M8-210

MAX IMUM PLATE VOLTAGE
MAX IMUM SCREEN (G3 AND GS5) VOLTAGE

MAX |MUM SCREEN SUPPLY VOLTAGE

MAX IMUM ANODE-GR1D (G2) VOLTAGE

MAX IMUM TOTAL ZERO—-SIGNAL CATHODE CURRENT

CONTINUED ON NEXT PAGE

110

60
110
110
4.0

VOLTS
VOLTS
VOoLTS
VOLTS
MA .

3
]

5"
16

AX.

~N

J
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IA7G, 1A7GT

—

TUNG-SOL
—

CONTINUED FROM PRECEDING PAGE

DIRECT INTERELECTRODE CAPACITANCES

WITH EXTERNAL SMIELD CONNECTED TO WEGATIVE FILAMENT TERMINAL

GRID #4 TO PLATE

GRID #4 TO GRID #2

GRID #4 TO GRID #4

GRID #1 TO GRID #2

GRID #4 TO ALL OTHER ELECTRODES (R—F INPUT)

GRID #2 TO ALL OTHER ELECTRODES EXCEPT GRID #1
(OSCILLATOR OUTPUT)

GRID #4 TO ALL OTHER ELECTRODES EXCEPT GRID #2
(OSCILLATOR INPUT)

PLATE TO ALL OTHER ELECTRODES (MIXER OUTPUT).

0.5
0.4
0.2
0.9
7.0

4.4

3.4
10

MAX .
MAX .
MAX .

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CONVERTER SERVICE

PLATE VOLTAGE
SCREEN (G2 AND G5) VOLTAGEA
ANODE-GRID (G2) VOLTAGE
CONTROL-GR1D (G4) voLTAGE®
OSCILLATOR-GRID (G4) RESISTOR
PLATE RESISTANCE
CONVERS 1ON TRANSCONDUCTANCE
CONVERS ION TRANSCONDUCTANCE WITH
GRID #4 BIAS OF —3 VOLTS
PLATE CURRENT
SCREEN (G3 AND GS) CURRENT
ANODE—GRID (G2) CURRENT
OSCILLATOR-GRID (G4) CURRENT
"TOTAL CATHODE CURRENT

APPROX .

THE TRANSCONDUCTANCE OF THE OSCILLATOR PORTION (NOT 0SCIL

LATING) IS
550 MICROMHOS UNDER THE FOLLOWING CONDIT|ONS: PLATE VOLTS, 90; SCREEN
VOLTS, 45; CONTROL-GRID VOLTS, 0; ANODE-GRID VOLTS, 90; AND OSCILLA-

TOR-GRID VOLTS, 0.

OBTAINED PREFERABLY BY USING A PROPERLY BY-PASSED 45 000 TO 75 000
OHM VOLTAGE-DROPP ING RESISTOR 1N SERIES WITH THE 90 vOLT SuPPLY.

8
A RESISTANCE OF AT LEAST 1.0 MEGOMM SHOULO BE USED IN THE GR10 RETURN

TO NEGATIVE FILAMENT PIN.

VOLTS
vOoLTS
voLTS
VOLTS
OHMS
ME GOHM
UMHOS

UMHOS
MA .
MA .
MA .
MA.
MA .
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TENTATIVE DATA . 1AB5

% TUNG-SOL ~
REMOTE CUT-OFF RF PENTODE

PHYSICAL SPECIFICATIONS

EMITTER COATED FILAMENT PIN CONNECTIONS

BASE _LOCK-IN 8 PIN PIN LFILAMENT + | PIN 7 FILAMENT—, G3
CAP —— PIN 2piATE PIN 8 FILAMENT-,G3
BULB SHoRT T-9 PIN 3GRip 2

MAXTMUM D | AMETER 1 3/16" | PIN U Nc MOUNT ING POS.  ANY
MAX IMUM OVERALL LENGTH 2 4/32"|PIN HNc

MAXIMUM SEATED HEIGHT 4 4/2v]PIN 6GRID 4

RAT ING
. INTERPRETED ACCORDING TO RMA STANDARD M8-210

HEATER OR FILAMENT VOLTAGE (pc) 1.2 VOLTS
HEATER OR FILAMENT CURRENT 0.130 AMP ,
MAX IMUM PLATE VOLTAGE 150 VOLTS
MAXIMUM SCREEN VOLTAGE 150 VOLTS
MAXIMUM PLATE DISSIPATION 1.0 WATT
MAXIMUM SCREEN DISSIPATION 0.3 WATT
|_MINIMUM EXTERNAL CONTROL GRID BIAS VOLTAGE ’ 0 VOLTS
MAX IMUM SCREEN SUPPLY VOLTAGE 150 VOLTS

CAPACITANCES

RMA SHIELD M8-308 CONWECTED TO NEGATIVE FILAMENT

INPUT 2.80 uuf
ouTPUT 4.2 ppuf
CONTROL GRID TO PLATE (MAX.) 0.25 upf
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
HEATER OR FILAMENT VOLTAGE (pC) 1.2 1.2 VOLTS
HEATER OR FILAMENT CURRENT 0.130 0.130 AMP .
PLATE VOLTAGE 90 150 VOLTS
SCREEN VOLTAGE ' 90 150 VOLTS
CONTROL GRID VOLTAGE 0 -1.5 VOLTS
CONTROL GRID RESISTANCE (MIN.) 1 -- ME GOHM
PLATE CURRENT 3.5 6.8 MA.
SCREEN CURRENT 0.8 2.0 MA .
MAX IMUM~SIGNAL PLATE CURRENT MA .
MAX IMUM=S | GNAL SCREEN CURRENT MA.
PLATE RESISTANCE 0.275 0.125 ME GOHM
TRANSCONDUCTANCE 1100 1350 MHOS
AMPL IF ICATION FACTOR
LOAD RESISTANCE OHMS
TOTAL HARMONIC DISTORT ION PER CENT
POWER OUTPUT WATTS
. CONTROL GRID VOLTAGE
FOR TRANSCONDUCTANCE = 40 MMHOS 14 23 . voLTs
CONTROL GRID VOLTAGE
FOR_TRANSCONDUCTANCE = 725 LMHOS 3 6 VOLTS
PLATE
1imse
JUNE 17
1946
\ J
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TUNG-SOL

DIODE
& “ COATED FILAMENT
MAX.
' ] ¥ FILAMENT
1.25 VOLTS* 200 MA.
33 AC
MAX.
T-9 ANY MOUNTING POSITION
4L
MA‘i A1"1( FILAMENT VOLTAGE MUST NEVER EXCEED 1,5 VOLTS,
EVEN MOMENTARILY,
BOTTOM VIEW
SHORT INTERMEDIATE
| 6 PN GETAL
P
5
Bres
MAX.
GLASS BULB
SMALL CAP

THE 1B3GT IS A FILAMENTARY DIODE DESIGNED TO OPERATE AT RELATIVELY HIGH
UNIVERSE PEAK VOLTAGES OVER A CONSIDERABLE RANGE OF SUPPLY VOLTAGE FRE-
QUENCIES. IT IS INTENDED TO SUPPLY THE REQUIRED HIGH VOLTAGES FOR THE
CATHODE RAY PICTURE TUBE IN TELEVISION SERVICE.

DIRECT INTERELECTRODE CAPACITANCES - appRrOX.

WITH NO EXTERNAL SHIELD

PLATE TO FILAMENT 1.5 Hpf
RATINGS
INTERPRETED ACCORDING TO RMA STANDARD M8-210
FILAMENT VOLTAGE 1.25 vOoLTS
FILAMENT CURRENT 200 MA .
MAX IMUM PEAK INVERSE PLATE VOLTAGE 40 000 voLTS
MAX IMUM PEAK PLATE CURRENT 17 MA .
MAX IMUM AVERAGE PLATE CURRENT 2 MA.
MAX IMUM FREQUENCY OF SUPPLY VOLTAGE 300 KC

WHEN THE FILAMENT 1S TO BE OPERATED ON RF, 1T IS RECOMMENODED THAT THE FILAMENT BE CONNECTED
FIRST TO A DC OR LOW-FREQUENCY AC SUPPLY OF 1.25 VOLTS. THE COLOR TEMPERATURE OF THE FILAMENT
CORRESPONDING TO THIS VOLTAGE MAY THEN BE CHMECKED VISUALLY BY OBSERVING IN A DARKENED ROOM THE
REFLECTION OF THE INCANDESCENT FILAMENT UPON THE UPPER SURFACE OF THE INTERNAL SHMIELD. A VISUAL
COMPARISON OF THIS COLOR TEMPERATURE WITH THAT OBTAINED WITH THE FILAMENT OPERATED FROM AN RF
VOLTAGE PROVIDES A CONVENIENT MEANS FOR ADJUSTING THE AMOUNT OF RF EXCITATION TO PRODUCE 1.2%
VOLTS (RMS) AT THE FILAMENT TERMINALS.

THE VOLTAGES EMPLOYED IN SOME TELEVISION RECEIVERS AND OTHER HIGH-VOLTAGE EQUIPMENT ARE SUFFI-
CIENTLY HIGH THAT HIGH-VOLTAGE RECTIFIER TUBES MAY PRODUCE SOFT X-RAYS WHICH CAN CONSTITUTE A
HEALTH HAZARD, UNLESS SUCH TUBES ARE ADEQUATELY SHIELDED. RELATIVELY SIMPLE SHIELOING SHOULD
PROVE ADEQUATE, BUT THE NEED FOR THIS PRECAUTION SHOULD BE CONSIDERED !N EQUI PMENT DESIGN.

COPYRIGHT 1948 BY TUNG-SOL LAMP WORKS INC. ELECTRONIC TUBE DIVISION NEWARK, NEW JERSEY, U.S A.
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(ESGP)IB4P

TUNG-SOL .
5 -
MA§. R-F PENTODE AMPLIFIER MaX.
ST-12 o COATED FILAMENT STi2
3M3?X. 2.0 VOLTS 0.06 AMPERE
’ oC
a3
MAaX

| Uuw'u 4
155

FOR TUBE TYPE 184P, HORIZONTAL
1ESGP OPERATION WiILL BE PERMITTED IF 1BYP
PINS 1 AND Y ARE IN A VERTICAL

SKIRTED MINIATURE PLANE.

CAP FOR TYPE 1E5GP IF PINS 5 AND 7 © CAP
ARE 1N A VERTICAL PLANE.

BOTTOM VIEW
SMALL SHELL OCTAL
7 PIN BASE

THE 1ESGP AND 1BuP ARE DES
CUT-OFF PENTODE AMPL IFIERS

RATINGS
MAXIQUM PLATE VOLTAGE 180 VOLTS
MAX IMUM SCREEN VOLTAGE 67.5 VOLTS
MAX IMUM CATHODE CURRENT 6.0 MA .
DIRECT INTERELECTRODE CAPAC ITANCES
GRID TO PLATE (WITH SHIELD) 0.007 max. upf
INPUT 5.0 puf
ouTPUT 11 puf

GLASS BULSB

MOUNT ING POSITION 1165
Max

THE SAME WILL NOLD TRUE SMALL METAL

BOTTOM VIEW
SMALL 4 PIN BASE

IGNED FOR SERVICE AS GENERAL PURPQOSE SHARP
IN BATTERY OPERATED EQUIPMENTS.

CONTINUED ON NEXT PAGE

COPYRIGHT 1944 BY TUNG-SOL LAMP WORKS INC. ELECTRONIC TUBE DIVISION NEWARK, NEW JERSEY, U. 8. A.



(ESGP)IB4P

—

_

TUNG-SOL - ~

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A| AMPLIFIER

PLATE VOL TAGE 90 180 VOoLTS
SCREEN VOLTAGE 67.5 67.5 vOLTS
CONTROL GRID VOLTAGE® -3.0 -3.0 VOLTS
PLATE CURRENT 1.6 1.7 MA .
SCREEN CURRENT 0.7 0.6 MA .
PLATE RESISTANCE (APPROX.) 1.0 1.5 ME GOHMS
TRANSCONDUCTANCE 600 650 umMHOS
‘AMPLIF ICATION FACTOR (APPROX.) 550 1000
CONTROL GRID VOLTAGE

FOR PLATE CURRENT CUT-OFFA -8.0 ~-8.0 voLTs

A

RETURN TO NEGATIVE FILAMENT (PIN 67)

COPYRIGHT 1944 BY TUNG-SOL LAMP WORKS INC. ELECTRONIC TUBE DIVISION NEWARK, NEW JERSEY, U. S. A,
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(nec)IB5/25S

TUNG-SOL —
DUO-DIODE TRIODE AMPLIFIER
9" 9"
1z Ve
MAX. | MAX, _
} COATED FILAMENT
l 2.0 VOLTS 0.06 AMPERE
ST-I2 oc ST-12
ER -y
31;6; 3%
s GLASS BULB max. |
a5 45
MAX. MAX.
— MOUNTING POSITION Umwu
“ THESE TUBES SNOULD BE OPERATED VERTICALLY WITH | |65 —
|1A6X5' BASE DOWN. HOWEVER, MORIZONTAL OPERATION MAY ™ MAX.
! BE PERMITTED FOR TUBE TYPE 185/25S WHEN PIAS
IBS/ZSS 2 AND 5 ARE NORIZONTAL. THE SAME WilLlL BE TRUE IHGG

FOR THE 1HOG TUBE TYPE WHEN PINS 2 AND 7 ARE

HOR1ZONTAL.

BOTTOM VIEW
SMALL 6 PIN BASE

RECE IVERS.

THE 1B5/25S AND 1H6G COMBINE TWQ DIODES AND A TRIODE IN A SINGLE BULB.
THEY ARE DESIGNED FOR SERVICE AS DIODE DETECTORS, AVC RECTIFIERS,
AND IMPEDANCE OR RESISTANCE COUPLED AMPLIFIERS IN BATTERY OPERATED

DIRECT INTERELECTRODE CAPACITANCES

1B5/25$ IH6G
GRID TO PLATE 3.6 3.6 uuf
INPUT 1.6 1.6 upf
ouTPUT 1.9 1.9 upf

OPERAT ING CONDITIONS AND CHARACTERISTICS
TRIODE UNIT -~ CLASS Ay AMPLIFIER

MAX IMUM PLATE VOLTAGE 136 VOLTS
CONTROL GRID VOLTAGE -3.0 VoL TS
PLATE CURRENT 0.8 MA .
PLATE RESISTANCE 35 000 OHMS
TRANSCONDUCTANCE 575 UMHOS
AMPL IF ICATION FACTOR 20

BOTTOM VIEW
SMALL 8 PIN OCTAL BASE

COPYRIGHT 1944 BY TUNG-8OL LAMP WORKS INC.

ELECTRONIC TUBE DIVISION NEWARK, NEW JERSKY, U. 8. A.
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IB7G,IB7GT

- TUNG-SOL ~
PENTAGRID CONVERTER
_._I
' MAX. COATED FILAMENT
| '36_.
s T 1.4 VOLTS 0.10 AMPERE MAx
] neC —
9| 3%
MAX GLASS BULB .
Y T-9 | 22
MAX. /" "\ MAX
TR — mr |
3-—. - ]
L6 ] L%
MAX MAX.
1B7G BOTTOM VIEW IB76T
SKIRTED MINIATURE SMALL B-PIN OCTAL SKIRTED MINIATURE
STYLE C CAP STYLE C CAP
ANY MOUNTING POSITION
. RATINGS
INTERPRETED ACCOIDIIG'TO RMA STANDARD MW8-210
MAX IMUM PLATE VOLTAGE 100 voLTS
MAX IMUM SCREEN (G3 AND GS) VOLTAGE 55 voLTS
MAX IMUM SCREEN SUPPLY VOLTAGE 90 voLTS
MAX IMUM ANODE GRID (G2) VOLTAGE 90 VOLTS
MAXIMUM TOTAL CATHODE CURRENT  ° 6.0 MA .
; . DIRECT INTERELECTRODE CAPAC ITANCES
:: TUBE SHIELD CONNECTED TO NEGATIVE FILAMEANT
z
i SIGNAL GRID (G4) TO MIXER PLATE (p) 0.34 upf
SIGNAL GRID (G4) TO 0SC. PLATE (G2) 0.26 puf
SIGNAL GRID (G4) TO 0sc. GRID (Gi) 0.12 ppf
CSC. GRID (G4) TO 0SC. PLATE (62) 0.90 upf
SIGNAL INPUT: G4 TO (F+G4+G2+G3+G5+P+SHIELD) 7.00 upf
0SC. OUYTPUT: 52 TO (F+G3+G4+GS+P+SHIELD) 4.20 puf
0SC. INPUT: G4 TO (F+G$+G4+GS+P+5HIELD) 4.00 ppf
MIXER OUTPUT: P TO (F+G4+G2+G3+64+GS+SHIELD) 7.50 ppf
«PLATE
1525
JAN. 15 CONTINUED ON NEXT PAGE
1945
k )
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(

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CONVERTER SERVICE

PLATE VOLTAGE 90
SCREEN (G3 AND GS) VOLTAGE © 45
ANODE GRID (G2) VOLTAGE 90
CONTROL GRID (G4) VOLTAGE? 0
0SC. GRID (G4) RESISTOR 200 000
PLATE RESISTANCE 0.35
CONVERSI1ON TRANSCONDUCTANCE 350
CONTROL GRID VOLTAGE

FOR TRANSCONDUCTANCE=2 WUMHOS (APPROX.) -14.5
PLATE CURRENT 1.5
SCREEN CURRENT 1.3
ANODE GRID CURRENT 1.6
0SC. -GRID (G4) CURRENT 0.035
TOTAL CATHODE CURRENT 4.4

A RETURN TO WEGATIVE FILAMENT PIN 87

vOoLTS
VOLTS
VOLTS
VOLTS
OHMS
ME GOHM
UMHOS

VoL TS
MA .,
MA.,
MA .
MA .,
MA .
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ICSGT/G

TUNG-SOL ~
I
maAX. PENTODE POWER AMPLI(FIER
(,——\\ -
T-9 . COATED F1LAMENT
23
MAX.
34 1.4 VOLTS  0.10 AMPERE
MAX. DC
qﬂ_}]..  GLASS BULB
= wa ]
BOTTOM VIEW
INTERMEDIATE 7 PIN OCTAL BASE
THE TUNG-SOL 1CHGT/G IS A LOW VOLTAGE, LOW CURRENT DRAIN, BATTERY TYPE
PENTODE POWER AMPLIFIER. IT IS DESIGNED FOR SERVICE WITH 90 VOLTS OF
"B" BATTERY AND A SINGLE DRY CELL “A™ BATTERY.
RAT INGS
MAX IMUM FILAMENT VOLTAGE
DRY BATTERY OPERATION — VOLTAGE MUST NEVER EXCEED 1.6 voLTS
AC — DC POWER LINE OPERATION — DESIGN CENTER 1.3 VOLTS
MAXIMUM PLATE VOLTAGE 110 vOLTS
MAX IMUM SCREEN VOLTAGE 110 vVOLTS
MAX IMUM CATHODE CURRENT (ZERO SIGNAL) 12 MA .
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A1 AMPLIFIER
FILAMENT VOLTAGE 1.4 oc 1.4 oc vOoLTS
FILAMENT CURRENT 0.10 0.10 AMPERE
PLATE VOLTAGE 83 Q0 vOoLTS
SCREEN VOLTAGE 83 90 voLTS
CONTROL GRID VOLTAGE * -7.0 -7.5 vOoLTS
PEAK AF SIGNAL VOLTAGE 7.0 7.5 voLTS
ZERO—S IGNAL PLATE CURRENT 7.0 7.5 MA .
MAXIMUM S1GNAL PLATE CURRENT 7.3 7.8 MA .
ZERO~S | GNAL SCREEN CURRENT 1.6 1.6 MA.
MAX IMUM—S IGNAL SCREEN CURRENT 3.5 3.5 MA.
PLATE RESISTANCE APPROX. 110000 115000 OHMS
TRANSCONDUCTANCE 1500 1550 HMHOS
LOAD RESISTANCE 9000 8000 OHMS
TOTAL HARMONIC DISTORTION 10 10 PER CENT
POWER OUTPUT 200 240 MILLIWATTS
A REFERRED TO REGATIVE FILAMENT TERMINAL
CORTINUED WEXT PAGE
J
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PLATE
918-2

vEC.30
19%0

- TUNG-SOL N
PENTAGR ID CONVERTER
3g
l COATED F{LAMENT
- 2.0 VOLTS 0.12 AMPERE
0C
SMALL 6 PIw BASE
c6 1C76G
GLASS BULB
G-72
BOTTOM VIEW BOTTOM VIEW
1C76
THE TUNG-SOL 1C6 AND 1C7G ARE FILAMENT TYPE PENTAGRID CONVERTERS DESIGNED
FOR SERVICE AS OSCILLATORS AND MIXERS IN BATTERY OPERATED RECEIVERS.
RATINGS

MAXIMUM PLATE (P) VOLTAGE 180 vOLTS
MAXIMUM SCREEN (Gs) SUPPLY VOLTAGE 180 vOoLTS
MAX IMUM SCREEN VOLTAGE 67.5 voLTS
MINIMUM EXTERNAL CONTROL GRID (G) BIAS VOLTAGE 0 voLTS
MAXIMUM OSCILLATOR ANODE (GA) SUPPLY VOLTAGE 180 VOLTS
MAX IMUM "OSCILLATOR ANODE 'VOLTAGE 135 voLTs
MAX IMUM CATHODE CURRENT 9 MA
MAX IMUM PLATE DISSIPATION 0.3 WATT
MAX IMUM SCREEN D ISS1PATION 0.2 WATT
MAX IMUM OSCILLATOR ANODE DISSIPATION 0.4 WATT

FOR "INTERPRETATION OF RATINGS®™ REFER TO FRONT OF BOOK.

CORTIAVED WEXT PAGE
\— _J

COPYRIGHT 1940 BY TUNG-SOL LAMP WORKS INC.

RADIO TUBE DIVISION
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iC6,IC7G

-

TUNG-SOL

DIRECT INTERELECTRODE CAPACITANCES

1C6 1C7G ¢

CONTROL GRID (G) TO MIXER PLATE (P) 0.3% 0.26 upf
CONTROL GRID (G) TO OSCILLATOR ANODE (Ga) 0.3% 0.32 ppf
CONTROL GRID (G) TO OSCILLATOR GRID (Go) 0.15% 0.11 upf
OSCILLATOR GRID (Go) TO OSCILLATOR ANODE (Ga) 1.5 1.2 ppf
RF INPUT: CONTROL GRID (G) TO ALL OTHER ELECTRODES 10 10 upf
OSCILLATOR INPUT: OSCILLATOR GRID (Go) TO ALL .

OTHER ELECTRODES 6 4.8%  ppf
OSCILLATOR OUTPUT: OSCILLATOR ANODE (Ga) TO ALL

OTHER ELECTRODES 6 5.5  puf
MIXER OUTPUT: MIXER PLATE (P) TO ALL OTHER

ELECTRODES 10 14 ppf

- TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CONVERTER SERVICE

PLATE (P) VOLTAGE 135 180 VOLTS
SCREEN (Gs) VOLTAGE 67.5 67.5 vOLTS
CONTROL GRID (G) VOLTAGESC -3 -3 vOLTS
OSCILLATOR ANODE (G4) SUPPLY VOLTAGE® 135 180 VOLTS
OSCILLATOR GRID (Go) RESISTOR 50 000 50 000 OHMS
PLATE CURRENT 1.3 1.9 MA .
SCREEN CURRENT 2.5 2.0 MA.
O0SCILLATOR ANODE CURRENT 3.1 4.0 MA.
OSCILLATOR GRID CURRENT 0.2 0.2 MA.
TOTAL CATHODE CURRENT ) ‘7.1 1.7 MA .
PLATE RESISTANCE APPROX. ) 0.6 0.7 ME GOHM
CONVERS|ON TRANSCONDUCTANCE 440 450 KEMHOS
FOR CONTROL GRID (G) VOLTAGE = -=1.5 V. )
CONVERS ION TRANSCONDUCTANCE 300 325 MMHOS
FOR CONTROL GRID (G) VOLTAGE = =3.,0 V.
CONVFRSION TRANSCONDUCTANCE 95 106 HMHOS
FOR CONTROL GRID (G) voLTAGe = 6.0 V.
CONVERS ION. TRANSCONDUCTANCE APPROX. 4 4 HMHOS

FOR CONTROL GRID (G) VOLTAGE = =14.0 V.

B EXCEPT OSCILLATOR GRIO (60)

RETURN TO WEGATIVE FILAMENT (PiN 66 -~ 1c6 ARO PIN 87 - 1C76G)

APPLIEO THROUGH 20 000 OMM DROPPING RESISTOR

WITH EXTERNAL SHIELO CONNECTED TO NEGATIVE FILAMENT (PIn 86 - 1C6 ANO PIN 87 - 1C1G)

A EXCEPT OSCILLATOR ANODE (GA)
c

D

COPYRIGHT 1940 BY TUNG-SOL LAMP WORKS INC. RADIO TUBE DIVISION NEWARK. NEW JERSEY. U. S A,
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PLATE
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AvG. 31
1944

(1a4p) IDSGP

— TUNG-SOL ~
[ J
12
i6
MAX.
REMOTE CUT-OFF
PENTODE AMPLIFIER
ST-12 29°
3352
MAX. .,
COATED FILAMENT 4%
MAX.
2.0 VOLTS 0.060 AMPERE
UHHUU AC OR DC UUﬂUU
1.165] 1.165"
b ~Mmax.
max. GLASS BULB ax
1A4P 1D5GP
SMALL METAL CAP MINIATURE METAL CAP
SMALL 4 PIN BASE SMALL 7 PIN OCTAL BASE
BOTTOM VIEW BOTTOM VIEW
THESE TUBES ARE REMOTE CUT-OFF PENTODE AMPLIFIERS DESIGNED FOR USE IN
BATTERY OPERATED RELEIVERS. EITHER TUBE IS SUITABLE FOR USE WITH
AUTOMATIC VOLUME CONTROL [N RF AND IF AMPLIFIERS WITH A MINIMUM OF
CROSS MODULATION.
MOUNTING POSITION
THESE TUBES SHOULD BE OPERATED VERTICALLY WITH THE BASE DOWN., HOWEVER, HORIZONTAL
OPERATIONS MAY BE PERMITTED IN THE 105GP TUBE TYPE IF PINS 2 AND 7 ARE ON A VERTI-
CAL PLANE. THE SAME WILL BE TRUE FOR THE 1AuP TUBE TYPE IF PINS 1 AND 4 ARE ON A
WERTICAL PLANE.
DIRECT INTERELECTRODE CAPACITANCES
MAX IMUM CONTROL GRID TO PLATE (WITH EXTERNAL SHIELD) 0.007 uuf
INPUT (G, TO G,, Gy, F) 5.0 upf
ouTePuT (P TO G,, Gy, F) 11 el
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A AMPL IFIER
PLATE VOLTAGE 90 180 wax. VOLTS
SCREEN VOLTAGE 67.5 67.9 uax. VOLTS
MINIMUM CONTROL GRID VOLTAGE -3 -3 voLTS
PLATE CURRENT 2.2 2.3 MA .
SCREEN CURRENT 0.9 0.8 MA .
PLATE RESISTANCE (APPROX.) 0.6 1.0 ME GOHM
TRANSCONDUCTANCE 720 750 UMHOS
AMPLIFICATION FACTOR (APPROX.) 425 750
CONTROL GRID VOLTAGE
FOR TRANSCONDUCTANCE OF 15 UMHOS =15 -15 VOLTS
_ J

COPYRIGHT 1944 BY TUNG-SOL LAMP WORKS INC.

ELECTRONIC TUBSE DIVISION

NEWARK, NEW JERSEY, U. 8. A.
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PLATE
217-1

ID7 G

TUNG-SOL

MAX.

sT-12 COATED FILAMENT

‘a4’ . DC

MAX.

GLASS BULB

T

MAX.

3y 2.0 VOLTS 0.06 AMPERE

PENTAGRID CONVERTER

11165 | SMALL 8 PIN OCTAL BASE

THE TUNG-SOL 1D7G IS A COMBINED OSCILLATOR AND MIXER DESIGNED FOR
SERVICE AS THE FIRST DETECTOR IN BATTERY OPERATED SUPERHETERODYNE
RECE IVERS WHERE ECONOMY |IN FILAMENT CURRENT CONSUMPTION IS DESIRED.
WITH THE EXCEPTION OF CAPACITANCES ITS RATINGS AND CHARACTERISTICS

ARE IDENTICAL WITH THOSE OF THE 1A6.

OPERATING CONDITIONS AND CHARACTERISTICS

PLATE (P) VOLTAGE “AX-

" SCREEN (Gs) VOLTAGE"A*-

ANODE GRID (Ga) VOLTAGE MAX-

ANODE GRID (GA) VOLTAGE SUPPLY “AX:
CONTROL GRID (G) VOLTAGE “!":

TOTAL CATHODE CURRENT “AX-

CONVERTER SERVICE

PLATE (P) VOLTAGE 135
SCREEN (Gs) VOLTAGE 67.5
ANODE GRID (Ga) VOLTAGE 135
ANODE GRID (Ga) SUPPLY VOLTAGE 135
CONTROL GRID (G) VOLTAGE -3
OSCILLATOR GRID RESISTOR 50 000
PLATE CURRENT 1.2
SCREEN CURRENT 2.5
ANODE GRID CURRENT 2.3
OSCILLATOR GRID CURRENT . 0.2
TOTAL CATHODE CURRENT 6.2
PLATE RESISTANCE 0.5‘
CONVERSION CONDUCTANCE 275
CONTROL GRID (G) VOLTAGE APPROX. -22.5

FOR CONVERSION CONDUCTANCE =U4 pumHOS

. APPLIED THROUGH 20 000 OHM OROPPING RESISTOR.

CONTINUED NEXT

180
67.5
135
180 *

-3
9

180

67.5

135

180*

-3

50 000

1.3

2.4

2.3

0.2

. 6.2

0.5

300

-22.5

PAGE

VOLTS
VOLTS
VOLTS
VOLTS
VOLTS
MA,

VOLTS
voLTS
VOLTS
voLTS
VOLTS
OHMS
MA.
MA.
MA .
MA .
MA .
MEGOHM
UMHOS
voLTS

TUNG-SOL LAMP WORKS INC. RADIO TUBE DIVISION

NEWARK. NEW JERSEY. U. S. A.

nov.

21, 1938
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G

TUNG-SOL

-

STATIC CHARACTERISTICS OF OSCILLATOR SECTION — NOT OSCILLATING

PLATE (P) VOLTAGE 135 10 180 vOoLTS
SCREEN (Gs) VOLTAGE 67.5 voLTS
ANODE GRID (GA) VOLTAGE 135 VOLTS
CONTROL GR1D (G) VOLTAGE -3 vOLTS
OSCILLATOR GRID (Go) VOLTAGE 0 VOLTS
TRANSCONDUCTANCE — OSCILLATOR GRID (Go) u25 UMHOS
TO ANODE GRID (Ga)
ANODE GRID CURRENT 2.3 MA .

- DIRECT INTERELECTRODE CAPACITANCESS

conTROL GRID (6) To pLaTE (P) 0.26
CONTROL GRID (G) TO OSCILLATOR GRID (Go) . 0.11
CONTROL GR1D (G6) TO ANODE GRID (Ga)- 0.32
OSCILLATOR GRID (Go) To ANODE GRID (Ga) 1.2
RF INPUT ELECTRODE, GRID (G) TO ALL OTHER ELECTRODES 10
0SC. INPUT ELECTRODE, GRID (GO) TO AL OTHER ELECTRODES 4.8
0SC. OUTPUT ELECTRODE, GRID (GA) TO ALL OTHER ELECTRODES 5.5
MIXER OUTPUT ELECTRODE, PLATE (P) TO ALL OTHER ELECTRODES 14
S with sHiELD

puf
upf
puf
upf
uuf
puf
uuf

TUNG-SOL LAMP WORKS INC. RADIO TUBE DIVISION NEWARK. NEW JERSEY. U. 8 A mov. 21, 1938
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ID8GT
- ' TUNG-SOL —

DIODE-TRIODE POWER
PENTODE AMPLIFIER

COATED FILAMENT

1.4 VOLTS 0.10.AMPERE
DC

BOTTOM VIEW

N
MAX, GLASS BULB INTERMED (ATE 8 P
OCTAL BASE

6 -~

SKIRTED MINIATURE

CAP ANY MOUNTING POSITION

THE 1D8GT IS A LOW VOLTAGE, LOW CURRENT BATTERY TYPE TUBE, WHICH COM-
BINES A SINGLE DIODE, TRIODE AND A POWER PENTODE IN ONE BULB.

RATINGS

INTERPRETED ACCORDING TO RMA STANDARD M8-210

MAX IMUM PLATE VOLTAGE (TRIODE SECTION) 110 VOLTS
MAX IMUM PLATE VOLTAGE (PENTODE SECTION) 110 VOLTS
MAX IMUM SCREEN VOLTAGE (PENTODE SECTION) 110 vOLTS
MAX IMUM CATHODE CURRENT-ZERO SIGNAL

(PENTODE SECTION) 6.0 MA.
MINIMUM D1ODE CURRENT WITH 40 VOLTS

DC APPL IED 0.5 MA .

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER

TRIODE UNIT

PLATE VOLTAGE 45 67.5 90 VOLTS
GRID VOLTAGE 0 0 0 VOLTS
PLATE CURRENT 0.3 0.6 1.1 MA .
PLATE RESISTANCE (APPROX.) 77 000 55 500 43 500 OHMS
TRANSCONDUCTANCE 325 450 575 UMHOS
AMPL {F ICATION FACTOR 25 25 25

PLATE

1498

ocT. 31

194y

CONTINUED ON NEXT PAGE

- J

COPYRIGHT 1944 BY TUNG-8OL LAMP WORKS INC. ELECTRONIC TUBE DIVISION NEWARK, NEW JERSEY, U. 8. A.




ID8GT

_

PLATE VOLTAGE

SCREEN VOLTAGE

CONTROL GRID VOLTAGE

PEAK AF SIGNAL VOLTAGE
PLATE CURRENT

SCREEN CURRENT

PLATE RESISTANCE (APPROX.)
TRANSCONDUCTANCE

LOAD RESISTANCE

TOTAL HARMONIC DISTORTION
POWER OUTPUT

THE DIODE IS LOCATED AT THE NEGATIVE END OF THE FILAMENT,

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

PENTODE UNIT

45 62.5
45 62.5
-4.5 -5.0
4.5 5.0
1.6 3.8
0.3 0.8
0.3 0.2
650 875
20 000 16 000
10 10
35 90
DIODE UNIT

838

O O30 \O
GOWNOOO OO

N

12 000

—
O

200

AND

VOLTS
VOLTS
VOLTS
VOL TS
MA
MA .

ME GOHM
UMHOS
OHMS
PER CENT
MW,

1S

INDEPENDENT OF THE TREODE UNIT AND OF THE PENTODE UNIT EXCEPT FOR

THE COMMON F ILAMENT,

J

COPYRIGHT 1944 BY TUNG-SOL LAMP WORKS INC.

ELECTRONIC TUSE DIVISION NEWARK. NEW JERSEY, U. 8. A.
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(849 IESGP
— : TUNG-SOL ~

9" 9"
1= ' 76
o~ R-F PENTODE AMPLIFIER [ wik
; I
ST-12 COATED FILAMENT ST-12
329" 322
32 2.0 VOLTS 0.06 AMPERE 32
MAX, ¢ . Max .
s bC agl
15 3
43 R Mni,
MAX.
_ GLASS BULB
| 1
Uil B ]
1.165" MOUNT ING POSITION 1165 "
~MAX, MAX.
FOR TUBE TYPE 1B4P, HORIZONTAL
1E5GP 2’ERAIGON WILL BE PERMITTED IF | BYP
SKIRTED MINIATURE PLANE. 'THE ‘SAME WILL WoLo TabE SMALL METAL
CAP FOR TYPE LESGP IF PINS 5 AND 7 CAP

ARE [N A VERTICAL PLANE.

BOTTOM VIEW BOTTOM VIEW
SMALL SHELL OCTAL SMALL 4 PIN BASE
7 PIN BASE

THE 1E5GP AND 1B4P ARE DESIGNED FOR SERVICE AS GENERAL PURPOSE SHARP
CUT-OFF PENTODE AMPLIFIERS IN BATTERY OPERATED EQUIPMENTS.

RAT INGS
MAX IMUM PLATE VOLTAGE 180 VOLTS
MAX IMUM SCREEN VOLTAGE 67.5 VOLTS
MAX IMUM CATHODE CURRENT 6.0 MA .

DIRECT INTERELECTRODE CAPAC ITANCES

GRID TO PLATE (WITH SHIELD) 0.007 max. uuf
INPUT 5.0 uuf
ouTeut 11 upuf
PLATE
1500
ocT. 31
1944

CONTINUED ON NEXT PAGE

COPYRIGHT 1944 BY TUNG-SOL LAMP WORKS INC. ELECTRONIC TUBE DIVISION NEIWARK, NEW JERSEY, U. 8. A.
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TUNG-SOL

L

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING COND ITIONS AND CHARACTERISTICS
CLASS A AWPLIFIER

PLATE VOLTAGE 90 180 VOLTS
SCREEN VOLTAGE 67.5 67.5 VoL TS
CONTROL GRID VOLTAGEA -3.0 -3.0 vOoLTS
PLATE CURRENT 1.6 1.7 MA .
SCREEN CURRENT 0.7 0.6 MA.
PLATE RESISTANCE (APPROX.) 1.0 1.5 ME GOHMS
TRANSCONDUCTANCE 600 650 UMHOS
AMPL IF ICATION FACTOR (APPROX.) 550 1000
CONTROL GRID VOLTAGE

FOR PLATE CURRENT CUT-OFFA -8.0 -8.0 VOLTS

A RETURN TO NEGATIVE FILAMENT (PIn 67)

COPYRIGHT 1944 BY TUNG-SOL LAMP WORKS INC. ELECTRONIC TUBE DIVISION NEWARK, NEW JERSEY, U. 8. A.

PLATE
1501

oct. 31
194y



PLATE
1502
ocr. 31
1944

(18aP) IESGP

CONTROL GRID VOLTS (E.,)

(84P, IE5GP
Ef = 2.0 V. ]
Ec, = 67.5 V. Eey =0 Ve
"y
] cmam
m \\ -1 ]
x
=3
o
H Il 2 -2 1
= f 7
~, 1]
=07 -3
— |
= T 1]
x -4
31 - —
= -5 4
5 = [
-7
0 1
0 50 100 150 200 250 300 350
PLATE VOLTS (Ep)
&
[- 4
w
E
7
S 3 e, 750 8
= I184P, |ESGP 3
= =2
= m* = 2.0 V. =
- Ep = 180 V. — O ~
& E., = 67.5 V. =
g 2 2 / 500
3 / Q
—~ 4 "4 =
o /] Y, S
= \\ N9 m
= pd 3
w \\ y 2
S 1 LA 7 250 =
@ / A [
a \
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o P
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Mw 0 = ot 0
T -0 -7.5 -5.0 -2.5 0
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PLATE
21-2

0EC.5
1938

IE7 G

TUNG-SOL - ~
i TWIN PENTODE
1%
Max - POWER AMPLIFIER
ST-12
COATED FILAMENT
33
MAX. .
43 2.0 VOLTS 0.24 AMPERE

DC

T
| 1165’ — GLASS BULB BOTTOM VIEW
MAX.

SMALL 8 PIN OCTAL BASE

THE TUNG-SOL 1E7G COMBINES TWO FILAMENT TYPE POWER PENTODES IN A
SINGLE BULB. IT IS DESIGNED FOR SERVICE AS A PUSH—PULL POWER AM—
PLIFIER IN BATTERY OPERATED RECE |VERS.

OPERATING CONDITIONS AND CHARACTERISTICS

CLASS A1 AMPLIFIER

EACH PENTODE SECTION

PLATE VOLTAGE 90 135 vOLTS
SCREEN VOLTAGE 90 135 VOLTS
CONTROL GRID VOLTAGE* -3 4.5 VOLTS
GRID CIRCUIT RESISTANCE “AX.

FIXED BIAS 0.5 0.5 MEGOHM

SELF BIAS 1.0 1.0 MEGOHM
ZERO—SIGNAL PLATE CURRENT 3.8 7.5 MA.
ZERO—8 IGNAL SCREEN CURRENT 1.1 2.2 MA .
TRANSCONDUCTANCE 1150 1425 UMHOS
AMPLIFICATION FACTOR 390 370
LOAD RESISTANCE 20 000 16 000 OHMS
PEAK SIGNAL VOLTAGE 3 4.5 VOLTS
TOTAL DISTORTION 5.5 4.5 PER CENT
POWER OUTPUT .110 .290 WATT

o RETURN TO WEGATIVE FILAMERT (PLN #7)

CONTHRUED NEXT PAGE

COPYRIGHT 1938 BY TUNGSOL LAMP WORKS INC. RADIO TUDE DIWISION NEWARK. NEW JERSEY. U. 8. A.



IE7 G

- — TUNG-SOL

CLASS A1 PUSH-PULL AMPLIFIER

YALUES ARE FOR TwOo TUBES

PLATE VOLTAGE 135
SCREEN VOLTAGE 135
CONTROL GRID VOLTAGE -7.%
GRID CIRCUIT RESISTANCE

FIXED BIAS 0.5

SELF BI1AS 1.0
ZERO-SIGNAL PLATE CURRENT 14
MAX.~SIGNAL PLATE CURRENT 21
ZERO—SIGNAL SCREEN CURRENT 4
MAX .—S1GNAL SCREEN CURRENT 7
LOAD RESISTANCE PLATE TO PLATE 24,000
PEAK SIGNAL VOLTAGE GRI0 TO GRID 15
TOTAL DISTORTION 5.5
THIRD HARMONIC 4.5
POWER OUTPUTP .H7H

CAN BE OBTAINED WITH 103 DISTORTION. (CLASS.A2),

DIRECT INTERELECTRODE CAPACITANCES®

CONTROL GRID TO FILAMENT 7.5
PLATE TO FILAMENT 12
CONTROL GRID TO PLATE 0.9
CONTROL GRID A TO CONTROL GRID B 0.3
PLATE A TO PLATE B : 2.0
CONTROL GRID B TO PLATE A 0.16
CONTROL GRID A TO PLATE B 0.16

PENTODE A — PENTODE WITH PLATE BROUGHT OUT TO PIN 6.
PENTODE B ~ PENTODE WITH PLATE BROUGHT OUT TO PIN $3.
$ WITH SHLELD

_

VOLTS
VOLTS
VOLTS

MEGOHM
MEGOHM
MA.

MA .

MA .

MA .

OHMS
vOLTS
PER CENT
PER CENT
WATT

L WITH A PEAK SIGNAL VOLTAGE {GR1O TO GRID) OF 21 VOLTS, A POWER OUTPUT OF ONE WATT

PENTODE A PENTODE B

7.5 puf
12 puf
0.9 puf

puf
ppf
ppf

y,

COPYRIGHT 1038 BY TUNG-SOL LAMP WORKS INC. RADIO TUBE DIVISION

NEWARK. NEW JERSEY. U. 8. A,
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PLATE
98?1 2

UAR.IL
1981

1F4, |F5§

\—

47

MAX,

B
o

MEDIUM 5 PIB BACEF
1F4

BOTTOM VIEW
1F4

THE TUNG-SOL 1F4 AND
TYPE.
OPERATED RECEIVERS.
IDENTICAL .

THEY ARE DESIGNED FOR SERVICE IN THE OUTPUT STAGE OF BATTERY

TUNG-SOL

5

PENTODE POWER AMPLIFIER

CCATED FILAMENT

MEOIUN 7 PIN OCTAL BASE
1FHG

2.0 VOLTS 0.12 AMP:RE

DC

GLASS BULB

G ~6X
BOTTOM VIEW
1F56

1FHG ARC PENTODE POWER AMPLIFIERS OF THE FILAMENT

THEIR RATINGS AND ELECTRICAL CHARACTERISTICS ARE

RATINGS
MAXIMUM PLATE VOLTAGE 180 VOL TS
MAXIMUM SCREEN VOLTAGE 180 voLTS
MAXIMUM PLATE DISSIPATION 1.75 WATTS
MAXIMUM SCREEN DISoIPATION 0.75 WATT

FOR "INTERPRETATION OF RATINGS"™ PEFER TO FRUNT GF B0OOC.

CORTINUED BEXT PAGE

COPYRIGHT 1841 BY TUNG-S8OL LAMP WORKS INC. RADIO TUSK DIVISION NEWARK. NEW JERSEY. U 8 A.
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—

.

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

TUNG-SOL

CLASS A1 AMPLIFIER

PLATE VOLTAGE

SURZEEN VOLTAG!

CONTROL GRID VOLTAGE*
P-AK A SIGNAL VOLTAGE
PLATE CURRENT

SCREEN CURRENT

PLATE RESISTANCE APPROX.
TRANSCONDUCTANCE

LOAD RESISTANCE

TOTAL HARMONIC DISTOR: 1ON
POWER OUTPUT

CLASS AB1 PUSH-PULL AMPLIFIER

VALUES ARE FOR TwO TUBES

PLATE VOLTAGE

SCREEN VOLTAGE

CONTROL GRID VOLTAGE*

PEAK AF SIGNAL VOLTAGE GR!0 TO GRID
ZERO-S|GNAL PLATE CURRENT
2ERO—S | GNAL SCREEN CURRENT
MAX IMUM—S| GNAL PLATE CURRENT
MAX IMUM—S | GNAL SCREEN CURRENT
LOAC RES|STANCE PLATE-TO-PLATE
TOTAL HARMONIC DISTORTION
POWER OUTPUT

180
180
-7.5
15
19
5.5
21

7
20000
4.5
1.25

A RETURN TO NEGATIVE FILAMENT (1F%: PIR 65 - 1F5G: PIn 67)

125
135
-4.5
4.5
8.0
2.4
0.20
1700
16000
b}
0.310

VOLTS
voL1s
VOLTS
VoL TS
MA .
MA .

ME GOKM
HMHOS
OHMS
PER CENT
WATT

VOLTS
VOLTS
VOLTS
VOLTS
MA.
MA .
MA .
MA.
OHMS
PER CENT
WATTS

COPYRIGHT 19041 BY TUNG-SOL LAMP WORKS INC.

RADIO TUBK DIVISION

NEWARK. NEW JERSEY. U. 8. A.
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PLATE
15217
UAN. 15
1945

IF6,IF7GH

TUNG-SOL )
49"
s DUO-DIODE PENTODE AMPLIFIER
COATED FILAMENT
stz ) 3% 2.0 VOLTS  0.06 AMPERE
MAX. DC
17"
43,
MAX.
GLASS BULB
i i
k- 1165 — 1165" |
MAX. " MAX.
MOUNTING POSITION
IF6 IF76H
SMALL METAL WORIZONTAL OPERATION MAY 8E PER-  SKIRTED MINIATURE
CAP MITYES 1N THE 1F6 TUBE TYPE IF CAP
PINS 1 AND 6 ARE ON A VERTICAL
PLANE. THE SAME WILL BE TRUE
FOR THE LFTGH TUBE TYPE IF PINS
2 AND 7 ABE ON A VERTICAL PLANE.
BOTTOM VIEW BOTTOM VIEW
SMALL 6-PIN SMALL SHELL
8-PIN OCTAL
THE 1F6 AND 1F7GH CONSIST OF TWO DIODES AND A PENTODE IN A SINGLE
BULB. THEY ARE DESIGNED FOR SERVICE AS DIODE DETECTORS, AVC RECT-
IFIERS AND PENTODE AMPLIFIERS. WITH THE EXCEPTION OF CAPACITANCES,
THE IR ELECTRICAL CHARACTERISTICS ARE IDENTICAL.
RATINGS
MAX IMUM PLATE VOLTAGE 180 vOLTS
MAX IMUM SCREEN VOLTAGE 67.5 voLTS
MAX IMUM PLATE DI1SSIPATION 0.4 WATT
MAX IMUM SCREEN DISSIPATION 0.05 WATT
MINIMUM DIODE CURRENT PER PLATE WITH 40 VOLTS
DC APPLIED. 0.5 MA .
MAX IMUM D IODE CURRENT PER PLATE FOR CONTINOUS
OPERATION. 0.25 MA.
CONTINUED ON NEXT PAGE
_

ERSEY. U.S. A.
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IF6,IF7GH

— TUNG-SOL

CONTINUED FROM PRECEDING PAGE

DIRECT INTERELECTRODE CAPACITANCES

IF6. IF7GH
GRID TO PLATE A 0.007 mAX. 0.01 MAX. uuf
INPUT: G4 TO (F+G2+G3) 4.0 3.8 upf
oUTPUT: P TO (F+G2463) 9.0 9.5 ppf
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
-RF OR IF AMPLIFIER
PENTODE UNIT
PLATE QOLTAGE 180 VOLTS
SCREEN VOLTAGE 67.5 VoL TS
CONTROL GR1D VOLTAGE ~1.5 VOLTS
PLATE RESISTANCE (APPROX.) 1.0 ME GOHM
TRANSCONDUCTANCE 650 UMHOS
TRANSCONDUCTANCE FOR E.,= =42 VOLTS 20 UMHOS
PLATE CURRENT 2.2 MA .
SCREEN CURRENT 0.7 MA.
L; A wiTh SHIELD CAN
—
IF6, IF7GH
Eg=2.0Vv. DC
ey =0 V- | E ., =67.5V.
i
3 —

& /

e} 7 -1

o

=

= U ot 15 [

)

32 ] -2

= l

= [/ S

- /

[T}

« -4

3

w / -5

< -5

a -7

0
i 0 100, 200 300 400
B o PLATE VOLTS (Ep) T

COPYRIGHT 1845 B8Y TUNG-SOL LAMP WORKS INC. ELECTRONIC TUBE DIVISION
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PLATE
1503
ocT. 31
19vy

IG4GT/G

— TUNG-SOL

COATED FILAMENT

1.4 VOLTS
pe
| GLASS BULB
12
16 —odf
MAX

RATINGS

MAX IMUM PLATE VOLTAGE
MAX IMUM TOTAL CATHODE CURRENT

GRID TO PLATE
INPUT
ouTPUT

CLASS A} AMPLIFIER

PLATE VOLTAGE

GRID VOLTAGEA

PLATE CURRENT

PLATE RESISTANCE
MUTUAL CONDUCTANCE
AMPL IF ICAT ION FACTOR

A NEGATIVE FILAMENT RETURN

TRIODE AMPLIFIER

ANY MOUNTING POSITION

0.05 AMPERE

THE 1GUGT/G IS A FILAMENT TYPE GENERAL PURPOSE TRIODE ESPECIALLY
DESIGNED FOR USE IN LOW DRAIN BATTERY OPERATED RECE [VERS.

INTERPRETED ACCORDING TO RMA STANDARD M8-210

J10
4.0

DIRECT INTERELECTRODE CAPACITANCES

W NN

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

90
-6.0
2.3

10 700
825
8.8

INTERMED IATE 7 PIN
OCTAL BASE

£ N o

N

VoL TS
MA .,

puf
puf
puf

VOLTS
voLTS
MA .

OHMS
UMHOS

COPYRIGHT 1944 BY TUNG-SOL LAMP WORKS INC.

ELECTRONIC TUBE DIVISION NEWARK. NEW JERSZY, U. 8. A
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lI PRINTED 1N U € A,

PLATE
1170-3

FEB. 28
1942

C

—
e
MAX
]
l PENTODE POWER AMPLIFIER
ST-14
42 COATED FILAMENT
6
" a3 2.0 VOLTS  0.12 AMPERE
MAX. DC
-— GLASS BULB
I+
Tmax ]
MEDIUM 7 PIN OCTAL BASE
THE TUNG-SOL 1GHG IS A FILAMENT TYPE PENTODE POWER AMPLIFIER DESIGNED
FOR SERVICE IN THE OUTPUT STAGE OF BATTERY OPERATED RECEIVERS.
RATINGS
MAXIMUM PLATE VOLTAGE 135 voL TS
MAXIMUM SCREEN VOLTAGE 135 VOoLTS
MAXIMUM PLATE DISSIPATION 1.29 WATTS
MAX IMUM SCREEN DISSIPATION 0.6 WATT
TYPICAL OPERATINMG CONDITIONS AND CHARACTERISTICS
CLASS A1 AMPLIFIER
PLATE VOLTAGE 30 124 135 VOLTS
SCREEN VOLTAGE 90 124 135 VOLTS
CONTROL GRID VOLTAGE* -6 -11 -13.5 VOLTS
PEAK AF SIGNAL VOLTAGE 6 9.9 9.2 VOLTS
ZERO—SIGNAL PLATE CURRENT 8.5 10.0 8.7 MA .
ZERO—SIGNAL SCREEN CURRENT 2.5 3.0 2.5 MA.
MAX IMUM—S IGNAL PLATE CURRENT 8.7 10.7 9.7 MA.
MAX IMUM—S IGNAL SCREEN CURRENT 3.0 4.3 3.6 MA .
PLATE RESISTANCE APPROX. 133000 145000 160 000 OHMS
TRANSCONDUCTANCE 1500 1500 1550 HMHOS
LOAD RESISTANCE 8500 8000 9000 OHMS
TOTAL HARMONIC DISTORTION 6 10.5 11 PER CENT
SECOND HARMONIC DISTORTION 3 7 8 PER CENT
THIRD HARMONIC DISTORTION H 7.5 7 PER CENT
POWER OQUTPUT .250 .600° .HB0C  waTT
A REFERRED TO WEGATIVE FILAMENT TERMINAL.
B WITH A PEAK AF GRID VOLTAGE OF 11 VOLTS, A POWER OUTPUT OF <650 WATT CAN BE OBTAINED WITH
13% TOTAL DISTORTION (6% SECOND, 11% THIRD).
¢ WITH A PEAK AF GRID VOLTAGE OF 13.5 vOLTS, A POWER OUTPUT OF .750 WATT CAN BE OBTAINED
WITH 18% TOTAL OISTERTION (9 3 SECOND, 15% THIRD!.
CONTINVED WEXT PAGE
_

TUNG-SOL
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PLATE
1190-1

€B. 28
19-2

—

IG6GT/G

TUNG-SOL

~
%ﬁ'% CLASS B TWIN TRIODE AMPLIFIER
MAX.
N f
COATED FILAMENT
7-9
23
MAX, - 1.4 VOLTS 0.10 AMPERE
3i DC
MAX.
GLASS BLILE 7AB-0-0
12"
-‘_HAI._—
INTERMEDIATE 8 PIN OCTAL BASE
THE TUNG-SOL 1G6GT/G IS A LOW VOLTAGE, LOW CURRENT DRAIN, TWIN TRIODE
AMPLIFIER. 1T IS DESIGNED FOR-SERVICE AS A ZERO BIAS CLASS "B" POWER
AMPL I F IER .
RATINGS
MAX IMUM F ILAMENT VOLTAGE
ORY BATTERY OPERATION — VOLTAGE MUST NEVER EXCEED 1.6 VOLTS
AC — DC POWER LINE OPERATION — DESIGN CENTER 1.3 VOLTS
MAXIMUM PLATE VOLTAGE PER PLATE 110 VOLTS
MAX IMUM PEAK PLATE CURRENT PER PLATE 20 MA .
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS B POWER AMPLIFIER
VALUES ARE FOR 2 UMITS UNLESS OTHERWISE SPECIFIED
PLATE VOLTAGE 90 90 vOoLTS
DC GRID VOLTAGE * 0 0 VOLTS
PEAK AF SIGNAL VOLTAGE GRID TO GRIO B 42 48 VOLTS
ZERO SIGNAL DC PLATE CURRENT, 2 2 MA .
MAX IMUM SIGNAL DC PLATE CURRENT 14 11 MA
PEAK GRID CURRENT PER uNIT 5 6 MA .
PLATE SUPPLY IMPEDANCE 0 0¢ OHMS
EFFECTIVE GRID CIRCUIT IMPEDANCE PER UMIT 0 25300 OHMS
EFFECTIVE LOAD RESISTANCE PLATE TO PLATE 12 000 12 000 OHMS
TOTAL HARMONIC DISTORTION 3 4 PER CENT
POWER OUTPUT APPROX. 0.675 0.350 WATT

A RETURN TO MEGATIVE FILAMENT TERMINAL (PIN #7),

8 'NCLUDES PEAK GRID IMPEDANCE VOLTAGE DROP.

€ BATTERY SupkLY.

O ar 400 CYCLES THE EFFECTIVE RES STANCE PER GRID CIRCUIT IS 2500 OHMS, AND THE LEAKAGE REACTANCE

OF THE COUPLING TRANSFORMER IS 155 M | L IHENRYS.

LONT INUED NEXT PAGE
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IG6GT/G

- TUNG-SOL

CLASS A1 AMPLIFIER

EACH TRIQDE UNIT

FILAMENT VOLTAGE l.4 oc
FILAMENT CURRENT 0.1
PLATE VOLTAGE 0
CONTROL GRID VOLTAGE* 0
PLATE CURRENT 1.0
PLATE RESISTANCE APPROX. 45000
TRANSCONDUCTANCE 675
AMPLIFICATION FACTOR _ 30

A REFERRED TO WEGATIVE FILAMENT TERMINAL.

TYFICAL OPERATING CONDITIONS AND CHARACTER!ISTICS

VvOLTS
AMPERE
VOLTS
VOLTS
MA .
OHMS

UMHOS

|

I |
| | |
R} |
T8 ¢ 1
[ [ ] 0
= W -5 _
2 T R 1666T/6 E¢=1.4v 0C [ 1]
= H /L, EACH TRIODE UNIT ~F—
1013 1 Prad 1
A3 NP eI TT .
,4/ :4/
A s
i o
7.5 A - )
4 | -
/ = '
A 1 ko)
x2-
5.0fH/ -
~ 1
N -
| LA 1 L
| 4] 7| L
] L1
- L~ ] T’
T = ’ = ’3 PLATE
o J\ T ‘ : ’:b 1191-1
0 25 0 75 100 125 150 175 L]
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PRINTE

PLATE
206-1

TUNG-SOL

IH4 G

1%
MAx. TRIODE AMPLIFIER
ST-12 COATED F | LAMENT

3.;’§ 2.0 VOLTS 0.06 AMPERE

M .

ey oC

MAX.
GLASS BULB

il

| 1165 __|

MAX.

SMALL 7 PIN OCTAL BASE

THE TUNG-SOL 1H4G IS A GENERAL PURPOSE FILAMENT TYPE TRIODE DESIGN—
ED FOR SERVICE IN BATTERY OPERATED RECEIVERS. WITH THE EXCEPTION
OF CAPACITANCES ITS RATINGS AND CHARACTERISTICS ARE IDENTICAL WITH

THOSE OF THE 30.

OPERATING CONDITIONS AND CHARACTERISTICS

CLASS A1 AMPLIFIER

PLATE VOLTAGE

GRID VOLTAGE

GRID CIRCUIT RESISTANCE
PLATE CURRENT

PLATE RESISTANCE
TRANSCONDUCTANCE
AMPLIFICATION FACTOR

PLATE VOLTAGE 90
GRID VOLTAGE -9*
PLATE CURRENT P ‘“‘“’5::
GRID LEAK -

GRID CONDENSER -

A

4

MAX,

90 135 180 ***- voLTs
—4.5 -9 -13.5 VOLTS
2 2 2 MEGOHMS
2.5 3.0 3.1 MA.
11 000 10 300 10 300 OHMS
850 900 900 UMHOS
9.3 9.3 9.3
DETECTOR
BIASED GRID LEAK
135 180 “**- UpMAX yoLTs
-13.5* —18* RETURN TO (+) FILAMENT VOLTS
D TQ 0.2 MA. WITH —
INPUT SIGNAL

- - 1105 MEGOHMS
- - 250 ppf

APPROX IMATE. GRID RETURN TO NEGATIVE END OF FILAMENT.

WITH MAXIMUM SIGNAL THE AVERAGE DC PLATE CURRENT SHOULD WOT EXCEED 2.0 MA.

CONTINUED WEXT PAGE

J
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IH4 G
. TUNG-SOL 2

CLASS B2 AMPLIFIER

PLATE VOLTAGE 180 “Ax. " VOLTS
PEAK PLATE CURRENT PER TUBE BO HAX. WAL
ZERO—SIGNAL PLATE CURRENT PER TUBE 1.5 4Ax. - MA.

TYPICAL OPERATING CONDITIONS

VALUES ARE FOR TWO TUBES

PLATE VOLTAGE 157.5 VOLTS

GRID VOLTAGE -15 vOoLTS
ZERO—SIGNAL PLATE CURRENT 1 MA .

LOAD RESISTANCE PER Tust 2000 OHMS
EFFECTIVE LOAD RESISTANCE PLATE TO PLATE 8000 OHMS

PEAK POWER |NpyT GR!0 TO GRID 260 "% MILLIWATTS
POWER OUTPUT® (6% To 7% DISTORTION) 2.1 WATTS

° witw ome TYPE 1H4G AS DRIVER, OPERATED WITH PLATE VOLTAGE = 157.5 VOLTS, GRID VOLTAGE =

-11.3 VOLTS, PLATE LOAD OF APPROXIMATELY 18 000 ONMS, AKD !NPUT TRANSFORMER RAT10,
PRIMARY TO ONE NALF SECONDARY = 1.165.

DIRECT INTERELECTRODE CAPACITANCES *

GRID TO FILAMENT : 3.6 [T

PLATE TO FILAMENT 5.0 uuf

GRID TO PLATE 5.0 i f
S with smiELD

PLATE
207-1

\ S )
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PLATE
1529
JAN. 1Y
1945

(Lna) IHSGT /G

TUNG-SOL : ~

DIODE TRIODE AMPLIFIER

COATED FILAMENT )
"
1.4 VOLTS  0.05 AMPERE -9 | 23
MAX
e 25
253
MAX
GLASS BULB a l
13
16 —
MAX
IHSGT/G ANY MOUNTING POSITION ILHY

SKIRTED
MINIATURE CAP

BOTTOM VIEW
7-PIN OCTAL BASE LOCK ING=IN
WITH METAL SHELL 8-PIN

THE 1H5GT/G AND 1LHY4 ARE TUBES COMBINING A SINGLE DIODE AND A HIGH-MU
TRIODE IN ONE BULB. THEY ARE DESIGNED FOR SERVICE AS DIODE DETECTORS,
AVC RECTIFIERS, AND AS RESISTANCE COUPLED AMPLIFIERS.

RATINGS
INTERPRETED ACCORDING TO RMA STANDARD M8-210
MAX IMUM PLATE VOLTAGE 110 vOLTS
MINIMUM DIODE CURRENT WITH
40 VOLTS DC APPLIED 0.5 MA .

TYPICAL OPERATING CONDIT|ONS AND CHARACTERISTICS
CLASS A} AMPLIF [ER

TRIODE UNIT
PLATE VOLTAGE 90 VOLTS
CONTROL GRID VOLTAGE A 0 voLTS
PLATE CURRENT 0.15 MA.
PLATE RESISTANCE 0.24 ME GOHM
TRANSCOND UC TANCE 275 UMHOS
AMPLIF ICATION FACTOR 65

A REFERRED TO NEGATIVE FILAMENT TERMINAL

DIODE UNIT

THE DIODE IS LOCATED AT THE NEGATIVE END OF THE FILAMENT AND IS INDE-
PENDENT OF THE TRIODE UNIT EXCEPT FOR THE COMMON FILAMENT.

—

COPYRIGHT 1945 BY TUNG-SOL LAMP WORKS INC. “ELECTRONIC TUBE DIVISION NEWARK. NEW JERSEY. U S. A



IHSGT /G (iLna)

200 300 %00 500 600
PLATE CURRENT (Ip) IN MICROANPERES :
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PLATE
1505

.31
1944

(185/25§)|HGG

TUNG-SOL

(“* ™~
DUO-DIODE TRIODE AMPLIFIER
" 9"
12 | Iig
Mﬁi—*4 MAX.
R — COATED FILAMENT -
2.0 VOLTS 0.06 AMPERE
oC ST-12
9’ 29"
3&; 32
max- | GLASS BULB Max. |
43 4L
16 8
MAX. MAX.
i-"- MOUNTING POSITION H@wu
" T THESE TUBES SHOULD BE OPERATED VERTICALLY WITH | ‘65 7
IMIE)::’ BASE DOWN. HOWEVER, HORIZONTAL OPERATION MAY rMAX.
: BE PERMITTED FOR TUBE TYPE 185/25S WHEN PINS
2 AND 5 ARE NORIZONTAL. THE SAME WitlL BE TRUE "
l85/253 FOR THE 1HO6G TUBE TYPE WHEN PINS 2 AND 7 ARE ' GG
HORIZONTAL.
BOTTOM VIEW BOTTOM VIEW
SMALL 6 PIN BASE SMALL 8 PIN OCTAL BASE
THE 1B5/25S AND 1H6G COMBINE TWQ DIODES AND A TRIODE IN A SINGLE BULB.
THEY ARE DESIGNED +FOR SERVICE AS DIODE DETECTORS, AVC RECTIFIERS,
AND IMPEDANCE OR RESISTANCE COUPLED AMPLIFIERS IN BATTERY OPERATED
RECE IVERS.
DIRECT INTERELECTRODE CAPACITANCES
185/25S 1H66
GRID TO PLATE 3.6 3.6 ppef
INPUT 1.6 1.6 euf
ouTPUT 1.9 1.9 puf
OPERATING CONDITIONS AND CHARACTERISTICS
TRIODE UNIT - CLASS A} AMPLIFIER
MAX IMUM PLATE VOLTAGE 135 vOoLTS
CONTROL GRID VOLTAGE -3.0 VOLTS
PLATE CURRENT 0.8 MA.
PLATE RESISTANCE . 35 000 OHMS
TRANSCOND UCTANCE 575 UMHOS
AMPL IF ICATION FACTOR 20
q , J

COPYRIGHT 1944 BY TUNG-B8OL LAMP WORKS INC,

ELECTRONIC TUBE DIVISION NEWARK, NEW JERSEY, U. 8. A.



IH6G (185/255)
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IS G

( TUNG-SOL 2
3
‘F —d I PENTODE POWER AMPLIF IER

ST-14 COATED F|LAMENT

4w 2.0 VOLTS  0.12 AMPERE

MAX, 4{- DC

MAX.
4t GLASS BULB
UW BOTTOM VIEW
DR

uax. MEDIUM 7 PIN OCTAL BASE

THE TUNG-SOL 1J5G IS A FILAMENT. TYPE PENTODE POWER AMPLIFIER DESIGN-
ED FOR SERVICE IN THE OUTPUT STAGE OF BATTERY OPERATED RECEIVERS.
ITS RATINGS AND CHARACTERISTICS ARE IDENTICAL WITH THOSE OF THE 950.

OPERATING CONDITIONS AND CHARACTERISTICS

CLASS Ar AMPLIFIER

PLATE VOLTAGE 135 VOLTS
SCREEN VOLTAGE 135 VOLTS
CONTROL GRID VOLTAGE* -16.5 VOLTS
GRID CIRCUIT RESISTANCE WITH FIXED BIAS “AX- 0.5 ME GOHM
PLATE CURRENT 7 MA.
SCREEN CURRENT 2 MA.
TRANSCONDUCTANCE 950 UMHOS
AMPLIFICATION FACTOR 100

LOAD RESISTANCE 13 500 OHMS
POWER OUTPUT 0.45 WATT

A

I I r.n'. a. l l I

RETURN TO NEGATIVE FILAMENT (PIN 87)

DIRECT INTERELECTRODE CAPACITANCES S

CONTROL GRID TO FILAMENT 8 upf

PLATE TO FILAMENT 14 puf

. CONTROL GRID TO PLATE 0.8 puf
’ S with smieLo

PLATE
536~2

AUG. 1%

1939
J

COPYRIGHT 1939 AY TUNG-SOL LAMP WORKS INC. RADIO TUBRE DIVISION NEWARK. NEW JERSEY. U. 8. A.




1J6 G
— TUNG-SOL =

TWIN TRIODE POWER AMPLIFIER

COATED F1ILAMENT

2.0 VOLTS 0.24 AMPERE
nC

UWU GLASS BULB

I.165‘_ BOTTOM VIEW
uax. SMALL 8 PIN OCTAL BASE

THE TUNG-SOL 1J6G S DESIGNED FOR SERVICE AS A CLASS B POWER QUTPUT
AMPL IFIER IN BATTERY OPERATED RECE IVERS. WiTH THE EXCEPTION OF FIL—
AMENT CURRENT AND CAPACITANCES, ITS RATINGS AND CHARACTER|STICS ARE
IDENTICAL WITH THOSE OF THE 19.

OPERATING CONDITIONS AND CHARACTERISTICS
PLATE VOLTAGE “AX- 135 VOLTS

PEAK PLATE CURRENT PER PLATE MAK 50 MA .

CLASS B2 AMPLIFIER

PLATE VOLTAGE “** 135 135 135 voLTs
GRID VOLTAGEA -6 -3 0 voLTs
ZERO—SIGNAL PLATE CURRENT PER PLATE 0.1 1.7 5 MA.

LOAD RESISTANCE PER PLATE 2500 2500 2500 ouMs

EFFECTIVE LOAD RESISTANCEPLATETOPLATE]H000 10000 10000  oHMs
AVERAGE POWER INpyTAPPROX. GRIDTO GRID 0 095 (0,130 0.170  waTT
POWER OUTPUT APPROX. 1.6 1.9 2.1  WATTS

A RETURN TO NEGATIVE FILAMERT (PIN $7)

DIRECT INTERELECTRODE CAPACITANCES $

TRIODE 2 TRIODE 1
GRID TO FILAMENT 3.2 3.2 ppf
PLATE TO FILAMENT 4.4 4.4 pt
GRID TO PLATE 7.5 7.5 uuf
GRID 1 TO GRID 2 0.26 ppf
PLATE 1 TO PLATE 2 0.5 upf
GRID 2 TO PLATE 1 0.05 apuf
GRID 1 TO PLATE 2 0.05 ppf
TRIODE 2 IS TRIOOE HAVIRG GRID BROUGHT OUT TO PIR 84,
TRIOOE 1 1S TRIOOE MAVING GRID BROUGHT OUT TO PIN 85. PLATE
S with suieLn i 31-2

. y
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PLATE
1825
wune 2,
1947

( TUNG-SOL

RF AMPLIFIER PENTODE
MINIATURE TYPE

COATED FILAMENT E
FILAMENT
1.4 VOLTS  0.05 AMPERE
DC P y
ANY MOUNTING PGS TION E
6LASS BULB BOTTOM VIEW

MINIATURE BUTTON
7 PIN BASE

THE 1L4 IS A RF PENTODE OF THE MINIATURE TYPE WITH A SHARP CUT-OFF
CHARACTERISTIC. IT IS RECOMMENDED FOR USE WHEREVER A SHARP CUT-OFF PEN-
TODE IS REQUIRED IN COMPACT, LIGHT-WEIGHT, PORTABLE RECEIVERS. THE TUBE
IS, THEREFORE, OF INTEREST IN FM RECEIVERS AND IN OTHER CIRCUITS NOT
REQUIRING AVC. THE 1L4 FEATURES INTERNAL SHIELDING WHICH ELIMINATES THE
NEED FOR AN EXTERNAL BULB SHIELD, BUT A SOCKET WITH SHIELDING IS ESSEN-
TIAL IF MINIMUM GRID-PLATE CAPACITANCE IS TO BE OBTAINED.

DIRECT INTERELECTRODE CAPACITANCES

WITH B0 EXTERNAL SWNIELD

GRID TO PLATE: (G64TO P) MAX. 0.008 ppf
INPUTZ G4 TO (F + G2 + Gy + 1.8.) 3.6 upf
OUTPUTZ P TO (F + Gy + 63 + 1.8.) 7.5 upf
RATINGS
INTERPRETED ACCORDING TO RMA STANDARD MB-210
FILAMENT VOLTAGE 1.4 vOLTS
MAX IMUM PLATE VOLTAGE 110 vOLTS
MAXIMUM GRID #2 VOLTAGE 90 VOLTS
MAXIMUM GRID #2 SUPPLY VOLTAGE 110 vOLTS
MINIMUM GRID #4 VOLTAGE 0 ‘voLTs
MAX IMUM TOTAL CATHODE CURRENT 6.5 MA .
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER

FILAMENT VOLTAGE 1.4 1.4 VOLTS
FILAMENT CURRENT 0.05 0.05 AMP .
PLATE VOLTAGE 90 90 VOLTS
GRID #2 VOLTAGE 67.5 90 VOLTS
GRID #4 VOLTAGE 0 0 voL TS
PLATE CURRENT 2.9 4.5 MA .
GRID #2 CURRENT 1.2 2.0 MA .
PLATE RESISTANCE (APPROX.) 0.6 0.35 ME GOHM
TRANSCONDUCTANCE 925 1 025 UMHOS
GRID #4 VOLTAGE FOR PLATE CURRENT =

10 wAMPS -6 -8 VoL TS

cteristics somewhat sisiliar to 1L15 'and

SINILIAR fTTPE RBPERENCE: CAara
1156¢.

«p |NDICATES A CHANGE OR ADDITION.

tt
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PLATE
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JURE 2,
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COPYRIGHT 1947 BY TUNG-SOL LAMP WORKS INC. TLECTRONIC TUBK DIVISION NEWARK, NEW JERSKY, U. 8. A.




I PRINTEO IN U. 8. .

PLATE
1531
uAN. 15
1945

-

A ReTurm TO WEGATIVE FILAMENT

(1as567/6) ILAS

- TUNG-SOL
3"
l—'us* PENTODE POWER AMPLIFIER
MAX
1 COATED FIL AMENT — ———r——-—
T-9 . "
2.2. 1.4 VOLTS 0.05 AMPERE 2)‘_
MAX. . 5 be T-9 | uax
6 2 25"
L MAX 32
MAX
LRI
5 GLASS BULB Y
~—|l—é——— fo— 16 —
MAX MAX
IA5GT/G ANY MOUNTING POSITION ILAY
BOTTOM VIEW BOTTOM VIEW
INTERMED IATE SHELL LOCKING=IN
7-PIN OCTAL BASE 8-PIN
[]
RATINGS
INTERPRETED ACCORO!NG TO RMA STANDARD M8-210
MAXIMUM PLATE VOLTAGE 110 VoL TS
MAX | MUM SCREEN VOLTAGE 110 VvOLTS
MAX IMUM CATHODE CURRENT 6.0 MA .
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER
PLATE VOLTAGE 85 90 VOLTS
SCREEN VOLTAGE 85 90 VOLTS
GRID VOLTAGE* -4.,5 -4.5H VOLTS
PEAK A-F GRID VOLTAGE 4,5 4.5 VOLTS
2ZERO-S1G. PLATE CURRENT 3.5 4.0 MA
MAX IMUM SI1G. PLATE CURRENT 3.5 4.0 MA.
ZERO-S1G., SCREEN CURRENT 0.7 0.8 MA.
MAX IMUM S1G., SCREEN CURRENT 1.0 1.1 MA,
PLATE RESISTANCE 0.3 0.3 ME GOHM
TRANSCONDUCTANCE 800 850 UMHOS
LOAD RESISTANCE 25 000 25 000 OHMS
TOTAL HARMONIC DISTORTION 10 7.0 PER CENT
MAX IMUM S1G. POWER OUTPUT 100 115 MW,

~
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PLATE
1102-2

SEPT.17
19%)

l PRINTED IN u. 8. A, I I I I I

ILAG

TUNG-SOL

~
m PENTAGRID CONVERTER
re | 24
wax, | COATED FILAMENT
28
[o] MAX. 1.4 VOLTS 0.05 AMPERE
o oc
|i'_
le— 16 o
MAaXx.
GLASS BULB BOTTOM VIEW
LOCKING-IN 8 PIN BASE
THE TUNG-SOL 1LA6 IS A LOW VOLTAGE, LOW CURRENT DRAIN, BATTERY TYPE
PENTAGRID CONVERTER. IT IS DESIGNED FOR SERVICE AS AN OSCILLATOR AND
MIXER IN SUPERHETERODYNE RECEIVERS WHICH REQUIRE ONLY 90 VOLTS OF "B"
BATTERY AND A SINGLE DRY CELL "A" BATTERY. |ITS ELECTRICAL CHARACTER-
ISTICS ARE SIMILAR TO THOSE OF THE 1A7G.
RATINGS
MAX IMUM F ILAMENT VOLTAGE
DRY BATTERY OPERATION — VOLTAGE MUST NEVER EXCEED 1.6 VOLTS
AC — DC POWER LINE OPERATION — DESIGN CENTER 1.3 VOLTS
MAX IMUM PLATE (P) VOLTAGE 90 VOLTS
MAX IMUM SCREEN (Gs) SUPPLY VOLTAGE 90 voLTS
MAX IMUM SCREEN VOLTAGE* 55 VOLTS
MAX IMUM OSCILLATOR ANODE (GA) VOLTAGE 90 VOLTS
MAX IMUM TOTAL CATHODE CURRENT-ZERO SIGNAL 3 NA.
A OBTAINED BY USING A PROPERLY BY-PASSED VOLTAGE DROPPIRG RESISTOR OF %5000 TO 75000 OHMS N
SERIES WITH A *B" SUPPLY VOLTAGE.
FOR "INTERPRETATIOR OF RATINGS® REFER TO FRONT OF BOOK.
CORTINUED WEXT PAGE
_ _J
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ILAG
s TUNG-SOL ~

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CONVERTER SERVICE

PLATE (P) VOLTAGE 90 VOLTS
SCREEN (Gs) VOLTAGE* uh ’ voLTS
CONTROL GRID (G) VOLTAGE® 0 VOLTS
OSCILLATOR ANODE (Ga) VOLTAGE 90 VOLTS
0SCILLATOR GRID (Go) RESISTOR 200 000 OHMS
PLATE CURRENT 0.55 MA.
SCREEN CURRENT 0.6 MA.
OSCILLATOR ANODE CURRENT 1.2 MA .
OSCILLATOR GRID CURRENT 0.035 MA.
TOTAL CATHODE CURRENT 2.4 MA.
PLATE RESISTANCE 0.75 ME GOHM
CONVERSION TRANSCONDUCTANCE 250 BMHOS
FOR CONTROL GRID (G) VOLTAGE = 0 V.
CONVERSION TRANSCONDUCTANCE APPROX. 10 UMHOS
FOR CONTROL GRID VOLTAGE = =3 V.

DIRECT INTERELECTRODE CAPACITANCES®

CONTROL GRID (6) TO MIXER PLATE (P) 0.4 uuf

CONTROL GRID (G) TO OSCILLATOR ANODE (Ga) 0.3 ppf

CONTROL GRID (G) TO OSCILLATOR GRID (Go) 0.15 ppf

OSCILLATOR GRID (Go) TO OSCILLATOR ANODE (Ga) 0.6 puf

RF INPUT: CONTROL GRID (G) TO ALL OTHER ELECTRODES 7.7 upf

OSCILLATOR INPUT: OSCILLATOR GRID (Go) TO ALL 2.9 upf
OTHER ELECTRODES EXCEPT OSCILLATOR ANODE (Ga)

OSCILLATOR OUTPUT: OSCILLATOR ANODE (Ga) TO ALL 3.3 upf
OTHER ELECTRODES EXCEPT OSCILLATOR GRID (Go)

MIXER OUTPUT: MIXER PLATE (P) TO ALL OTHER 8.0 upf
ELECTRODES

A OBTAINED PREFERABLY BY USING A PROPERLY BY-PASSED VOLTAGE OROPPING RESISTOR OF %5000 TO 75000

ONMS In SERIES WITH A "B" SUPPLY VOLTAGE.
L RESISTANCE OF AT LEAST 1 MEGOHM SHOULD BE IN 6RID RETURA TO REGATIVE FILAMENT TERMINAL (PIN 68).

s WITH EXTERNAL SHIELD CONNECTED TO WEGATIVE FILAMENT TERMINAL.

NOTE: THE TRANSCONOUCTANCE OF THE OSCILLATOR SECTION (WOT OSCILLATING) IS APPROXIMATELY 550
HMNOS, THE AMPLIFICATION FACTOR IS %0, AND THE OSCILLATOR AMODE CURRENT 1S 2.2 MA.
CONDITIONS: PLATE VOLTAGE = 90 vOLTS, OSCILLATOR ANODE YOLTAGE = 90 VOLTS, SCREEW VOLT-
AGE = 83 VOLTS, AND THE GRID VOLTAGE = O VOLTS.

PLATE
1103-1

COPYRIGHT 19841 BY TUNG-SOL LAMP WORKS INC. RADIO TUSE DIVISION

NEWARK. NEW JERSEY. U. 8. A.
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PERTIO NU. K A

PLATE
989-1

JAR.31
1981

ILB4

TUNG-SOL N

PENTODE POWER AMPLIFIER

COATED FILAMENT

1.4 VCLTS 0.05 AMPERE

DC
GLASS BULB 5ADa
BOTTOM VIEW
BOYE. 1c DFUOTES
LOCKING~IN & PIN BASE KT RAL (ONRECTION.

THE TUNG-SCL 1LBY 1S A LOW VOLTACE, LOW CURRENT DRAIN, BATTERY TYPE k74 R
PENTCOE. IT IS DESIGNED FOR SERVICE ViITH 90 VOLTS OF "2' LATTERY AND A
SINGLE DRY CELL "A"™ BATTERY. TS RATINGS AND ELECTRICAL CHARACTERISTICS
ARE IDENTICAL TO THGSE OF THE PENTCLE SECTION OF THE 108GT.

RATIKGS
MAXIMUM FILAMENT VOLTAGE:
ORY BATTERY OPERATION — VOLTAGE MUST NEVER EXCEED 1.6 VOLTS
AC—DC POWER LINE OPERATION — DESIGN CENTER 1.3 vOLTS
MAXIMUM PLATE VOLTAGE 110 VoL TS
MAXIMUM SCREEN VOLTAGE 110 Vo TS
MAXIMUM CATHODE CURRENT — ZERO SIGHAL 6 MA.

TYPICAL OPERATING CONTITIINS AND CHARACTERISTICS

CLASS AL #NFL FILER

PLATE VOLTAGEL 45 .8 67.5 90 VoL TS
SCREEN VOLTAGE 45 ] 7.5 20 VOLTS
CONTROi. GRS VOLTAsE * -l N -6.0 -5.0 VOLTS
FEAK AF »IGNAL vOLTAGE t.h 5.0 - 6.0 9.0 woLT3
PLATE CURRENT 1.0 4.8 2.8 5.0 iA
SCREEN CURRENT 0.3 0.3 0.8 1.0 L
PLATE R731STANCE APPROX. 0.3 0.2 .2 2.2 b
TRANSCONDUCTANCE 550 579 a75 325 1Y
LOAD RESISTANCE 20000 16000 16000 12609 OHMS
TOTAL HARMONIC DISTORTION 10 10 10 10 PER CENT
POWER OUTPUT 35 90 100 200 MILLIWATTS

A RETURN TO WEGATIVE FILAMENT (PIR ¢8)

FOR "INTERPRETATION OF RATIRGS®™ RLFER TO FRONT OF BOOK.

CONTINUED WEXT PAGE
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- TUNG-SOL

PENTAGRID CONVERTER

T9 |3 ,
MAX COATED FILAMENT

283
MAX
1.4 VOLTS  0.050 AMPERE
) oc

5 BOTTOM VIEW
MAX.
LOCKING=IN
GLASS BuULB 8-PIN BASE

ANY MOUNTING POSITION

THE 1LC6 1S A PENTAGRID CONVERTER, DESIGNED FOR SERVICE AS AN OSCILLA—
TOR AND MIXER IN SUPERHE TERODYNE RECEIVERS

RATINGS

INTERPRETEOD ACCORDING TO RMA STANDARD M8-210

MAX IMUM PLATE VOLTAGE 90 vOLTS
MAX IMUM SCREEN {G3 AND GS) VOLTAGE | 35 VOLTS
MAX IMUM SCREEN SUPPLY VOLTAGE 90 vOoLTS
MAX IMUM TOTAL CATHODE CURRENT - 3.0 MA.

MAX IMUM ANODE GRID (G2) VOLTAGE 45 VOLTS

DIRECT INTERELECTRODE CAPACITANCES

WITH EXTERWAL SHIELD CONNECTED TO NEGATIVE FILAMENT (PIN 8)

I PRINTED 1N U. 8. A, | | I

SIGNAL GRID (G4) TO MIXER PLATE (P) 0.28 upf
SIGNAL GRID (G4) To osC. PLATE (€2) 0.38 puf
SIGNAL GRID (G4) To osc. GRID (6G4) 0.11 uuf
osc. GRI0 (G4) To osc. PLATE (G2) 0.6 upf
SIGNAL INPUT: G4 TO ALL OTHER ELECTRODES 9.0 puf
0SC. -INPUT: G4 TG ALL OTHER ELECTROODES
EXCEPT G2 2.4 uuf
0SC. OUTPUT: G2 TO ALL OTHER ELECTRODES
EXCEPT G4 u.8 upf
pLaTE MIXER OUTPUT: P TO ALL OTHER ELECTRODES 5.5 uuf
1533
AN, 15
1945 CONT(RUED OM WEXT PAGE
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ILC6

TUNG-SOL

—

CORTINVED FROM PRECED!ING PAGEL;

TYPICAL O_PERATIIC‘ CONBITIONS ARD CHARACTERISTICS

CONVERTER SERVICE

PLATE VOLTAGE 45 90 voLTS
SCREEN (G3 AND G5) VOLTAGE 35 35 voLTS
CONTROL GRID (64) VOLTAGE A 0 0 VOLTS
ANODE GRID (G2) VOLTAGE 45 45 VOLTS
PLATE CURRENT 0.7 0.75 MA.
SCREEN CURRENT 0.75 0.7 MA .
ANODE GRID CURRENT 1.4 1.4 MA .
0SC. GRID CURRENT 0.035 0.035 MA .
TOTAL CATHODE. CURRENT 2.9 2.9 MA.
08C. GRID (G4) RESISTOR ’ 0.2 0.2 ME GOHM
CONVERS ION TRANSCONDUCTANCE :

AT EC4 = O 250 275 HMHOS
CONVERS ION TRANSCONDUCTANCE

AT EC4 = =2 50 50 UMHOS
CONVERS 10N TRANSCONDUGTANCE .

AT EC4 = =3 5.Q 5.0 UMHOS
PLATE RESISTANCE 0.3 0.65 _MEGOMM

A UBOER MARINUN RATED CORDITIONS TNERE SHOULO OE A RESISTANCE OF AT LEAST 1.0
. MEGONNM 18 TNE RETURE TO THE REGATIVE .FILANENT PlN, )

COPYRIGHT 1948 BY TUNG-SOL LAMP WORKS INC. &L TuBE W, nc'w JERSEY. U. 8. A.
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pLATE
1535

AN, 1%
19%5

AGITEO e v. 8. 4.

TUNG-SOL ~
N |1 DI0DE-AUDIO PENTODE
-
T-9 23
max . COATED FILAMENT
I 2§83 1.4 VOLTS  0.050 AMPERE
MAX
J GLASS BULS
'
MA BOTTOM VIEW
LOCKING-IN
ANY MOUNTING POSITION =P IN BASE
THE 1LD5 IS A DIODE-AUDIO PENTODE DESIGNED ESPECIALLY FOR SERVICE AS
A COMBINED DIODE DETECTOR AND PENTODE AUDIO AMPLIFIER. THE D IODE
PLATE IS LOCATED AT THE NEGATIVE END OF THE FILAMENT.
RATINGS
INTERPRETED ACFORDIIG TO RMA STANDARD M8-210
MAX IMUM PLATE VOLTAGE 90 VOLTS
MAX IMUM SCREEN VOLTAGE 45 vOoLTS
MINIMUM DIODE CURRENT WITH 410 VOLTS
OC APPLIED 0.5 MA.
DIRECT INTERELECTRODE CAPAC ITANCES .
WITH SHIELO CONNECTED TO WEGATIVE FILAMENT
GRID (G4) TO PLATE 0.18 max. puf
INPUT: 64 TO (F1G2463) 3.2 puf
OUTPUT: PLATE TO (F+G2+4G3) 6.0 uuf
TYPICAL OPERATING COMDITIONS AND CHARACTERISTICS
PLATE VOLTAGE . 45 90 vOLTS
SCREEN VOLTAGE 45 45 voLTS
GRID VOLTAGE 0 0 VOLTS
PLATE CURRENT 0.55 0.6 MA.
SCREEN CURRENT 0.12 0.1 MA.
PLATE RESISTANCE 0.9 0.75 ME GOHM
TRANSCONDUCTANCE 550 575 HUMHOS
" CONTINUED OR NEXT PAGE
J
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ILD5
— TUNG-SOL ~

CORTINUED FROW PRECED NG PAGE
’ . AS RESISTANCE COUPLED AMPLIFIER

PLATE SUPPLY VOLTAGE A 40.5 81 voLTS

SCREEN SUPPLY VOLTAGE A 40.5 81 voLTS

GRID VOLTAGE 0 0 vOL TS

LOAD RESISTOR 1.0 1.0 MEGONM

SERIES SCREEN RESISTOR 5.0 7.0 ME GOHMS

SCREEN BY-PASS CONDENSER 0.1 0.1 uf

GRID RESISTOR 5.0 5.0 ME GOHMS

VOLTAGE GAIN (APPROX.) 0 120

A " SUPPLY VOLTAGE MINUS POWER OUTPUT TUBE BiAS.
PLATE
1936
yAm. 15
1943
__ . J
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PLATE
1172-1

FEB.28
1942

\—

TUNG-SOL

TRIODE AMPLIFIER

COATED FILAMENT

1.4 VOLTS 0.05 AMPERE
DC

GLASS BULB

LOCKING IN 8 PIN BASE

THE TUNG-SOL 1LE3 IS A LOW VOLTAGE, LOW CURRENT DRAIN, BATTERY TYPE
TRIODE. IT IS DESIGNED FOR SERVICE AS AN OSCILLATOR, DETECTOR OR AM-
PLIFIER IN RECEIVERS USING 90 VOLTS OF "B" BATTERY AND A SINGLE DRY

CELL "A"™ BATTERY.

RATINGS

MAXIMUM FILAMENT VOLTAGE
DRY BATTERY OPERATION—VOLTAGE MUST NEVER EX?EED
AC —DC POWER LINE OPERATION — DESIGN CENTER
MAXIMUM PLATE VOLTAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS A1 AMPLIFIER

PLATE VOLTAGE 90 90
CONTROL GRID VOLTAGEA 0 -3
PLATE CURRENT 4.5 1.4
PLATE RESISTANCE 11 200 19000
TRANSCONDUCTANCE 1300 760
AMPL IFICATION FACTOR 14.5 14.5

DIRECT INTERELECTRODE CAPACITANCES®

INPUT: GRID TO FILAMENT 1.7
OUTPUT: PLATE TO FILAMENT 3.0
GRID TO PLATE 1.7

% RETURN TO WEGATIVE FILAMENT TERMINAL (PIN 68).

s WITH EXTERNAL SMIELD COMMECTED TO WEGATIVE FILAMENT TERMINAL (PIN #8).

VOLTS
VOLTS
VOLTS

vOoLTS
VoL TS
MA .
OHMS
UMHOS

puf
pp f
upf

J
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PRINTED N U. 8. A,

PLATE
1697
APRIL 15
1946

TENTATIVE DATA

ILGS

[

A

TUNG-SOL

PENTODE VOLTAGE AMPLIFIER
PHYSICAL SPECIFICATIONS

EMITTER COATED FILAMENT PIN CONNECT IONS
BASE LOCK—IN B PIN PIN 1 FILAMENT ¢ PIN 7 Nc

CAP -— PIN 2 PLATE PIN 8 FILAMENT- S

suLe -9 "PIN 3GRID 2

MAX . D IAMETER 1 3/16" | pin 4 GRID 3 MOUNT [NG POS ANY

MAX. SEATED MEIGKT 2 1/y" pin 5 lc

MAX. OVERALL LENGTH 2 25/32% piN £ GRID 1

INTERPRETED ACCORDING TO RMA STANDARO M8-210

MAX (MUM FILAMENT VOLTAGE (DC)

BATTERY OPERATION (MAX. ALLOWED) 1.6 VOLTS
AC/DC POWER L INE OPERATION 1.3 VOLTS
MAX IMUM _PLATE VOLTAGE (0¢C) 110 VoL TS
|_MAX IMUM SCREEN vOLTAGE (0C) 110 YOLTS
CAPAC ITANCES
WITH RMA SHIELD M8-308 CONNECTED TO FILAMENT
CONTROL GRID TO PLATE (MAX.) 0.007 uuf
INPUT 3.2 uuf
OUTPUT 7.0 o f
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A1 AMPLIFIER
FILAMENT voLTAGE (pC) 1.4 YOL IS
FILAMENT CURRENT Q.06 AMP,
PLATE VOLTAGE (oc) [¢l0] VOLTS
SCREEN VOLTAGE (pc) 45 VoL TS
CONTROL GRID_VOLTAGE (0C) 0 VOLTS
CONTROQL GRID RES|STOR 2.0 __MEGOHMS
PLATE CURRENT (oc) 1.7 MA.
SCREEN CURRENT (pc) 0.4 MA.
TRANSCONDUCTANCE 800 MMHOS
PLATE RESISTANCE (APPROX.) 1,0 MEGOHM
| CONTROL GRID VOLTAGE FOR SM_= 10 UMHOS -10.0 VoL TS
SUPPRESSOR GRID CONNECTED TQ FILAMENT- AT SOCKET

COPYRIGHT 1946 BY TUNG-S8OL LAMP WORKS INC. ELECTRONIC TUBE DIVISION NEWARK, NEW JERSEY, U.S. A,




ILGS

! T
T T
ILGS
Ef = 1.4 volts
. By = 90 Volts
Ec2 = 45 Volts
Ecs = 0 volts L
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PLATE
1537
JAN. 1D
1945

(1Hs6T/6)ILHG |

TUNG-SOL

'd )
DIODE TRIODE AMPLIFIER
COATED FILAMENT
i
1.4 VOLTS  0.05 AMPERE 9 | %%
oc MAX
5°
283
MAX
GLASS BULB
13
16 —
max. !
IH5GT/G ANY MOUNTING POSITION ILHY
SKIRTED
MINIATURE CAP
BOTTOM YIEW BOTTOM VIEW
7-PIN OCTAL RASE LOCK ING=IN
WITH METAL SHELL 8-PIN
THE 1HHGT/G AND 1LH4 ARE TUBES COMBINING A SINGLE DIODE AND A HIGH-MU
TRIODE IN ONE BULB. THEY ARE DESIGNED FOR SERVICE AS DIODE DETECTORS,
AVC RECTIFIERS, AND AS RESISTANCE COUPLED AMPL IFIERS.
RATINGS
INTERPRETED ACCORDING TO RMA STANDARD M8-210
MAX IMUM PLATE VOLTAGE 110 VOLTS
MINIMUM DIODE CURRENT W|TH
40 VOLTS DC APPLIED 0.5 MA .
. TYPICAL OPERATING CONDITJONS AND CHARACTERISTICS
CLASS A} AMPLIF IER
TRIODE UNIT
PLATE VOLTAGE 90 voLTs
CONTROL GRID VOLTAGE A 0 VOLTS
PLATE CURRENT 0.15 MA .,
PLATE RESISTANCE 0.24 ME GOHM
TRANSCONDUCTANCE 275 UMHOS
AMPL IF ICATION FACTOR 65
A REFERRED TO NEGATIVE FILAMENT TERMINAL
DIODE UNIT
THE DIODE IS LOCATED AT THE NEGATIVE END OF THE FILAMENT AND IS [INDE-
PENDENT OF THE TRIODE UNIT EXCEPT FOR THE COMMON FILAMENT.
\—
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1038-2
JUNE 6

ILNS

TUNG-SOL - -
W

PENTODE AMPLIF IER

. COATED FILAMENT
19 | 2%
MAX. R 1.4 VOLTS 0.05 AMPERE
228
5 i DC
3] - GLASS BULB
5~

BOTTOM VIEW

LOCKING ~ IN 8 PIN BASE

THE TUNG-SOL 1LN5 IS A LOW VOLTAGE, LOW CURRENT DRAIN BATTERY TYPE RF
PENTODE. T IS DESIGNED FOR SERVICE WITH 90 VOLTS OF "B" BATTERY AND
A SINGLE DRY CELL "A" BATTERY. |ITS ELECTRICAL CHARACTERISTICS ARE
SIMILAR TO THOSE OF THE INHG AND 1INHGT.

RATINGS
MAX IMUM FILAMENT VOLTAGE
DRY BATTERY OPERATION—VOLTAGE MUST NEVER EXCEED 1.6 VOLTS
AC—DC POWER LINE OPERATION-DESIGN CENTER 1.3 VOLTS
MAXIMUM PLATE VOLTAGE 110 vOLTS
MAX IMUM SCREEN VOLTAGE 110 vOLTS

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS A1 AMPLIFIER

PLATE VOLTAGE VOLTS

90
SCREEN VOLTAGE 90 VOLTS
0
0
6

CONTROL GRID VOLTAGE * voLTS
SUPPRESSOR GRID VOLTAGE voLTS
PLATE CURRENT 1. MA.
SCREEN CURRENT 0.35 MA.
PLATE RESISTANCE APPROX. 1.1 MEGOHM
TRANSCONDUCTANCE 800 HUMHOS

CONTROL GRID VOLTAGE APPROX. -4.5 voLTS

FOR TRANSCONDUCTANCE = 10 HMHOS

A RETURR TO WEGATIVE FILAMERT (PIN 85 AND 08).

FOR "INTERPRETATION OF RATINGS® REFER TO FRORT OF B80OK.

CONTINUED NEXT PAGE
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TUNG-SOL

DIRECT INTERELECTRODE CAPACITANCES®

CONTROL GRID TO FILAMENT . 3.4 uu f
PLATE TO FILAMENT 8.0 upf
CONTROL GRID TO PLATE 0.007 ¥Ax- upu f

s WITH EXTERMAL SHIELD-CONNECTED TO WEGATIVE FILAMENT (PIf 85 ARD 68).

COPYRIGHT 1941 BY TUNG-SOL LAMP WORKS INC. RADIO TUSE . NEW LU 8. A
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PRINTED 1M u. 8. A, :

PLATE
1073-3

JuLY 28
1941

TUNG-SOL

PENTODE AMPLIFIER

L]
AKX
ATED F
T o] [ CO | LAMENT
- . R 1.4 VOLTS 0.05 AMPERE
a5 | |33 ?
MAX. MAX. Dc
LIW l GLASS BULBS '
1% | -
MAX. MAY,
SHALL T PN
1P OCTAL BASE
OCTAL BASE WITN METAL SMELL
1N5G INSGT

THE TUNG-SOL IN5G AND INHGT ARE LOW VOLTAGE, LOW CURRENT DRAIN BATTERY
TYPE RF PENTODES. THEY ARE DESIGNED FOR SERVICE WITH 90 VOLTS OF "B*"
BATTERY AND A SINGLE DRY CELL "A" BATTERY. THEIR ELECTRiCAL CHARACTER-
ISTICS ARE SIMILAR TO THOSE OF THE 1LN5.

RATINGS
MAX IMUM FILAMENT VOLTAGE
DRY BATTERY OPERATION — VOLTAGE MUST NEVER EXCEED 1.6 voLTS
AC — DC POWER LINE OPERATION — DESIGN CENTER 1.3 VOLTS
MAX IMUM PLATE VOLTAGE 110 vOLTS
MAXIMUM SCREEN VOLTAGE 110 VOLTS

DIRECT INTERELECTRODE CAPACITANCESS®

CONTROL GRID TO FILAMENT 3.0 ppf
PLATE TO FILAMENT 10 g f
CONTROL GRID TO PLATE 007 "Ax puf

S with EXTERNAL SMIELD CONNECTED YO WEGATIVE FILAMENY (Pin 87).

FOR ®INTERPRETATION OF RATINGS™ REFER TO FRONT OF BOOK.

CONTINVED REXT PAGE

)
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INS5G /INSGT

— TUNG-SOL N
TYPICAL QPERATING CONDITIONS AND CHARACTERISTICS
CLASS A1 AMPLIFIER '
PLATE VOLTAGE 90 vOLTS
SCREEN VOLTAGE 90 VOLTS
CONTROL GRID VOLTAGE A 0 VOLTS
PLATE CURRENT 1.2 MA .
SCREEN CURRENT 0.3 MA . .
PLATE RESISTANCE APPROX. 1.5 ME GOHM
TRANSCONDUCTANCE 750 HUMHOS
CONTROL GRID VOLTAGE -3,2 VOLTS
FOR TRANSCONDUCTANCE = 50 UMHOS
CONTROL GRID VOLTAGE APPROX. -4.0 voLTS
FOR TRANSCONDUCTANCE = 5 UMHOS ‘
4 RETURN TO NEGATIVE FILAMERT. .
L D I
EERERRSNEREEREE
] ‘[, ',,,, J_J__J_ . I
L oo % | iN56, INSET ‘
H AR ] Eg =14 vo0c
t f T Ecz =90 V.
g (it
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| 1
g 'SOOHI T —
5 ! T ) ™
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/! |
[l -
s )4 i L1
& VAVA 1.0
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~2.0
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0
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PLATE
1012-2

APR. 2)
1941

\—

w
Ll

|

MAX

THE TUNG-SOL IN6G IS A LOW VOLTAGE, LOW CURRENT DRAIN BATTERY TYPE POWER
PENTODE WITH A SINGLE DIODE SECTION. 1T IS DESIGNED FORk SERVICE WITH 90
VOLTS OF "B" BATTERY AND A SINGLE DRY CELL

MAX IMUM FILAMENT VOLTAGE

TUNG-SOL

Te |, 1.4 VOLTS

™ wax ] DIODE-POWER PENTODE AMPLIF{ER

COATED FILAMENT

0.05 AMPERE

bC

GLASS BULB

SMALL 8 PIN OCTAL BASE

RATINGS

DRY BATTERY OPERATION—VOLTAGE MUST NEVER EXCEED

AC~DC POWER LINE OPERATION—DESIGN CENTER

MAX IMUM PLATE VOLTAGE
MAX IMUM SCREEN VOLTAGE

MAX IMUM TOTAL CATHODE CURRENT OF THE PENTODE SECTION

2ERO-S | GNAL
MINIMUM DIODE CURRENT®
WITH 10 vOLTS DC APPLIED

ROTTOM VIEW

"A" BATTERY.

1.6
1.3
110
110

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS Ar AMPLIFIER

PLATE VOLTAGE
SCREEN VOLTAGE

CONTROL GRID VOLTAGE®

PEAK AF SIGNAL VOLTAGE
ZERO-SIGNAL PLATE CURRENT
ZERO~SIGNAL SCREEN CURRENT
MAX IMUM=S | GNAL PLATE CURRENT
MAX IMUM—S | GNAL SCREEN CURRENT
PLATE RESISTANEE APPROX.
TRANSCONDUCTANCE

LOAD RESISTANCE

TOTAL HARMONIC DISTORTION
POWER OUTPUT — AT PEAK SIGNAL

-4.5
4.9
3.4
0.7
3.4
1.2
0.3
800
25 000

1.

100

A D100E PLATE LOCATED AT THE WEGATIVE END OF THE FILANENT (PIN 87).

8 RETURN TO NEGATIVE FILAMERT (PIn 87).

FOR "INTERPRETATION OF RATINGS" REFER TO FRONT OF BOOK.

VOLTS
VOLTS
VOLTS
VOL TS

MA.

MA .

voLTs
VoL TS
VOLTS
VoL TS
MA.

MA .

MA.

MA .

ME GOHM
MMHOS
OHMS

PER CENT
MILLIWATTS
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IPS5G IPSGT

TUNG-SOL

-
1
f— 8
Max PENTODE AMPLIFIER
COATEC FILAMENT
1.4 VOLTS 0.05 AMPERE
T-9 33 be
MAX .
4% CLASS BULB
MAX
BOTTOM VIEWS
Sy
THE TUNG-SOL 1P5G AND 1P5GT ARE LOW VOLTAGE, LOW CURRENT DRAIN BATTERY
TYPE RF PENTODES. WITH THE EXCEPTION OF CAPACITANCES, THEIr ELECTRICAL
CHARACTERISTICS ARE IDENTICAL.
RAT INGS
MAX IMUM FILAMENT VOLTAGE
DRY BATTERY OPERATION — VOLTAGE MUST NEVER EXCEED 1.6 VOLTS
AC/DC POWER LINE OPERATION ~ DESIGN CENTER 1.3 VoLTS
MAX IMUM PLATE VOLTAGE 110 VOLTS
MAX IMUM SCREEN VOLTAGE 110 VoL TS
DIRECT INTERELECTRODE CAPACITANCES®
CONTROL GRID TO FILAMENT 1P5G - 2.2 puf 1P9GT — 3 ppf
PLATE TO FILAMENT 10 puf
CONTROL GRID TO PLATE .007 upf
s WITH EXTERNAL SHIELD CONRECTED TO NEGATIVE FILAMENT (PIn 87).
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A1 AMPLIFIER
PLATE VOL TAGE 90 vOLTS
SCREEN VOLTAGE 390 VOLTS
CONTROL GRID VOLTAGE RETURN TO WEGATIVE FILAMENT
PLATE CURRENT 2.3 MA.
SCREEN CURRENT 0.7 MA.
APPROX.
PLATE RESISTANCE 0.8 ME GOHM
TRANSCONDUCTANCE 750 KMHOS
CONTROL GRID VOLTAGE FOR - 12 VoL TS
TRANSCONDUCTANCE OF 10 UMHOS
FOR "INTERPRETATION OF RATINGS®™ REFER TO FRONT OF BOOK.
\
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PLATE
1075-3

JuLYy 28
1941

IQ5GT/G

TUNG-SOL ~
13 BEAM POWER AMPLIFIER
MAX. .
h COATED FILAMENT
T-9 ..
23 1.4 VOLTS  0.10 AMPERE
MAX. 2" DC
i6
MAX.
UUM]U GLASS BULB
|%" - BOTTOM VIEW
™ wax ; INTERMEDIATE 7 PIN OCTAL BASE

THE TUNG-SOL 1QH5GT/G IS A LOW VOLTAGE, LOW CURRENT DRAIN BATTERY TYPE
BEAM POWER OUTPUT TUBE. IT IS DESIGNED FOR SERVICE WITH 90 VOLTS OF "B"
BATTERY AND A SINGLE DRY CELL "A" BATTERY.

RATINGS
MAX IMUM FILAMENT VOLTAGE
DRY BATTERY OPERATION—VOLTAGE MUST NEVER EXCEED 1.6 VOLTS
AC —DC POWER LINE OPERATION—DESIGN CENTER 1.3 VOLTS
MAXIMUM PLATE VOLTAGE 110 VoL TS
MAXIMUM SCREEN VOLTAGE 110 VOLTS
MAXIMUM CATHODE CURRENT (ZERC—SIGNAL) 12 MA .

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS A1 AMPLIFIER

FILLAMENT VOLTAGE ) . 1.4 oc 1.4 oc VOLTS
FI_AMENT CURRENT 0.10 0.10 AMPE RE
PLATE VOLTAGE 86 90 VOLTS
SCREEN VOLTAGE 85 90 VOLTS
CONTROL GRID VOLTAGE* -5 -4.5 VoL TS
PEAK AF SIGNAL VOLTAGE ’ [5) 4.5 voLTS
ZERO~SIGNAL PLATE CURRENT 7 9.5 MA .
ZERO~SIGNAL SCREEN CURRENT (NOMINAL) 0.8 1.3 MA.
TRANSCONDUCTANCE 1950 2200 UMHOS
LOAD RESISTANCE 9000 8000 OHMS
TOTAL HARMONIC DISTORTION i 5.5 6.0 PER CENT
POWER OUTPUT 2650 270 MILLIWATTS

A GR1D RETURN SHOULO BE MADE TO WEGATIVE SIODE OF FILAMENT, PIN S7.

FOR "INTERPRETATION OF -RATINGS® REFER TO FRONT OF 800K.

CONTINUED REXT PAGE

J
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PLATE
1738
wov. 1,
19%6

N

TUNG-SOL

IRS

PENTAGRID CONVERTER
MINIATURE TYPE

2 COATED FILAMENT
MAX.
FILAMENT
1% 1.4 VOLTS  0.05 AMPERE
MAX. nC
2%
MAX. ANY MOUNTING POSITION
Wil [l
6LASS BULB BOTTOM VIEW
MINIATURE BUTTON
7 PIN BASE

THE 1R5 IS A PENTAGRID CONVERTER DESIGNED FOR SERVICE AS COMBINED 0SCIL-
LATOR AND MIXER IN COMPACT, LIGHT-WEIGHT, PORTABLE BATTERY OPERATED
EQUIPMENT. IT FEATURES A HIGH EFFICIENCY FILAMENT, ADAPTIBILITY TO AVC
AND PROVIDES REASONABLE CONVERSION GAIN WITH LOW BATTERY VOLTAGES AND
LOW ELECTRODE CURRENTS. IT IS RECOMMENDED THAT NO MATERIAL BE PERMITTED
TO OBSTRUCT THE HOLE IN THE BASE SOCKET AS THIS TYPE MAY BE MANUFACTURED
WITH THE EXHAUST-TUBE TIP AT THE BASE END.

RATINGS
INTERPRETED ACCORDING TO RMA STANDARD M8-210

FILAMENT VOLTAGE 1.4 VoL TS
FILAMENT CURRENT 0.05 AMP .
MAX IMUM PLATE VOL TAGE 90 voLTS
MAXIMUM SCREEN (G, AND G4) VOLTAGE 67.5 VOLTS
MAXIMUM SCREEN (G, AND G,) SUPPLY VOLTAGE 90 voL TS
m?mum CONTROL GRID (Gy) VOLTAGE

REFERRED TO F-) 0 VOLTS
MAX IMUM ZERO~SIGNAL TOTAL CATHODE CURRENT 5.5 MA

DIRECT INTERELECTRODE CAPACITANCES
WITH WO EXTERNAL SHIELD

CONTROL GRID (G3) TO PLATE (MAX.) 0.4 upf
OSCILLATOR GRID (G,) TO PLATE (MAX.) 0.1 ppf
OSCILLATOR GRID (G,J TO CONTROL GRID

(63'5 (MAX.) 1 0.2 puf
CONTROL GRID (Gy) TO ALL OTHER :

ELECTRODES (g?) INPUT 7.0 ppf
OSCILLATOR GRID (G,) TO ALL OTHER

ELECTRODES (0SC."INPUT) 3.8 uuf
PLATE TO ALL OTHER ELECTRODES

(MIXER OUTPUT) 7.5 L f

CONTINUED ON FOLLOWING PAGE

=& IRODICATES A CHANGE OR ADDITION

tt
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IRS

e TUNG-SOL ~
CONTINUED FROM PRECEDING PAGE
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CONVERTER SERVI(CE .
PLATE VOLTAGE 45 67.5 90 90 VOLTS
SCREEN (G, AND G,) VOLTAGE 45 67.5 45 67.5 voLTs
CONTROL GRID (Gy) VOLTAGE 0 0 0 0 VoL TS
PLATE CURRENT 0.7 1.4 0.8 1.6 MA.
SCREEN (G, AND G4) CURRENT 1.9 3.2 1.9 3.2 MA.
OSCILLATOR GRID (G,) CURRENT 0.156 0.25 0.15 0.25 MA .
TOTAL CATHODE CURRENT 2.75 5.0 2.7 5.0 MA,
OSCILLATOR GRI10O (G,) RESISTOR 0.1 0.1 0.1 0.1 ME GOHM
PLATE RESISTANCE (APPROX.) 0.6 0.5 0.8 0.6 ME GOHM
CONVERS 1ON TRANSCONDUCTANCE FOR :
CONTROL GRID (Gy) VOLTAGE
=0 voLTS 235 280 250 300 KMHOS
CONTROL GRID le) BIAS (APPROX.)
FOR CONVERSION TRANSCONDUCTANCE
= 5.0 MMHOS -9 -14 -9 -14 VOLTS
OSCILLATOR TRANSCONDUCTANCE
NOT OSCILLATING
CONTROL GRID (Gy) VOLTAGE 0 VOLTS .
OSCILLATOR GRID (G,) VOLTAGE 0 voLTS
SCREEN (G, AND G4) L CONNECTED TO PLATE 67.5 VoL TS
PLATE AND SCREEN (G, AND G4) CURRENT 8.5 MA .
PLATE RESISTANCE (APPROX.) 2000 OHMS
TRANSCONDUCTANCE BETWEEN OSCILLATOR GRID (G,)
AND SCREEN (G, AND c;) TIED TO PLATE (APPROX.) 1400 UMHOS
L AMPL IF ICATION FACTOR . 7
_J
IRS
E¢ = 1.4 Volts OC
GRIDS GRID GRID 4 ‘
curve [ BEATE | 37474 RESISTOR | CURRENTA
VOLTS ME GONM HAMP 300
1 45 45 0.1 150 i
2 90 I 0.1 150 1/
3 67.5 | 67.5 | 0.1 250 /71
v -
4 %0 615 | 0.1 250 )2V
7 -~
osciLL noa VOLTAGE ON GRIDS 2 & 4 AND ON /' 4200 w ‘
FILAME O VOLTS. U
12 4
Aoauuto BY ADUUSTMENT OF OSCILLATOR GRIDIGRIDO 1) VOI.YAGE / :
TO GIVE INDICATED VALUES. 7 ¥ Q
,/ [ g
T =
/A S
1 .
4 100 <
77 : " "
/
AN, 2
3 A7 ]
=T J{/' 1 g
= am 03
-5 -10 -5 0
8RID 3 (CONTROL GRID) VOLTS pLaTE
AT
1139
ov. 1,
1946

COPYRIGHT 1946 BY TUNG-SOL LAMP WORKS INC. ELECTRONIC TUBE DIVISION NEWARK, NEW JERSEY, U.S. A.



PRINTED IN V. 8. A,

PLATE
1780

wv. 1,
1946

IRS

EEEEEENEEEEEEEEEEE NN NN EREEEEE

EEEEEEEEEEEEEEEEEEEEENEEEEEENEEEEEEEEEENEEE

IRS
TRIODE CONNECTION
E¢ = 1.4 Valts DC
((:rids 2, 3, 44
[} Y Connected to Plate
’ lb
ST - ----- e
7 /
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i i
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: ] / v
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IRS

Grids 2 & 4 Voltage = 45 Volts

0.1 0.2 0.3
GRID | (OSCILLATOR-GRID) MILLIAMPERES (I.,)

Plate Voltages:
——— 90 Volts
— —— — 67.5 Volts
______ 67.5 or 90 Volts
» Grids 2 & 4 Vol tage = 67.5 Volts
300 7.5
S 1T =
ac T @ S~
g gc n
x A —
,L AN S P ad :'
7’ L
=2 . & L+ 5.0%
y. 4 -+ o
¢ et $
- -
2 2
=
§ 2.858
2 100 Sg
< =
« =
e 3
=
o
7
a
£ ]
s % 8.1 0.2 5.3
6R1D 1 (OSCILLATOR-GRID) MILLIAMPERES (l,,)
IRS
Ef = 1.4 Volts DC
Grid 3 Voltage = 0 Volts
Oscillator Voltage on
Grids 2 & 4 & ongFiI. = 0 Volts
Grid 1 Resistor = 0.1 Meg.
Recommended Min. l., = 0.02 Ma.
Grid 1 Current Varied by Adjustment
of Oscillator Voltage.
8 300 7.5
2
2 _—
= = —~
ol 9c AT ~~ Iy =
) N ~—
=2 Z Ak 5.0%
] h ]
= S
P =
> -l
e =
E la CF =17 x
2 100} L 4= 2.5
= - Plate Vol tages: g
- =
= 90 Volts =
e . ___45Volts
e [T T 1T T 1T T l=_-——_———- 45 or 90 Volts
w
>
3
[*)
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PLATE
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JURE 2,
1941

- TUNG-SOL —

1S4

POWER AMPLIFIER PENTODE

COATED FILAMENT

i FILAMENT
5 1.4 VOLTS 0.1 AMPERE
T-54[max.
5 ' oc
MAX.
ANY MOUNTING POSITION
w0 |
GLASS BULB BOTTOM VIEW -
MINIATURE BUTTON
7 PIN BASE
THE 1S4 IS A POWER AMPLIFIER PENTODE OF THE MINIATURE CONSTRUCTION, ES- -

PECIALLY DESIGNED FOR OUTPUT SERVICE IN COMPACT, LIGHT-WE!GHT PORTABLE
EQUIPMENT. THE HIGH OPERATING EFFICIENCY ALLOWS THE TUBE TO BE USED

EXTREMELY LOW B SUPPLY VOLTAGES. .
RATINGS I~
INTERPRETED ACCORDING TO RMA STANDARD M8-210
FILAMENT VOLTAGE l.4 VOLTS
MAX IMUM PLATE VOLTAGE 90 VOLTS
MAXIMUM GRID #2 VOLTAGE 67.5 vOLTS
MAX IMUM CATHODE CURRENT (MAX.—SIGNAL) 11 MA.
MAX IMUM CATHODE CURRENT (ZERO—SIGNAL) 9 MA.
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS =
CLASS Ay AMPL IF IER

FILAMENT VOLTAGE 1.4 - 1.4 1.4 VOLTS
FILAMENT CURRENT 0.10 0.10 0.10 AMP .
PLATE VOLTAGE 45 67.5 90 VOLTS
GRID #2 VOLTAGE ) 67.5 67.5 voLTS
GRID #4 VOLTAGE

(REFERRED TO NEG. FIL. TERMINAL) -4.5 -7 -7 VOLTS
PEAK AF GRID VOLTAGE 4.5 7 7 VOLTS
ZERO-SIGNAL PLATE CURRENT 3.8 7.2 7.4 MA .
ZERO~SIGNAL GRID #2 CURRENT 0.8 1.5 1.4 MA .
PLATE RESISTANCE (APPROX.) 0.1 0.1 0.1 ME GOHM
TRANSCONDUCTANCE 1250 1550 1 575 UMHOS
LOAD RESISTANCE 8 000 5 000 8 000 OHMS
TOTAL HARMONIC DISTORTION 12 10 12 PERCENT
MAX IMUM—S IGNAL POWER OUTPUT 0.065 0.18 0.27 WATTS
SINILIAR TYPE REFPERENCE: Characteristics somewhat similiar to type 35U.

=% INDICATES A CHANGE OR ADDITION.
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TUNG-SOL

DIODE PENTODE AMPLIFIER
MINIATURE TYPE

COATED FILAMENT

'*,wd FILAMENT
N 1.4 VOLTS  0.05 AMPERE
‘L
S oC
-5hMax|
lz{,- ANY MOUNTING POSITION
{ |MAX.
GLASS BULB BOTTOM VIEW

MINIATURE BUTTON

7-PIN BA

SE

THE 1S5 IS A DIODE PENTODE AMPLIFIER ESPECIALLY DESIGNED FOR DETECTOR-
AUDIO SERVICE IN COMPACT, LIGHT-WEIGHT, PORTABLE EQUIPMENT. THE HIGH
OPERATING EFFICIENCY ALLOWS IT TO BE USED WITH EXTREMELY LOW PLATE-

SUPPLY VOLTAGE.

RATINGS
INTERPRETED ACCORDING TO RMA STANDARD M8-210
FILAMENT VOL TAGE 1.4
FILAMENT CURRENT 0.05
MAX IMUM PLATE VOLTAGE . 90
MAXIMUM SCREEN VOL TAGE 90
MINIMUM GRID VOLTAGE 0
MAX IMUM SIGNAL MAX IMUM TOTAL CATHODE CURRENT 4.5
MAX IMUM D IODE CURRENT (CONTINUOUS OPERATION) 0.25

DIRECT INTERELECTRODE CAPACITANCES - apprOX.

WITH NO EXTERNAL SRIELD

GRID TO PLATE 0.2
INPUT 2.2
ouTPUT 2.4
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
PENTODE UNIT — CLASS Al AMPL IFIER
PLATE VOLTAGE 67.5 " 90
SCREEN VOLTAGE 67.5 90
GRID VOLTAGE 0 0
PLATE CURRENT 1.6 2.7
SCREEN CURRENT 0.4 0.5
PLATE RESISTANCE (APPROX.) 0.6 0.5
TRANSCOND UC TANCE 625 720

CONTINVED O8N FOLLOWING PAGE

—® INDICATES A CMANGE OR ADDITION,

VOLTS
AMP .
VOLTS
VOLTS
VOLTS
MA .
MA .

VOLTS
voLTS
voLTS
MA.
MA .

ME GOHM
UMHOS

tte
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CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

RESISTANCE COUPLED AMPLIFIER

PLATE SUPPLY VOLTAGE 45 67.5 90 VOLTS
SCREEN SUPPLY VOLTAGE : 45 67.5 90 vOLTS
GRID VOLTAGE 0 0 0 VoL TS
GRID RESISTOR 10 10 10 ME GOHMS
LOAD RESISTANCE 1 1 1 ME GONM
SERIES SCREEN RESISTOR 3 3 3 ME GOHMS
SCREEN BY—-PASS CONDENSER 0.1 0.1 0.1 rf
VOLTAGE GAIN (APPROX.)A 30 40 )

AOBTAIl[() WHEN THE GRID OF THE PENTODE UNIT IS FED FROM A SOURCE NAVING AN |MPEDANCE OF 1.0
MEGOHM,

DIODE UNIT

THE DIODE UNIT IS LOCATED AT THE NEGATIVE END OF THE FILAMENT AND IS IN—
DEPENDENT OF THE PENTODE UNIT EXCEPT FOR THE COMMON FILAMENT,

SINILIAR TIPR REPRRRICE: Ratings and characteristics tdentical to 105;
sosehbwat similiar to 1LD5.

185
DIODE UNIT
E¢ = 1.4 Volts
-4 . g
d__ < RMS Signal Input = 30 Volts L4
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| o)l | " /’ I W
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T
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25 T 1113 TS0
RECTIFIED MICROAMPERES
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TUNG-SOL

R. F. PENTODE

b g —
MAX.
T9 )5 COATED FILAMENT
mAx. g+ l.4 VOLTS .050 AMPERE
3is DC
MAX
— BOTTOM VIEW
GLASS BULB SMALL WAFER OCTAL
5" 8 PIN BASE WITH
ST METAL SHELL
MAX,

ANY MOUNTING POSITION

1SA6GT- IS A FILAMENT TYPE MED UM CUT-QOFF PENTODE AMPLIFIER DESIGNED
FOR PORTABLE EQUIPMENT. |T PROVIDES HIGH GAIN THROUGH THE USE OF
HIGH TRANSCONDUCTANCE AND ADEQUATE SHIELDING TO MAINTAIN LCW GRID-

PLATE CAPACITANCE WITH SINGLE ENDED STRUCTURE.

RATINGS

INTERPRETED ACCORDING TO RMA STANDARD N8-210

MAX IMUM PLATE VOLTAGE 90
MAX IMUM SCREEN VOLTAGE 67.5
MAX IMUM TOTAL CATHODE CURRENT 6.0

DIRECT INTERELECTRODE CAPACITANCES

CONTROL GRID TO PLATE .01
INPUT (CONTROL GRID — FIL, G2, G3) 5.2
OUTPUT (PENTODE PLATE — FIL, G2, G3) 8.6

MAX .,

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

PLATE VOLTAGE 45 67.5
SCREEN GRID (G2) VOLTAGE 45 67.5
CONTROL GRID (G4) VOLTAGE 0 0
SUPPRESSOR GRID (G3) VOLTAGE 0 0
PLATE CURRENT 1.1 2.4
SCREEN GRID CURRENT 0.3 0.7
- TRANSCONDUCTANCE 750 950
PLATE RESISTANCE 0.7 0.6
APPROX IMATE CONTROL GRID VOLT

FOR TRANSCONDUCTANCE = H UMHOS -3.5H -5.5

90
67.5
0

0
2.45
n.8
970
0.8

-5.5

VOLTS
VOLTS
MA .,

puf
puf
puf

VoL TS
VOLTS
VOLTS
VOLTS
MA .
MA .
HMHOS
ME GOHM

VoL TS

COPYRIGNT 1944 BY TUNG-S8OL LAMP WORKS INC. ELECTRONIC TUBE DIVISION NEWARK, NEW JERSEY, U. 8. A



ISB6GT

(

.

TUNG-SOL

DIODE PENTODE AMPLIFIER

Hﬁ*

COATED FILAMENT

- . .4 VOLTS . AMPE RE
1-9 . 1 oL 0.05 AMP

4 DC

MAX.

\ 3% ‘

MAX GLASS BULB

12
MAX ANY MOUNTING POSITION

THE 1SB6GT IS A LOW DRAIN FILAMENT TYPE SINGLE DIODE-PENTODE TUBE DE-

SIGNED FOR USE IN BATTERY OPERATED EQUIPMENT.

ENDED CONSTRUCTION AND INCORPORATES A PENTODE CAPABLE OF RELATIVELY

HIGH VOLTAGE GAIN.

RATINGS

INTERPRETED ACCORDING TO RMA STARDARD M8-210

MAX iMUM PENTODE PLATE VOLTAGE
MAX IMUM SCREEN GRID VOLTAGE

DIRECT INTERELECTRODE CAPACITANCES

CONTROL GRID TO PENTODE PLATE
INPUT (CONTROL GRID — FIL, G2, G3)
ouTPUT (PENTODE PLATE — FIL, G2, G3)
PENTODE PLATE TO DIODE PLATE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

PENTODE PLATE VOLTAGE u5 67.5
SCREEN GRID VOLTAGE 45 67.5
CONTROL GRID VOLTAGE 0 0
PLATE CURRENT 0.6 1.4
SCREEN GRID CURRENT 0.16 0.4
TRANSCOND UCTANCE 500 650
PLATE RESISTANCE 0.9 0.6

AS VOLTAGE AMPLIFIER

PLATE SUPPLY VOLTAGE 45 67.5
SCREEN GRID SUPPLY VOLTAGE 45 67.5
CONTROL GRID VOLTAGEA 0 0
LOAD RESISTOR® *1.0 1.0
SERIES SCREEN GRID RESISTOR 5.0 5.0
SCREEN GRID BY-PASS CONDENSER 0.1 0.1
CONTROL GRID RESISTOR 5.0 5.0
VOLTAGE GAIN 65 90

A
REFERRED TO MEGATIVE FILAMENT TERMINAL

BOTTOM VIEW
INTERMED IATE SHELL
OCTAL 7 PIN BASE

IT FEATURES SINGLE

90 VOLTS
67.5 voLTS
0.25 upf

3.2 upf

3.0 ppf

0.5 ppf

90 VOLTS
67.5 vOoLTS

0 VOLTS
1.45 MA .
0.38 MA.

665 UMHOS
0.7 ME GOHMS
90 voLTS
90 VoL TS
0 VoL TS
1.0 ME GOHMS
5.0 ME GOHMS

0.1
5.0 - ME GOHMS
110 :
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iT4

.

 TUNG-SOL

PENTODE
MINIATURE TYPE

o

3 COATED FILAMENT
i
LT FILAMENT
I__
6 1.4 VOLTS 50 MA.
5L [MAX.
T-53 - oC
T Max ANY MOUNT ING PCSITION
GLASS BULB BOTTOM VIEW

MINIATURE BUTTON
7 PIN BASE

THE 1T4 IS A MINIATURE SUPER-CONTROL RF PENTODE. IT IS RECOMMENDED FOR

USE IN COMPACT, LIGHT-WEIGHT, PORTABLE RECE |VERS WHERE AVC IS REQUIRED.
THE 174 FEATURES ADEQUATE INTERNAL SHIELDING FOR MOST PURPOSES, BUT EX~
TERNAL SHIELDING IS RECOMMENDED WHERE MINIMUM GRIO-PLATE CAPACITANCE IS
TO BE OBTAINED.

DIRECT INTERELECTRODE CAPACITANCES

WiTH CLOSE-FITTING TUSE SHIELD CONNECTED TO NEGATIVE FILAMENT

GRID TO PLATE: (G4 TO P) MAX. 0.01 uuf
INPUT: G4 TO (F&G3+G3) 3.6 upf
OUTPUT: P TO (F&G3+G3) 7.5 Muf
RATINGS
INTERPRETED ACCORDING TO RMA STANDARD M8-210
FILAMENT VOLTAGE 1.4 VOLTS
MAX IMUM PLATE VOL TAGE 90 voLTS
MAX IMUM GR1ID #2 VOLTAGE 67.5 voLTS
MAX IMUM GRID #2 SUPPLY VOLTAGE 90 voLTS
MAX IMUM GRID #i VOLTAGE 0 VoL TS
MAX |MUM CATHODE CURRENT 5.5 MA .

TYPICAL OPERATING CONDITIONS AND CHARACTERISTILS

CLASS A} AMPLIFIER

FILAMENT VOLTAGE 1.4 1.4 1.4 1.4 VoL TS
FILAMENT CURRENT 50 50 50 50 MA .

PLATE VOLTAGE 45 67.95 S0 90 VOLTS
GRID #2 VOLTAGE 45 67.5 45 67.5 voLTS
GRID #1 VOLTAGEA 0 0 0 0 voLTS
PLATE RESISTANCE (APPROX.) 0.35 0.25 0.8 0.5 ME GOHM
TRANSCONDUCTANCE 700 875 750 900 UMHOS
PLATE CURRENT 1.7 3.4 1.8 3.5 MA .

GRID #2 CURRENT 0.7 1.5 0.65 1.4 MA.

GR:’;: !‘18%.’.:85 FoR -10 -16 -10 -16 VOLTS

AlEFiRRED TO NEGATIVE FILAMENT TERMINAL.

= INDICATES A CHANGE OR AODITION,

COPYRIGHT 1947 BY TUNG-SOL LAMP WORKS INC. ELECTRONIC TUBE DIVISION NEWARK, NEW JERSEY. U. 8. A,
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IT4

(RLS
PENTODE CONNECTION
Ef = 1.4 Volts DC
Eb = 90 Volts
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s TUNG-SOL
»_'.%;_J BEAM POWER AMPLIFIER
N
COATED FILAMENT
T-9 53"
ax, | 1.4 VOLTS 0.050 AMPERE
3y
ua—i oC

UUMU__L GLASS BULB
13

BOTTOM VIEW

INTERMEDIATE 7 PIN OCTAL BASE

THE TUNG-SOL 1THGT |S A LOW VOLTAGE, LOW CURRENT DRAIN BATTERY TYPE BEAM
POWER OUTPUT TUBE. IT (S DESIGNED FOR SERVICE WITH 90 VOLTS OF "B" BAT-
TERY AND A SINGLE DRY CELL "A" BATTERY.

RATINGS
MAX {MUM FILAMENT VOLTAGE
DRY BATTERY OPERATION — VOLTAGE MUST NEVER EXCEED 1.6 voLTS
AC — DC POWER LINE OPERATION — DESIGN CENTER 1.3 VOLTS
MAX IMUM PLATE VOLTAGE 110 VOLTS
MAX IMUM SCREEN VOLTAGE 110 vOLTS
MAX IMUM CATHODE CURRENT (ZERO S1GNAL) 7.3 MA .

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ax AMPLIFI(ER

O 0 6 6 o ¢

SELF-BIAS FIXED=-BLAS

FILAMENT VOLTAGE 1.4 oc 1.4 oc VOLTS
FILAMENT CURRENT 0.050 0.050 AMPERE
PLATE VOLTAGE 84 90 VOLTS
SCREEN VOLTAGE 8y 90 VoL TS
CONTROL GRID VOLTAGE* -6 -6 VOLTS
ZERO SIGNAL PLATE CURRENT 5.4 6.5 MA .
ZERO SIGNAL SCREEN CURRENT (NOMINAL) 0.6 0.8 MA .
MAX IMUM SIGNAL PLATE CURRENT 5.5 6.5 MA .
MAXIMUM S1GNAL SCREEN CURRENT (NOMINAL) 1.5 1.5 MA .

. PLATE RES!STANCE APPROX. .25 .25 ME GOHM

A TRANSCONDUCTANCE 1050 1150 *  HMHOS
LOAD RESISTANCE 14000 14000 OHMS
TOTAL HARMONIC D!STORTION 7.5 7.5 PER CENT
POWER OUTPUT 145 170 MILLIWATTS

PLATE

1071-2 A REFERRED TO NEGATIVE FILAMENT TERMINAL.

JuLy 28

1941
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s TUNG-SOL T
PENTODE
MINIATURE TYPE
2 COATED F ILAMENT
rmx.
B FILAMENT
15 1.4 VOLTS 50 MA.
7_5.5‘qu4 . oc
MAX. ANY MOUNTING POSITION
B
SLASS BuL BOTTOM VIEW
MINIATURE BUTTON
7 BASE
THE 1U4 IS A MINIATURE FILAMENTARY TYPE SHARP CUT-OFF PENTODE AMPL IF IER.
IT IS INTENDED FOR RF OR AF APPL ICATION WHERE CONSERVATION OF BATTERY
POWER IS IMPORTANT.
RATINGS
INTERPRETED ACCORDING TO RMA STANDARD M8-210
FILAMENT VOLTAGE . 1.4 vOoLTS
MAX IMUM PLATE VOLTAGE 110 vOoLTS
MAX IMUM SCREEN VOLTAGE 110 VoL TS
MAX IMUM POSITIVE DC GRID VOLTAGE 0 voLTS
MAX IMUM CATHODE CURRENT 6.0 MA .
DIRECT INTERELECTRODE CAPACITANCES
WITH EXTERNAL SHIELD CONNECTED TO NEGATIVE FILAMENT TERMINAL
GRID TO PLATE (MAX.) 0.01 upf
INPUT 3.6 upf
ouTPUT 7.5 wpf
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A) AMPLIFIER
FILAMENT VOLTAGE l.4 VoL TS
FILAMENT CURRENT 50 MA .
PLATE VOLTAGE 90 voLTS
SCREEN VOLTAGE 90 voLTs
GRID VOLTAGE 0 voLTs
PLATE CURRENT 1.6 MA
SCREEN CURRENT 0.5 MA .
PLATE RESISTANCE (APPROX.) 1.0 ME GOHMS
TRANSCONDUCTANCE 900 LMHOS
GRID VOLTAGE FOR I = 40 MA -4.0 voLTs
=& INDICATES A CHANGE OR ADDITION, J
__

tt
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TUNG-SOL

DIODE PENTODE AMPLIFIER
MINIATURE TYPE

24 COATED F ILAMENT
Thnx
s F ILAMENT
“l‘& 1.4 VOLTS  0.05 AMPERE
Fsi . nC
X ANY MOUNTING POSITION

E

O6LASS BULB BOTTOM VIEW
MINIATURE BUTTON
7 PIN BASE

THE 1U5 IS A MINIATURE TYPE SHARP CUT-OFF DIODE PENTODE. IT IS INTENDED
FOR USE AS A COMBINED DETECTOR AND AUDIO AMPLIFIER OR AS A COMBINED IF

AMPL IFIER AND DETECTOR (N PORTABLE RECE |VERS.

RATINGS
IRTERPRETED ACCORDING TO RMA STANDARD MB-210
FILAMENT VOLTAGE 1.4
FILAMENT CURRENT 0.05
MAX IMUM PLATE VOLTAGE 90
MAX IMUM SCREEN VOLTAGE 90
MINIMUM GRID VOLTAGE 0
MAX IMUM—S I GNAL MAXIMUM TOTAL CATHODE CURRENT 3
MINIMUM D IODE CURRENT WITH 40 VOLTS DC APPLIED 0.5

TYPICAL OPERATING CONDITIONS ANO CHARACTERISTICS

PENTODE UNIT - CLASS A AMPLIFIER
PLATE VOL TAGE '

o
<
o
\0
O

SCREEN VOLTAGE 67.5 90
GRID VOLTAGE (REFERRED TO F-) 0] 0
PLATE CURRENT 1.6 2.7
SCREEN CURRENT 0.4 0.5
PLATE RESISTANCE (APPROX.) 0.6 0.5
TRANSCONDUC TANCE 625 720

CONTINUED ON FOLLOWING PAGE

~& (NDICATES A CHANGE OR ADDITION

VOLTS
AMP .
VOLTS
VoL TS
VOLTS
MA .
MA .

VOLTS
voLTS
VoL TS
MA .
MA .

ME GOHM
UMHOS
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TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

PENTODE UNIT ~ RESISTANCE COUPLED AMPLIFIER

PLATE SUPPLY VOLTAGE 45 67.5 90 VOLTS
SCREEN SUPPLY VOLTAGE 45 67.5 90 VOLTS
GRID VOLTAGE 0 0 0 VOLTS
LOAD RESISTANCE 1 1 1 ME GOHM
GRID RESISTOR 10 10 10 ME GOHMS
SERIES SCREEN RESISTANCE 3 3 3 ME GONMS
SCREEN BY-PASS CONDENSER 0.1 0.1 0.1 uf
VOLTAGE GAIN (ApPROX.)A 30 40 50

A

OBTAINED WHEN THE GRID OF THE PENTODE UNIT IS FED FROM A SOURCE NAVING AN IMPEDANCE OF 1.0
MEGOHM.

DIODE UNIT

THE DIODE UNIT IS LOCATED AT THE NEGATIVE END OF THE FILAMENT AND IS IN-
DEPENDENT OF THE PENTODE UNIT EXCEPT FOR THE COMMON FILAMENT,

SINILIAR TIPE REPERRICE: [Ratings and characteristics {(dentical to 185,
sosewhat siailiar to 14D5,

105
DIODE UNIT
Ef = 1.4 Volts
-wf v
M_ég RS Signal Input = 30 Vol ts
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PENTODE UNIT
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PENTODE UNIT P
Ef = 1.4 Volts DC r
E, = 67.5 Volts P2
2.5 Eey = 0 Volts P00§
I - xz
[- 3
—————— le2 A 2
] =
Eg —_—— ” .
Y 2.0 7 400__
= ¥ 2
= 2
= . w
z A A =
— -
G- P g AR
~— Yy (=
4 3
pre A S
] w 2
[*] -<
21.0 . . 200 =
S 4 4
2 A
= / -
_:_J 0.5 » 100
pr] 14
a.
= —++
b1 T -p
— 20 0 ) 50 0
SCREEN YOLTS
1US
PENTODE UNIT
TRIODE CONNECTION
Ef = 1.4 Vol ts OC
Ip
7.5 —_—————— e
(<]
W
=3
(e
S
= 1Y
= o/
x5.0 <o,
E, A ’IL/
— Q
= ,1/ //
3 Ve A A
&2.5 - - - N
2 e . d
£ v A 1
— / ,4 e L~ o
gg A | A e P | N
E A Ec =~ +4 o < o P -
o2 = T 2 [ - |
0 25 50 75. 100 5
PLATE YOLTS

COPYRIGHT 1947 BY TUNG-SOL LAMP WORKS INC.

ELECTRONIC TUBE DIVISION

NEWARK. NEW JERSEY U .S A

PLATE
1175

FEB. 3,
1987



PRINTED IN L. 5. A.

PLATE
685-2

JAR. 29
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TUNG-SOL

HALF WAVE
HIGH VACUUM RECTIFIER

UN|POTENTIAL CATHODE

HEATER
6.3 VOLTS 0.3 AMPERE
AC OR DC

GLASS BULB

SMALL 4 PIN BASE

BOTTOM V

IEW

THE TUNG-SOL 1V IS DESIGNED FOR SERVICE IN EITHER STORAGE BATTERY, AC OR

AC — DC OPERATED RECE IVERS.

RATINGS
MAX IMUM DC HEATER TO CATHODE POTENTIAL 500
MAX IMUM PEAK INVERSE VOLTAGE 1000
MAX IMUM STEADY—STATE PEAK PLATE CURRENT 270

OPERATING CONDITIONS AND CHARACTERISTICS

HALF WAVE RECTIFIER

CONDENSER INPUT TO FILTER

AC PLATE VOLTAGE (RMS) 117 150
DC OUTPUT CURRENT¥AX- up u5
TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCE "'"-4 0 30
TUBE VOLTAGE DROP 20

AT G0 MA. PLATE CURRENT

A

Z0RNAR:
45
75

VOLTS
VOLTS
MA .

VOoLTS
MA .
OHMS

VOLTS

WHER FILTER CONOENSERS LARGER THAR 40 MFOS ARE USED, IT MAY BE IECESS‘AN' TO ADD ADDITIONAL

PLATE SUPPLY IMPEDANCE.

CONTIRUED NEXT PAGE

By
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TENTATIVE DATA

r

_

TUNG-SOL
HALF WAVE RECTIFIER

1Z2

MINIATURE TYPE
PHYSICAL SPECIFICATIONS

EMITTER FILAMENT

PIN CONNECTIONS

BASE MINIATURE BUTTON 7-pIN| PIN 1 FILAMENT PIN 7 F1LAMENT
CAP  SKIRTED MINIATURE PIN 2 FILAMENT PIN B yowe
8ULB T-5¢ PIN 3 FILAMENT TQp CAP PLATE
MAX. DIAMETER 3/4" PIN U4 FILAMENT
MAX. SEATED HEIGWT 2 7/46" piN 5 FILAMENT MOUNTING POS.  ANY
MAX. OVERALL LENGTH 2 14/46" piN 6 FILAMENT

RATINGS

INTERPRETED ACCORDING TO RMA STAWDARD M8-210

FILAMENT VOLTAGE 1.5 VOLTS
FILAMENT CURRENT 0.300 AMP .
MAX IMUM PEAK (NVERSE VOLTAGE 20 000 VOLTS
MAX IMUM PLATE VOLTAGE (RMS) 7 800 VOLTS
TUBE VOLTAGE DROP AT 4.0 MA. PLATE CURRENT 50 VOLTS
| MAXIMUM AC PEAK PIATE CURRENT 10,0 MA,
MAX IMUM DC OUTPUT CURRENT 2.0 MA.

COPYRIGHT 1946 BY TUNG-SOL LAMP WORKS INC.

ELECTRONIC TUBE DIVISION NEWARK, NEW JERSEY, U .S A,
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2A3

COPYRIGHT 1948 B8Y TUNG-SOL LAMP WORKS INC.

~ TUNG-SOL 3
TRIODE POWER AMPLIFIER
COATED F ILAMENT
2.5 VOLTS 2.5 AMPERE
AC OR DC
GLASS BULB
BOTTOM VIEW
MOUNT ING POSITION MED J UM
4-PIN BASE
THIS TUBE SHOULD BE MOUNTED VER-
TICALLY. HOWEVER MORIZONTAL
OPERATION S PERMISSIBLE IF PINS
1 AND % ARE IN A HORIZONTAL
PLANE,
THE 2A3 IS A FILAMENT TYPE TRIODE POWER AMPLIFIER. IT IS DESIGNED
FOR SERVICE IN THE OUTPUT STAGE OF AUD}O AMPLIFIERS WHERE HIGH OUTPUT
AND LOW HARMONIC DISTORTION IS DESIRED.
RATINGS
INTERPRETED ACCORDING TO RMA STANDARD W8-210
MAX IMUM PLATE VOLTAGE 300 VOLTS
MAX IMUM PLATE DISSIPATION 15 WATTS
DIRECT INTERELECTRODE CAPACITANCES (approX.)
GRID TO PLATE 16.5 ppf
INPUT 7.5 puf
OUTPUT 5.5 upf
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPL IF IER
SINGLE TUBE
PLATE VOLTAGE 250 VOLTS
GRID VOLTAGE  (MEASURED FROM MID-POINT OF AC OPERATED FILAMENT? -45 voLTS
MAX IMUM GRID CIRCUIT RESISTANCE
FIXED BIAS 0.05 ME GOHM
SELF BIAS 0.5 ME GOHM
PLATE CURRENT 60 MA.
PLATE RESISTANCE 800 OHMS
TRANSCONDUCTANCE 5 250 UMHOS
AMPL IFICATION FACTOR 4.2
LOAD RESISTANCE 2 500 OHMS
POWER OUTPUT 3.5 WATTS
SECOND HARMONIC DISTORTION 5.0 PER CENT
CONTINUED ON NEXT PAGE
q )
ELECTRONIC TUBE DIVISION NEWARK, NEW JERSEY, U.S. A,
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_

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

CLASS AB) AMPLIFIER — PUSH-PULL

VALUES ARE FOR TWO TUBES

PLATE VOLTAGE
GRID VOLTAGE A
CATHODE BIAS RESISTOR
ZERO-SIGNAL PLATE CURRENT
LOAD RESISTANCE

(PER TuUBE)

EFFECTIVE LOAD RES{STANCE
(PLATE To PLATE)
TOTAL HARMONIC DISTORT|ON

POWER OUTPUT

A

GRID YOLTARE MEASURED FROM MID-POIRT OF AC OPERATED FILAMENT.
TRE TOTAL EFFECTIVE GRID CIRCUIT RESISTANCE SHOULD BE KEPT
AT A MINIMUM. UNDER FIXED BIAS CONDITIONS IT SHOULD NEVER
EXCEED 50,000 ONMS WHMILE WITH SELF BIAS IT SHOULD NEVER EX-

CEED 0.5 MEGOWM.

F IXED SELF
BI1AS BIAS
300 300
62 -
- 780
80 80
750 1 250
3 000 5 000
2.5 5.0
15 10

VOLTS
VOoLTS
OHMS
MA .

OHMS
OHMS

PER CENT
WATTS
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2A3
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. PRiNTED N u. . 4. ‘ : l . | § )

(.-
N 4
%
MAX )
ARGON FILLED THYRATRON
STH2 |33 | COATED FILAMENT
MAX. ’
at 2.5 VOLTS 2.5 AMPERE
MAX, DC
N
SMALL
UUHUU 7-PIN OCTAL BASE
: GLASS BULB
| 1165 ]
MAX
THEs 2A4G IS A HOT CATHODE, ARGON FILLED, SINGLE GRID, THYRATRON TUBE
PARTICULARLY USEFUL IN APPLICATIONS WHERE CONSTANCY OF CHARACTER-
ISTICS IS NECESSARY EVEN WITH LARGE VARIATICNS IN AMBIENT TEMPERA-
TURE .
RATINGS
MAXIMUM ANODE VOLTAGE: (INSTANTANEOUS)
FORWARD 200 VOLTS
INVERSE 200 VOLTS
MAX IMUM VOLTAGE BETWEEN ANY TWO ELECTRODES 250 VOLTS
MAX IMUM ANODE CURRENT: :
PEAK 1.25 - AMPERES
AVERAGE 0.10 AMPE RE
MAX IMUM .AVERAGING TIME u5 SECONDS
TUBE VOLTAGE DROP 15 VOLTS
COLD STARTING TIME 2.0 SECONDS

—

o

L -COPYRIGHT 1948 24 TUNO-QOL\LANP WORKS INC. - ELECTﬁONI’C TUBE DIVISION ’ NEWARK, NEW JERSEY. U. 8. A.
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PLATE
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DEC. 15
1943

% TUNG-SOL Ny

PENTODE POWER AMPLIFIER
COATED UNIPOTENTIAL CATHODE

HEATERS

6F6, 6F6GT/G, 42 - 6.3 V., 0.7 AMPERE
2A5 - 2.5 V., 1.7% AMPERES

TYPES 6F6, 6F6EGT/G, 2AH AND 42 ARE PENTODE AMPLIFIERS DESIGNED FOR APPLI-
CATION IN POWER OUTPUT STAGES OF RECEIVERS. WITH THE EXCEPTION OF HEATER
RATINGS, THEIR ELECTRICAL CHARACTERISTICS ARE IDENT{CAL.

MAX IMUM RATINGS

PENTOOE TRIODE
CONNECTION CONNECTION

MAX IMUM PLATE VOLTAGE 375 350 VOLTS
MAX IMUM SCREEN VOLTAGE 285 - VOLTS
MAX IMUM PLATE DISSIPATION 11 - WATTS

MAX IMUM SCREEN DISSIPATION 3.75 - WATTS
MAX IMUM TOTAL PLATE AND SCREEN DISSIPATION - 10 WATTS

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS A, AMPLIFIER — SINGLE TUBE ¢
PENTODE TRI10DE

CONNECTION CONNECTION
PLATE VOLTAGE 250 28H 250 VOLTS
SCREEN VOLTAGE 250 285 - VOLTS
CONTROL GRID VOLTAGE 4 -16.5 -20 -20 VOLTS
PEAK AF SIGNAL VOLTAGE 16.5 20 20 VoL TS
ZERO—SIGNAL PLATE CURRENT 34 38 31 MA .
ZERO—S IGNAL SCREEN CURRENT 6.5 7 - MA .
MAX IMUM—S IGNAL PLATE CURRENT 36 40 34 MA .
MAX IMUM—S | GNAL SCREEN CURRENT 10.5 13 - MA .
PLATE RESISTANCE (APPROX.) 80000 78000 2600 OHMS
TRANSCONDUCTANCE 2500 2550 2600 UMHOS
AMPL IFICATION FACTOR - - 6.8
LOAD RESISTANCE 7000 7000 4000 OHMS
TOTAL HARMONIC DISTORTION 8 9 6.5 PER CENT
POWER OUTPUT 3.2 4.8 0.85 WATTS

PUSH-PULL AMPLIFIER - TWO TUBES #

CLASS Ay AMPLIFIER C  CLASS AB, AMPLIFIER

PENTOOE PENTODE TRIODE

CONNECTION | CONNECTION CONNECTION
PLATE VOLTAGE 315 375 350 vOLTS
SCREEN VOLTAGE 285 250 - voLTS
CONTROL GRID VOLTAGE 24 4 -26 -38 VOLTS
PEAK AF SIGNAL VOLTAGE (GRID TO GRID) 48 82 123 VOLTS
ZERO-SIGNAL PLATE CURRENT 62 3y ug MA .
ZFRO—S (GNAL SCREEN CHRRENT 12 5 - MA .
MAX IMUM—S |GNAL PLATE CURRENT 80 82 92 MA .
MAX IMUM=S | GNAL SCREEN CURRENT 19.5 19.5 - MA .
EFFECTIVE LOAD RESISTANCE (PLATE To pLATE) 10000 10000 6000 OHMS
TOTAL HARMONIC DISTORTION ) 3.5 2 PER CENT
POWER OUTPUT 11 18.5 13 WATTS

{ CONTINUED NEXT PAGE )
— J
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2A5( P s
- TUNG-SOL .

TYPICAL OPERATING CONDITIONS FOR CATHODE BIAS

CLASS A, AMPLIFIER © CLASS AB, AMPLIFIER ?
SINGLE TUBE AMPLIFIER  puSH_PULL AMPLI. PUSH—PULL AMPLI.
Pentode {cnn., Triode Conn, Pentode Conn, F Pentode Com\.i Triode Conn. ¥

Plate 250 285 250 315 375 . 350 Volts
Screen 280 285 - 285 250 - Volts
athode Kesistor 410 - 850 220 3408 730 § Ohms
Peak A-F Grid Voltage 18.5 20 20 - - - Volts
Peak A-F Grid-to-

Grid Voltage - - - 58 94 132 Volts
Zero-Sig. Plate Cur. 34 8 31 62 sS4 50 Ma.
Max.-Sig. Plate Cur. 35 38 32 73 77 80 Ma.
Zero-51g. Screen Cur. €.0 7 - 12 8 - Ma.
Max.-S1g. Screen Cur. 9.7 12 - 18 18 - Ma.
Load Resistance 7000 7000 4000 - - - Ohms
Effective Load Resis.

(plate to plate) - - - 10000 10000 10000 Otms
Total Harmonic Dist. 8.5 9 8.5 3 5 3 %
Max.-S1g. Power Outnut 3.1 4.5 0.8 10.5 19 9 wWatts

4 THE DC RESISTANCE IN THE GRID CIRCUIT, UNDER RATED MAXIMUM CONDITIONS, SHOULD WOT
EXCEED 0.5 MEGOHM FOR SELF-B)AS OPERATION AND O.1 MEGOWM FOR FiXED—BIAS OPERATION.

B YHE VALUE GIVEN FOR THE CATHOOE RESISTOR 1S ODETERMINED FOR A. GRID BIAS OF =21 VOLTS.
C  SUBSCRIPT 1 INDICATES THAT GRIO CURRENT DOES NOT FLOW OURING ANY PART OF INPUT CYCLE.
D SUBSCRIPT 2 INDICATES THAT GRID CURRENT FLOWS DURING SOME PART OF INPUT CYCLE.

£ THE VALUE GIVEW FOR THE CATHODE RESISTOR 1S DETERMINED FOR A GRID BIAS OF -36.% VOLTS.

F UNLESS OTHERWISE SPECIFIED, VALUES ARE FOR 2 TUBES.

i
=

1-9 ,-

3
3
Ill.—.w M:X

GLASS 3UL3 METAL SHELL GLASS BULB

6F6GT /6 6F6

PLATE
1388-1

DEC. 15
1943

MEDIUM 7 PIN OCTAL BASE 7 PIN OCTAL BASE MEDIUM 6 PIN BASE y

N\
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PLATE
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(7s.6866) 2A6

—

TUNG-SOL \
'3; 12
MAX 16
MAX
DUO-DIODE

HIGH-MU TRIODE AMPLIFIER

ST-I2 3§; COATED UNIPOTENTIAL CATHODE 3§%
MAX. . ST12 32

2A6 2.5 VOLTS 0.8 AMPERE
75 6.3 VOLTS 0.3 AMPERE

E 3
B i
>N

MAX

6B66 6.3 VOLTS 0.3 AMPERE
AC OR DC

Uouuu -

k165 ~ GLASS BULS 1165°
MaAX : MAX
246, 75 6B66
SMALL METAL ANY MOUNT ING POSITION SKIRTED MINIATURE
CAP L4 cap

BOTTOM VIEW BOTTOM VIEW
SMALL SMALL
6-PIN BASE 7-PIN OCTAL BASE

[y

THE 2A6, 6B6G AND 79 COMBINE TWO DIODES AND A HIGH-MU TRIODE IN A
SINGLE BULE, USING A COMMON CATHODE. THEY ARE DESIGNED FOR USE AS
DIODE DETECTORS, AVC RECTIFIERS AND RESISTANCE COUPLED AMPLIFIERS.

RATINGS

INTERPRETED ACCORDING TO RMA STANDARD M8-21C

MAX IMUM PLATE YOLTAGE 250 voLTS
MINIMUM D I0DE CURRENT PER PLATE -

WITH 40 VOLTS DC APPLIED 0.8 MA.
MAX IMUM CATHODE VGLTAGE 100 voLTS

CONTIRUED OW NEXT PAGE
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2A6 (75,6866)

- TUNG-SOL

CONT ISUED FROM PRECEDING PAGE.

= TRIODE UNMIT

_

DIRECT INTERELECTRODE CAPACITANCES (approx.)

GRID TO PLATE 1.7 puf
INPUT 1.7 ppf
ouTpuUT 3.8 upf

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS Ay AMPLIFIER
TRIODE UNIT !
PLATE VOLTAGE 250 VOLTS
GRFD VOLTAGE -2.0 VOLTS
PLATE CURRENT 0.9 MA .
PLATE RESISTANCE 91 000 OHMS
TRANSCONDUC TANCE 1 100 UMHOS
AMPL IF ICATION FACTOR 100
RES ISTANCE COUPLED AMPLIFIER

PLATE SUPPLY VOLTAGE 100 100 250 voLTs
PLATE LOAD RESISTOR 0.25 0.25 0.25 ME GOHM
CATHODE RESISTOR G.0 10 000 4 000 OHMS
GRID CIRCUIT RESISTOR 6.0 1.0 1.0 ME GOHMS
GRID COUPLING CONDENSER 0.01 0.05 0.05 kf
VOLTAGE GAIN 35 35 52

NEW JERSEY. D. 8. A
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PRINTED IN U. S. A.

PLATE
916-2

DEC.30
19%0

(6A7) 2 A?

TUNG-SOL

PENTAGRID CONVERTER

SMALL 7 PIN BASE

UNTPOTENTIAL CATHODE

HEATER
2A7 - 2.5 VOLTS 0.8 AMPERE
6A7 - 6.3 VOLTS 0.3 AMPERE
AC OR DC
BOTTOM VIEW
GLASS BULB

THE TUNG-SOL 2A7 AND 6A7 ARE PENTAGRID CONVERTERS DESIGNED FOR SERVICE
AS OSCILLATORS AND MIXERS IN AC OPERATED AND AC -DC OPERATED RECEIVERS.
WITH THE EXCEPTION OF HEATER RATINGS, THEY HAVE IDENTICAL RATINGS AND

ELECTRICAL CHARACTERISTICS.

MAX IMUM
MAX IMUM
MAX | MUM
MINIMUM
MAX IMUM
MAX IMUM
MAX | MUM
MAX IMUM
MAX IMUM
MAX IMUM

RATINGS

PLATE (P) VOLTAGE

SCREEN (Gs) SUPPLY VOLTAGE

SCREEN VOL TAGE

EXTERNAL CONTROL GRID (G) BIAS VOLTAGE
OSCILLATOR ANODE (GA) SUPPLY VOLTAGE
OSCILLATOR ANODE VOLTAGE

TOTAL CATHODE CURRENT

PLATE DISSIPATION

SCREEN DISSIPATION

OSCILLATOR ANODE DI1SSIPATION

FOR "INTERPRETATIOR OF RATINGS®™ REFER

CONTINUED REXT PAGE

300 VOLTS
200 VOLTS
100 VoL TS
0 VoL TS
300 VOLTS
200 VOLTS
14 MA.
1.0 WATT
0.3 WATT
0.75 WATT

TO FRONT OF BOOK.

~N

J
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2 A 7 (6A7)
—~ TUNG-SOL .

DIRECT INTERELECTRODE CAPACITANCES

CONTROL GRID (G) TOo MIXER PLATE (p)S 0.3 uuf
CONTROL GRID (G) TO OSCILLATOR ANODE (Ga)$ 0.15 ppf
CONTROL GRID (G) TO OSCILLATOR GRID (Go)S 0.15 upf
OSCILLATOR GRID (Go) TO OSCILLATOR ANODE (Ga) 1.0 ppf
RF INPUT: CONTROL GRID (G) TO ALL OTHER ELECTRODES 8.5 ppf
OSCILLATOR INPUT: OSCILLATOR GRID (Go) TO ALL OTHER puf

ELECTRODES 7.0 upf
OSCILLATOR OUTPUT: OSCILLATOR ANODE (GA) TO ALL OTHER

ELECTRODES 5.5 uuf
MIXER OUTPUT: MIXER PLATE (P) TO ALL OTHER ELECTRODES 9.0 puf

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CONVERTER SERVICE

PLATE (P) VOLTAGE 100 250 VOLTS

SCREEN (Gs) VOLTAGE 50 - 100 VOLTS

CONTROL GRID {G) VOLTAGE MIN- -1.5 -3 VOLTS

OSCILLATOR ANODE (Ga) SUPPLY VOLTAGE* ~ 250 VOLTS

OSCILLATOR ANODE VOL TAGE 100 - VoL TS

OSCILLATOR GRID (Go) RESISTOR 50 000 50000 OHMS

PLATE CURRENT 1.1 3.5 MA.

SCREEN CURRENT 1.3 2.7 MA .

OSCILLATOR ANODE CURRENT 2.0 4.0 MA .

OSCILLATOR GRID CURRENT 0.26 0.4 MA.

TOTAL CATHODE CURRENT 4.6 10.6 MA .

PLATE RES|STANCE APPROX. 0.6 0.36 ME GOHM

CONVERSION TRANSCONDUC TANCE 360 - KMHOS
FOR CONTROL GRID (G) VOLTAGE = =1.5 V.

CONVERSION TRANSCONDUCTANCE 180 550 UMHOS
FOR CONTROL GRID (G) VOLTAGE = =3 V.

CONVERS ION TRANSCONDUCTANCE 50 325 UMHOS
FOR CONTROL GRID (G) VOLTAGE = =6 V.,

CONVERSION TRANSCONDUCTANCE - 100 MUMHOS
FOR CONTROL GRID (G) VOLTAGE = =10 V.

CONVERS I|ON TRANSCONDUCTANCE APPROX. 3 - UMHOS
FOR CONTROL GRID (G) VOLTAGE = =20 V.

CONVERSION TRANSCONDUCTANCE APPROX- - 6 HMHOS

FOR CONTROL GRID (G) VOLTAGE = =35 V.

PLATE
917-2

A APPLIED THROUGH A 20 000 OMM DROPPING RESISTOR

s WITH EXTERNAL SHIELD CONWECTED TO CATNODE

y J
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PLATE
1395
MARCH 15
1944

_

2API

TUNG-SOL

HIGH VACUUM CATHODE-RAY TUBE
ELECTROSTATIC DEFLECTION AND FOCUSING

NO. 1 PHOSPHOR

GREEN FLUORESCENT SCREEN 6.3 VOLTS (4 10%) 0.6 AMPERE
MEDIUM PERSISTENCE AC OR DC
COATED UNIPOTENTIAL CATHODE
GLASS BULB
SMALL SHELL MAGNAL 11 PIN BASE
RATINGS*
MAX IMUM ANODE NO. 2 VOLTAGE (HIGH VOLTAGE
ELECTRODE) 1100 VOLTS
MAXIMUM ANODE NO. 1 VOLTAGE (FOCUSING ELEC—
TRODE ) 550 voLTS

GRID VOLTAGE (CONTROL ELECTRODE)
MAXIMUM PEAK VOLTAGE BETWEEN ANODE NO. 2

AND ANY DEFLECTOR 660
MAXIMUM DC HEATER CATHODE POTENTIAL? 125
MAX IMUM GRID CIRCUIT RESISTANCE 1.5
MAX IMUM IMPEDANCE OF ANY DEFLECTOR CIRCUIT

AT HEATER SUPPLY FREQUENCY 1.0

."AXIIUI RAT NGBS ARE ABSOLUTE "VALUES

DIRECT INTERELECTROPE CAPACITANCES (ApPROX.)
CONTROL ELECTRODE TO ALL OTHER ELECTRODES 8.0
CATHODE TO ALL OTHER ELECTRODES 5.5
D1 TO D2 0.6
D3 TO D4 1.1
D1 TO ALL OTHER ELECTRODES 8.5
D3 .TO ALL OTHER ELECTRODES 9.0
D1 TO ALL OTHER ELECTRODES EXCEPT D2 8.0
D2 TO ALL OTHER ELECTRODES EXCEPT D1 4.6
D3 TO ALL OTHER ELECTRODES EXCEPT D4 7.5
D4 TO ALL OTHER ELECTRODES EXCEPT D3 3.6

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

ANODE NO. 2 VOLTAGE® 500 1000
ANODE Nu. 1 VOLTAGE FOR FOCUS

AT 76% OF GRLD VOLTAGE CUT—

offF (ApPROX.)® 125 250
GRID VOLTAGE FOR CuT—OFF® -30¢ 60"
DEFLECTION SENSITIVITY:F

D1 AND D2 0.220 0.110

D3 AND D4 0.260 0.130
DEFLECTION FACTOR:F

D1 AND DE 115 230

D3 AND D4 98 196

CONTINUED NEXT PAGE

HEATER

NEVER POSITIVE

VOLTS
VOLTS
MEGOHMS

MEGOHM

VOLTS

VOLTS
VOLTS

MM/VOLT DC
MM/VOLT DC

VOLTS DC/ N
vOLTS DC/IN

COPYRIGHT 1944 BY TUNG-SOL LAMP WORKS INC.

ELECTRONIC TUBE DIVISION NEWARK, NEW JERSEY, U. S. A.




2API

—

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

SPOT POSITION AND TEST CONDITIONS

THE UNDEFLECTED FOCUSED SPOT FALLS WITHIN A 10 MM. SQUARE .CENTERED
ON THE TUBE FACE.

TEST CONDITIONS ARE:

>

ANODE NO. 2 VOLTAGE 1000 voLTs
ANODE NO. 1 VOLTAGE ADJUSTED FOR FOCUS
GRID VOLTAGE NEAR CUT—OFF
DEFLECTOR RESISTORS (CON-

NECTED TO ANODE NO. 2) 1 MEGOHM EACH

NOTE:. SHIELD TUBE FROM ALL STRAY FIELDS.

WHEN THE HEATER IS OPERATED AT A NEGATIVE POTENTIAL WITH RESPECT
TO THE CATHODE THEN THE CATHODE RETURN SHOULD BE MADE AT THE
CENTER TAP OF THE FILAMENT TRANSFORMER. .

USE OF LESS THAN 600 VOLTS RESULTS IN DECREASED BRILLIANCE.

CERTAIN TUBES MAY REQUIRE ADJUSTMENT OF +20% TO —46% WITH GRID
VOLTAGE BETWEEN ZERO AND CUT—OFF.

THE VISUAL EXTINCTION OF A FOCUSED SPOT.
THE GRID SUPPLY SHOULD BE VARIABLE TO t 60%.

VALUES SUBJECT TO VARIATION OF ¢ 20%.

DEFLECTOR LOCATIONS®

D1 AND D2 NEAREST TO SCREEN

03 AND D4 NEAREST TO BASE

D1 SAME SIDE OF TUBE AS PIN NO. 4
03 SAME SIDE AS PIN NO. 1

SCREEN
RADIUS

AT
/s N

o,

E (Y

BOTTOM VIEW

HEATER

CATHODE

DEFLECTOR NO. 1 (D1)
ANODE NO. 1

NO CONNECTION
DEFLECTOR NO. 4 (D4)
ANODE NO. 2
DEFLECTOR NO. 2 bz;
gEFLECTOR NO. 8 (D3

!
HEATER

~OO®PIOS 00 -
MR

-

COPYRIGNT 1944 BY TUNG-SOL LAMP WORKS INC.
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PRINTED M u. 0. A.

PLATE
1545
JAN. 15
1945

(eB7,6886) 2B7

.

12
.6
MAX

ST-12

1165 —
MAX

287, 687

SMALL METAL

CAP

|

TUNG-SOL
12
16
MAX
DUO-DIODE PENTODE AMPLIFIER
323
u?ugc COATED UNIPOTENTIAL CATHODE ST-i2

BOTTOM VIEW

SMALL
7-PIN BASE

4512' 2B7 - 2.5 VOLTS 0.8 AMPERE
MAX  §B7 - 6.3 VOLTS 0.3 AMPERE
6B8G - 6.3 VOLTS 0.3 AMPERE

AC OR DC Ugupn

MAX

| 1165
MAX

GLASS 8uLB 6886

SKIRTED MINIATURE

CAP
ANY MOUNTING POSITION

BOTTON VIEW

SMALL SHELL
8—PIN OCTAL BASE

THE 2B7, 6B7, AND 6B8G CONSIST OF TWO DIODES AND A PENTODE UTILIZING

A COMMON CATHODE.

TECTORS, AVC RECTIFIERS AND PENTODE AMPLIFIERS,

RATINGS
INTERPRETED ACCORDING TO RMA STANDARD M8-210
MAX IMUM PLATE VOLTAGE 300
MAX IMUM SCREEN SUPPLY VOLTAGE 300
MAX IMUM SCREEN VOLTAGE 125
MINIMUM EXTERNAL GRID BIAS VOLTAGE 0
MINIMUM D 1ODE CURRENT PER PLATE WITH 40
VOLTS DC 0.8
MAX IMUM PLATE DISSIPATION 2.2%
MAX INUM SCREEN DISSIPATION 0.3

CONTINUED ON NEXT PAGE

THEY ARE DESIGNED FOR SERVICE AS COMBINED DE-

VOLTS
VOLTS
VOLTS
VOLTS

MA .
WATTS
WATTS

~
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2B7 (687,6880)

s TUNG-SOL

CONT INUED FROM PRECEDING PAGE

DIRECT INTERELECTRODE CAPACITANCES

WITH EXTERNAL SHIELD COWNECTED TO CATHODE

PENTODE UNIT

287, 687 6B8G
INPUT: G4 To (F+k+G2+G3) 3.5 3.6
OUTPUT: P To (Ftk+c24G3) 9.5 9.5

CONTROL GRID TO PLATE

CLASS Ay AMPL IFIER

PENTODE UNIT

0.007 (max.) 0.01 (max.)

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

PLATE VOLTAGE 100 180 250 250
SCREEN VOLTAGE 100 75 100 125
CONTROL GRID VOLTAGE -3.0 -3.0 -3.0 -3.0
PLATE CURRENT 5.8 3.4 6.0 9.0
SCREEN CURRENT 1.7 0.9 1.5 2.3
PLATE RESISTANCE (APPROX.) 0.3 1.0 0.8 0.6
TRANSCONDUCTANCE 950 840 1 000 1 125
GRID BIAS (FOR CATHODE CURRENT

CUT-OFF, APPROX.) -17 -13 -17 -21

[}

uuf

el
uuf

VoL TS
VoL TS
VOLTS
MA .
MA .

ME GOHM
MUMHOS

VOLTS

COPYRIGHT 1948 BY TUNG-SOL LAMP WORKS INC. ELECTRONIC TUBE DIVISION NEWARK. NEW JERSEY. U. 8. A.
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PLATE
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2C4

s TUNG-SOL
THYRATRON
MINIATURE TYPE
COATED UNIPOTENTIAL CATHODE
HEATER
2.5 VOLTS_ 0.650 AMPERE
AC OR DC
. ANY MOUNTING POSITION
i) 1
GLASS BULB BOTTOM VIEW
MINIATURE BUTTON
7 PIN BASE
THE 2C4 IS A THYRATRON DESIGNED FOR USE IN COMPACT, LIGHT-WEIGHT, PORTA-
BLE EQUIPMENT. IT IS RECOMMENDED THAT NO MATERIAL BE PERMITTED TO 0B-
STRUCT THE HOLE IN THE BASE SOCKET AS THIS TYPE MAY BE MANUFACTURED WITH
THE EXHAUST-TUBE TIP AT THE BASE END.
RATINGS
INTERPRETED ACCORD'ING TO RMA STANDARD M8-210
HEATER VOLTAGE 2.5 voLTS
HEATER CURRENT 0.650 AMP .
HEATING TIME (MINIMUM) 30 SECONDS
MAX IMUM VOLTAGE BETWEEN ELEMENTS 450 VOLTS
AVERAGE ANODE CURRENTA 5.0 MA.
PEAK ANODE CURRENT 2 - MA.
TUBE VOLTAGE DROP AT 5.0 MA. (APPROX.) 16 voLTS
AAV!IAG(D OVER PERIOO OF BOT MORE TNAB 30 SECOMDS.
L ~ INDICATES A CNARGE OR ADDITION.

tt

COPYRIGNT 1946 BY TUNG-SOL LAMP WORKS INC. ELECTRONIC TUBE DIVISION
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PLATE
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PLATE
891~2

nov. 8
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. o ‘ ‘ ‘ ‘ ‘ ‘

2ES
— - TUNG-SOL —

CATHODE RAY TUNING INDICATOR

UNTPOTENTIAL CATHOOE

HEATER
2.5 VOLTS 0.8 AMPERE
AC OR DC

BOTTOM VIEW

GLASS BULB

MALL 6 PIN BASE

THE TUNG-SOL 2EH CONSISTS OF A CIRCULAR FLUORESCENT TARGET WITH AN INDI-
CATING SHADOW ANGLE CONTROLLED BY AN !NTERNALLY CONNECTED SHARP CUT-OFF
AMPLIFIER. WHEN THE 2E5 IS USED AS A TUNING INDICATOR AVC VOLTAGE IS
APPLIED TO THE TRIODE GRID. WITH THE EXCEPTION OF HEATER RATINGS, ITS
RATINGS AND ELECTRICAL CHARACTERISTICS ARE IDENTICAL TO THOSE OF THE 6E5.

RATINGS '
MAX IMUM PLATE SUPPLY VOLTAGE 250 VOLTS
MAX IMUM TARGET VOLTAGE 250 vOLTS
MINIMUM TARGET VOLTAGE 100 VOLTS

OPERAT NG CONDITIONS AND CHARACTERISTICS

PLATE AND TARGET SUPPLY VOLTAGE 100 200 250 voLTs
TRIODE GRID VOLTAGE (0C SHADOW ANGLE)APPROX-  _3 3 _§ 5 —8.0 vOLTS
TRIODE GRID VOLTAGE (90° sHADOW ANGLE)MR“' 0 0 0 voLTs
SERIES TRIODE PLATE RESISTOR 0.5 1 1 MEGOHM
TRIODE PLATE CURRENT (TRIODE GRID V.=0) 0.19 0.19 0.24 MA.
TARGET CURRENT (TRIODE GRID V.=0) 1 3 4 MA.

4 SUBJECT TO WIDE VARIATIONS

FOR “INTERPRETATION OF RATINGS® REFER TO FRONT OF BOOK.

L | J
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2G5

. TUNG-SOL ~
15
wax ]| CATHODE RAY TUNING INDICATOR
UNTPOTENTIAL CATHODE
ST-12
Efi. . HEATER
4%
u; 2.5 VOLTS 0.8 AMPERE
AC OR DC
BOTTOM VIEW
1165 GLASS BULB
MAX.

SMALL 6 PIN BASE

THE TUNG-SOL 2G5 CONSISTS OF A CIRCULAR FLUORESCENT TARGET WITH AN INDI-
CATING SHADOW ANGLE CONTROLLED BY AN INTERNALLY CONNECTED REMOTE CUT-OFF
AMPLIFIER. WHEN THE 2G5 IS USED AS A TUNING INDICATOR, AVC VOLTAGE IS
APPLIED TO THE TRIODE GRID. WITH THE EXCEPTION OF HEATER RATINGS, ITS
RATINGS AND ELECTRICAL CHARACTERISTICS ARE IDENTICAL TO THOSE OF THE

6U5/6G5.
RATINGS
MAX IMUM PLATE SUPPLY VOLTAGE 250 VOLTS
MAXIMUM TARGET VOLTAGE 250 VOLTS
MINIMUM TARGET VOLTAGE 100 VOLTS
OPERATING CONDITIONS AND CHARACTERISTICS

PLATE AND TARGET SUPPLY VOLTAGE 100 200 260 voOLTS
TRIODE GRID VOLTAGE (0° SHADOW ANGLE )APPROX. -8 -18.5 ~22  VvOLTS
TRIODE GRID VOLTAGE (90 SHADOW ANGLE )APPROX. 0 0 0 voLT
SERIES TRIODE PLATE RESISTOR : 0.5 1 1 MEGOHM
TRIODE PLATE CURRENT (TRIODE GRID V.=0) 0.19 0.19 0.24  MA.
TARGET CURRENT (TRIODE GRID V.=0)* 1 3 4  MA.

A SUBUECT TO WIDE VARIATIONS

PLATE
FOR "INTERPRETATION OF RATINGS®™ REFER TO FRONT OF BOOK. 892-1

L »
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¢ 2E22
s - TUNG-SOL - ~

PENTODE POWER AMPLIFIER OSCILLATOR

COATED FILAMENT

6.3 VOLTSA 1.5 AMPS.

e AC OR DC
]
MAX. BOTTOM VIEW
i MED IUM 5 PIN
MICANOL BASE
GLASS BULB

MOUNTING POSITION
HOR|ZONTAL OPERATION PERMITTED IF

PINS 2 AND % ARE IN A VERTICAL
PLANE.

MED IUM METAL CAP

TYPE 2E22 IS DESIGNED PRIMARILY FOR CLASS C AMPLIFIER OR OSCILLATOR
SERVICE IN PORTABLE EQUIPMENT.

RATINGS ’

INTERPRETED ACCORDING TO RMA STANDARD M8-210

MAX IMUM PLATE VOLTAGE 750 VOLTS
MAX IMUM SCREEN GRID VOLTAGE 250 VOLTS
MAX IMUM CONTROL GRID VOLTAGE -200 VOLTS
MAX IMUM PLATE DISSIPATION 30 WATTS
MAX IMUM SCREEN DISSIPATION 10 : WATTS
MAX IMUM PLATE CURRENT 110 MA.

MAX IMUM CONTROL GRID CURRENT 9.0 MA .

DIRECT INTERELECTRODE CAPACITANCES

. B . . ‘ ‘ ‘ ‘

GRID TO PLATE (WITH SHIELD) 0.20 MAX, uuf
INPUT 13 puf
ouTPUT 8.0 nuf
A THE FILAMENT VOLTAGE SHOULO BE HELD AS CLOSE TO 6.3 VOLTS AS POSSIBLE. INTER-
PLATE MITTENT OPERATION TO AS HIGH AS 7.0 OR AS LOW AS 5.5 VOLTS 1S PERMISSIBLE.
1562 '
FEB, 28
1945

CONT INUED NEXT PAGE

L A J
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- 2E22

PLATE VOLTAGE

SCREEN VOLTAGE

SCREEN RESISTOR®

SUPPRESSOR VOLTAGE

PLATE CURRENT

SCREEN CURRENT

CONTROL GRID CURRENT (APPROX.)
CONTROL GRID RESISTOR®

PEAK R-F GRID VOLTAGE (APPROX.)
GRID DRIVING POWER (APPROX.)
POWER OUTPUT (APPROX.)

PLATE VOL TAGE

SCREEN VOLTAGE

SCREEN RESISTOR

SUPPRESSOR VOLTAGE

PEAK A-F INPUT

PEAK R—F GRID VOLTAGE

PLATE CURRENT

, SCREEN CURRENT (APPROX.)
CONTROL GRID CURRENT (APPROX.)
CONTROL GRID RESISTORC

GRID DRIVING POWER (APPROX.)
POWER OUTPUT (APPROX.)
MODULATION

VOLTAGE EXCEEDS 500 VOLTS.

L ‘

- TUNG-SOL

CONTINUED FROM PRECEDING PAGE

v

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS C, R-F AMPLIFIER OR OSCILLATOR

750 750 voLTS
250 250 VOLTS

15 000 15 000 30 000 30 000 - OHMS

0 22.5 VOLTS
100 100 MA.
16 16 MA .
6.0 6.0 MA.

10 000 10 000 10 000 10 000  OHMS

500 500
250 250
0 22.5
100 100
16 16
6.0 6.0
100 100
0.55 0.55
30 34

500
250

8 500
~65
65
100
50

29
6.5
10 000
0.6
10.5
95

100 100 VoL TS
0.55 0.55 WATT
48 53 WATTS

SUPPRESSOR MODULATED CLASS C AMPLIFIER

750 VOLTS
250 voLTS
17 000 OHMS
-0 VOLTS
90 VOLTS
100 VOLTS
55 MA.
29 MA.
6.5 MA .
10 000 OHMS
0.6 WATT
16.5 WATTS
95 PER CENT

8 SERIES SCREEN DROPPING RESISTOR SHOULO NOT BE USED IF UNDER KEY-UP CONDITIONS THE SCREEN

¢ THE TOTAL EFFECTIVE GRID CIRCUIT RESISTANCE SHMALL NOT EXCEED 25,000 OMMS.

COPYRIGHT 1943 BY TUNG-8OL LAMP WORKS (NC.

ELECTRONIC TUBE DIVISION
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2V3G
r TUNG-SOL . W

HALF WAVE, HIGH VACUUM RECTIFIER

e
"Ax.
F" TUNGSTEN FILAMENT
2.H VOLTS 5 AMPERES
AC
ST-12
34
7Y GLASS BULB
a8
MAX.
SMALL SHELL OCTAL 6 PIN BASE
UUHpU BOTTOM VIEW

165" MOUNTING POSITION ~ VERTICAL ONLY
wax"]

THE 2V3G IS INTENDED FOR USE AS THE RECTIFIER IN THE HIGH VOLTAGE
SUPPLY FOR CATHODE-RAY TUBES.

RATINGS™
MAX IMUM PEAK INVERSE VOLTAGE 16500 VOLTS
MAX IMUM PEAK PLATE CURRENT 12 MA .
MAX IMUM AVERAGE PLATE CURRENT 2 MA .

.IIYERPREYED ACCORDING TO RMA STANDARD MB-210

. T ‘. ‘ ‘ ‘ ‘ ’

PLATE
wl0
MARCH 15
1944

g J
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2X2 (879)
~ TUNG-SOL —

HALF WAVE, HIGH VACUUM RECTIFIER

9"
"6 COATED UNIPOTENTIAL CATHODE
I“MAx._’T
HEATER
2.5 VOLTSA 1.75 AMPERES
AC
ST‘IZ "
29
332
MAX.
GLASS BULB
17"
4%
1 MAX
U U SMALL 4 PIN BASE
BOTTOM VIEW
TN MOUNTING POSITION — ANY

THE 2X2 (879) IS INTENDED FOR USE AS THE RECTIFIER IN THE HIGH VOLTAGE
SUPPLY FOR CATHODE-RAY TUBES.

RATINGS*®
MAXIMUM AC PLATE VOLTAGE (RMS)® 4500 vOLTS
MAX IMUM PEAK INVERSE VOLTAGE 12500 VOLTS
MAX IMUM PEAK PLATE CURRENT 100 MA .
MAX IMUM DC OUTPUT CURRENT 7.5 MA .,

TOTAL EFFECTIVE PLATE—SUPPLY (MPEDANCE (MIN.)

* INTERPRETED ACCORDING TO RMA STANDARD M8-210

A T IS IMPORTANT THAT THE HEATER TRANSFORMER SECONDARY BE INSULATED

TO WITHSTAND THE MAX IMUM PEAK INVERSE VOLTAGE ENCOUNTERED IN THE IN—
STALLATION.

IN A VOLTAGE DOUBLER CIRCUIT THE TWO Bx2 TUBES MAY BE OPERATED TO
DELIVER APPROX IMATELY TWICE THE VOLTAGE OBTAINABLE FROM A HALF—WAVE
RECTIFIER CIRCUIT FOR THE SAME AC INPUT VOLTAGE. IN THIS CASE A
SEPARATE HEATER SUPPLY WINDING 1S REQUIRED FOR EACH TUBE.,

SMOOTHING FILTER REQUIREMENTS, DUE TO THE LOW CURRENT DEMAND OF
CATHODE—RAY TUBES, MAY BE MET BY A SIMPLE RESISTIVE CAPACITIVE FILTER.
WITH A BLEEDER LOAD CURRENT OF 1 MILLIAMPERE A CONDENSER OF 0.05 pf
FOLLOWED BY A 0.5 MEGOHM RESISTOR AND A SECOND CONDENSER OF 0.15 pf
IS ADEQUATE. WHEN THE VOLTAGE DROP MUST BE KEPT AT A MINIMUM, A CON—
DENSER OF 0.5 TO 2 uf MAY BE SHUNTED ACROSS THE BLEEDER. FILTER CON—
DENSERS MUST HAVE A RATING TO WITHSTAND THE INSTANTANEOUS PEAK AC IN—
PUT VOLTAGE.

PLATE
1402

MARCH 18
194%
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PLATE
17%e

v, 1,
1986

_

TUNG-SOL-
)

POWER AMPLIFIER PENTODE
MINIATURE TYPE

COATED FILAMENT
SERIES FILAMENT PARALLEL FILAMENT

3 E, APPLIED BETWEEW  E, APPLIED BETWEEN
- PINs 1 4 7 PIN 5 ANO PINS 1 &
4 £ REFERRED TO PIN 1 7 TIED TOGETHER.
MAX. 91 E ) REFERRED TO PIN 5
15
B 2.8 VOLTS 1.4 VOLTS
MAX. 0.1 AW, 0.2 AMP.
)
23 oC
MAX.
wo_____ ¢ A SHUNTING RESISTOR MUST BE CONNECTED BE-
TWEEN PINS 1 AND 5 FOR SERIES—FILAMENT OPER-
GLASS BULB ATION, ITS VALUE SHOULD BE SUCH THAT THE BOTTOM VIEW
VOLTAGE ACROSS THE SHUNTED SECTION 1S EQUAL MINIATURE BUTTON
TO THE VOLTAGE BETWEENW PINS 5 ANO 7. AN ADD- 7 PIN BASE

ITIONAL SMUNTING RESISTOR MAY BE WECESSARY
BETWEEN PINS )1 ANO 7 IF OTHER TUBES USED IN
SERIES-FILAMENT ARRANGEMENT CORTRIBUTE TO
THE FILAMENT CURRENT OF THE 3A4,

ANY MOUNTING POSITION

THE 3A4 IS DESIGNED FOR USE IN COMPACT, LIGHTWE IGHT, PORTABLE EQUIPMENT.
THE RELATIVELY LARGE FILAMENT EMPLOYED IN THE 3A4 ENABLES IT TO SUPPLY
THE HIGH PEAK CURRENTS REQUIRED (N RF PONER APPLICATIONS. (N RF AMPLI-
FIER SERVICE THE 3A4 WILL DELIVER A PONER OUTPUT OF ABOUT 1.2 WATTS AT
10 MEGACYCLES, IT IS RECOMMENDED THAT NO MATERIAL BE PERMITTED TO
OBSTRUCT THE HOLE IN THE BASE SOCKET AS THIS TYPE MAY BE MANUFACTURED
WITH THE EXHAUST-TUBE TIP AT THE BASE END.

RATINGS
INTERPRETED ACCORDING TO RMA STANDARD M8-210

AF_POVER RF POVER

ANPLIFIER AVPLIFIER
MAX IMUM PLATE VOLTAGE 150 150 VOLTS
MAX IMUM SCREEN VOLTAGE 90 135 VoL TS
MAX IMUM GRID VOL TAGE - -30 VOLTS
MAX IMUM PLATE CURRENT -— 20 MA .
MAX IMUM GRID CURRENT -—- 0.26 MA,
MAX IMUM TOTAL CATHODE CURRENT 18 25 MA .
MAX IMUM PLATE INPUT -— 3.0 WATTS
MAX IMUM PLATE DISSIPATION 2.0 2.0 WATTS
MAX IMUM SCREEN DISSIPATION 0.4 0.9 WATT

DIRECT INTERELECTRODE CAPACITANCES

WITH 80 EXTERNAL SHIELD

GRIC TO PLATE (Mmax.) 0.34 11134
INPUT 4.8 11134
ouTPUT 4,2 uuf

CONTINVED OF FOLLOWING PAGE

=®  1EDICATES A CNASGE OR ADDITION J
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3A4

.

‘TUNG-SOL

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

VALUES FOR SERTES-FILANENT OPERATION WILL B8E APPROX-
IMATELY THE SAME AS FOR PARALLEL-FILAMERT OPERATION.

PLATE VOLTAGE

SCREEN VOLTAGE

GRID VOLTAGE

PEAK AF GRID VOLTAGE
ZERO~SIGNAL PLATE CURRENT
ZERO~S IGNAL SCREEN CURRENT
MAX IMUM—S | GNAL PLATE CURRENT
MAX IMUM—S IGNAL SCREEN CURRENT
GRID CURRENT

GRID RESISTOR

LOAD RESISTANCE

PLATE RES|ISTANCE
TRANSCONDUCTANCE

MAX IMUM-S IGNAL POWER OUTPUT
TOTAL HARMONIC DISTORTION

)
CONTINUED FROM PRECEDING PAGE
CLASS A AMPLIFIER
PARALLEL FILAMENT ARRANGENENT
AF POWER RF POWER
AWPLIFIER AMPLIFIER
AT 10 WC.
135 150 150 VoL TS
90 90 135 VOLTS
-7.5 -8.4 -— VoL TS
7.5 8.4 -—- VOLTS
14.8 13.3 - MA.
2.6 2.2 -— MA.
14.9 14,1 18.3 MA.
3.5 3.5 6.5 MA .,
-— -— 0.13 MA.
- — 0.2 ME GOHM
8 000 8 000 -—- OHMS
90 000 100 000 -—- OHMS
190 1900 -— UMHOS
0.6 0.7 1.2 (apPROX. | WATTS
5.0 6.0 - PER CENT

=& (R01CATES A CRARSE 00 ADOITION

‘ ’ ‘ . |

_J

COPYRIGHT 1946 BY TUNG-SOL LAMP WORKS INC.
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3A4

i
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3A5

TUNG-SOL

DOUBLE TRIODE
MINIATURE TYPE
COATED FILAMENT
SERIES FILAMENT PARALLEL FILAMENT
E' APPLIED BETWEEN E' APPLIED BETWEEN
PINS 1 & 7 PIN 4 AND PINS 1 &
€ REFERRED TO PIN 1 7 TIED TOGETHER. B
9 Eg REFERRED TO PIN 4
2.8 VOLTS 1.4 VOLTS
110 MA. 220 MA.
DC
GLASS BULB bty e Sy ot o8 SO et BOTTOM VIEW
ATION. ITS VALUE SHOULO BE SUCH THAT THE MINIATURE BUTTON
VOLTAGE ACROSS THE SHUNTED SECTION IS EQUAL 7 PIN BASE
TO THE VOLTAGE JETWEEN PINKS 4 AND 7. AN ADD-
ITIONAL SHUNT|ING RESISTOR MAY BE NECESSARY
BETWEEN PINS 1 AND 7 IF OTHER TUBES USED IN
SERIES-FILAMENT ARRANGENENT CONTRIBUTE TO
THE FILAMENT CURRENT OF THE 3A5.
ANY MOUNT NG POSITION
THE 3A5 IS INTENDED FOR USE IN HIGH FREQUENCY APPLICATIONS. THE RELATIV-
ELY LARGE FILAMENT EMPLOYED IN THE 3A5 ENABLES IT TO SUPPLY THE HIGH
PEAK CURRENTS REQUIRED (N RF POWER APPLICATIONS. IN CLASS C SERVICE, A
3A5 WITH ITS UNITS IN PUSH-PULL WILL DELIVER A PONER OUTPUT OF APPROX-
IMATELY 2 WATTS AT 40 MEGACYCLES. IT MAY BE USED AT STILL HIGHER FRE-
QUENCIES WITH REDUCED EFFICIENCY. EACH TRIODE MAY BE USED INDEPENDENTLY
OF THE OTHER.
DIRECT INTERELECTRODE CAPACITANCES
TR100E TR10DE
uNIT 1 unIT 2
GRID TO PLATE: (G TO P) 3.2 3.2 Muf
INPUT: (G TO H) 0.9 0.9 uuf
OUTPUT: (P TO H) 1.0 1.0 upf
PLATE TO PLATE: (P TO P) 0.32 upf
RATINGS
INTERPRETED ACCORDING TO RMA STANDARD M8-210
AF RF
AMPLIFIER AMPLIFIER
FILAMENT VOLTAGE 1.4 2.8 1.4 2.8 VOLTS
MAX IMUM PLATE VOLTAGE 135 135 VOLTS
MAX IMUM DC GRID VOLTAGE -~ -30 VOoLTS
MAX IMUM PLATE CURRENT 5 -—- MA.
MAX IMUM DC PLATE CURRENT (PER UNIT) —-- 15 MA .
MAX IMUM DC GRID CURRENT (PER UNIT) ——- 2.5 MA .,
MAX IMUM PLATE DISSIPATION 0.5 -— WATT
MAX IMUM PLATE DISSIPATION (PER UNIT) -—- 1.0 WATT
MAX IMUM PLATE INPUT (PER UNIT) - 2.0 WATT
CONTINUED ON FOLLOWING PAGE
|

.
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3A5

.

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

AF AMPLIF IER
HEATER VOLTAGE 1.4 2.8
HEATER CURRENT 220 110
PLATE VOLTAGE 90
GRID VOLTAGE -2.5
PLATF CURRENT 3.7
PLATE RESISTANCE 8 300
TRANSCONDUCTANCE 1 800
AMPLIFICATION FACTOR 15

RF POWNER AMPLIFIER AND OSCILLATOR-CLASS "C" TELEGRAPHY

AT 40 MC WITH BOTH UNITS IN PUSH-PULL
(KEY-DOWN CONDITIONS PER TUBE WITHOUT MODULATION)

FILAMENT VOLTAGE 1.4 2.8

FILAMENT CURRENT 220 110

DC PLATE VOLTAGE 135

DC GRID VOLTAGE: f
FROM A FIXED SUPPLY OF : -20
FROM A GRID RESISTOR OF 4 000
FROM A CATHODE RESISTOR OF 570

PEAK RF GRID-TO-GRID VOLTAGE 90

DC PLATE CURRENT 30

DC GRID CURRENT (APPROX.) 5

DRIVING POWER (APPROX.) 0.2

POWER OUTPUT (APPROX.) 2

voLTS
MA .

VOLTS
voLTS
MA,

OHMS
UMHOS

VOLTS
MA .
VOLTS

VOLTS
OHMS
OHMS
voLTS
MA .

MA .

WATT
WATTS

COPYRIGHT 1847 BY TUNG-SOL LAMP WORKS INC. ELECTRONIC TUSE DIVISION NEWARK, NEW JERSEY, U. S. A.
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3A8GT

— TUNG-SOL
L DIODE TRIODE PENTODE
MAX
/QR \ DETECTOR AMPLIF IER
T-9 25"
we | COATED FILAMENT
3%
SERIES PARALLEL
2.8 V. 1.4 V.
'mEUU' .05 A. 0.1 A.
L
MAKX
GLASS BULB

INTERMED IATE 8 PIN OCTAL BASE

IHE 3A8GT IS A LOW FILAMENT DRAIN TYFE

BOTTOM VIEW

INCORPORATING N ONE ENVELOPE

A SINGLE DIODE, A HIGH MU-TRIODE, AND A VOLTAGE AMPLIFIER PENTODE.
THE THREE UNITS ARE (NDEPENDENT WITH THE EXCEPTION OF THE COMMON
TAPPED FILAMENT. THE TUBE IS ESSENTIALLY THE EQUIVALENT OF A 1HHGT

AND A INSGT IN ONE ENVELOPE.

MAX IMUM PLATE VOLTAGE
MAX IMUM SCREEN VOLTAGE

RATINGS

TRIODE
110

PENTODE
110 voLTs
110 VOLTS

DIRECT INTERELECTRODE CAPAC!ITANCES

WITH CLOSE FITTING SHIELD CONNECTED TO FILAMENT

GRID TO PLATE
INPUT
ouTpPUT

TRIODE

2.0
2.6
4.2

CONTINUED WEXT PAGE

PENTODE

.012 uuf
3.0 ppf
10.0 puf

COPYRIGHT 1944 BY TUNG-SOL LAMP WORKS INC.

ELECTRONIC TUBE DIVISION

NEWARK. NEW JERSEY, U. S. A,




3A8GT

_

TUNG-SOL

FILAMENTS CONNECTED FILAMENTS CONNECTED
IN SERIES IN PARALLEL

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS Ay AMPLIFIER

TRI0DE PENTODE

PLATE VOLTAGE 90 90 VOLTS
SCREEN VOLTAGE - 90 VOLTS
GRID VOLTAGE * 0 0 VOLTS
PLATE CURRENT 0.2 1.5 MA.
SCREEN CURRENT - 0.5 MA,
PLATE RESISTANCE (APPROX.) 0.2 0.8 MEGOHM
TRANSCONDUCTANCE 325 750 UMHOS
AMPL IFICATION FACTOR 65 -

A

GRID BIAS MEASURED FROM TME MEGATIVE FILAMENT OF EACH SECTION.

DIODE UNIT

THE D IODE PLATE IS LCCATED AT THE NEGATIVE END OF THE FILAMENT, AND
IS INDEPENDENT OF THE TRIODE UNIT AND OF THE PENTODE UNIT EXCEPT FOR
THE COMMON F ILAMENT.

MINIMUM D10DE CURRENT WITH 10 VOLTS DC APPLIED IS 0.5 MA.

COPYRIGHT 1944 BY TUNG-SOL LAMP WORKS INC. ELECTRONIC TUBE DIVISION NEWARK, NEW JERSEY, U. S. A.
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3A8GT

PLATE CURRENT (1) IN MICROAMPERES
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3A8 GT

— 2000 3A8GT
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TUNG-SOL

BEAM POWER AMPLIFIER
COATED FILAMENT

SERIES FILAMENTS

2.8 .VOLTS
.05 AMP.

PARALLEL FILAMENTS

1.4 VOLTS
.10 AMP.

GLASS BULB

ANY MOUNTING POSITION

BOTTOM VIEW

INTERMED |ATE SHELL
OCTAL 7 PIN BASE

TYPE 3B5GT IS DESIGNED FOR AUDIO SERVICE IN PORTABLE EQUIPMENT WHERE

THE PLATE VOLTAGE SUPPLY IS L IMITED.

RATINGS
AMTERPRETED ACCOROING TO RMA STANDARD W8-210
SERIES PARALLEL
FILAMENTS FILAMENTS
MAX IMUM PLATE VOLTAGE 67.5 67.5 VOLTS
MAX IMUM CATHODE CURRENT 6.0* 12 MA
MAX IMUM SCREEN VOLTAGE 67.5 €7.5 vOoLTS
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
SERIES PARALLEL
FILAMENTS FILAMENTS
PLATE VOLTAGE 67.5 45 67.5 VoL TS
SCREEN GRID VOLTAGE 67.5 uh 67.5 VoL TS
CONTROL GRID VOLTAGE -7.0 -4.5 -7.0 VOLTS
PLATE CURRENT 6.7 4.4 8.0 MA.
SCREEN CURRENT 0.5 0.3 0.6 MA.
TRANSCONDUC TANCE 1 500 1 400 1 650 uMHOS
PLATE RESISTANCE 0.1 0.1 0.1 ME GOHM
LOAD RESISTANCE 5 000 8 000 5 000 OHMS
POWER OUTPUT 180 70 200 MW,
TOTAL HARMONIC DISTORTION 10 12 10 PER CENT

PER 1.4 VOLT FILAMENT SECTION (SHUNTING RESISTOR ACROSS NEGATIVE SECTION
OF FILAMENT MAY BE WECESSARY TO LIMIT CURRENT TO VALUE SHOWN.)

)

COPYRIGHT 1943 BY TUNG-SOL LAMP WORKS INC. ELECTRONIC TUBE DIVISION
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3BPI

TUNG-SOL

HIGH VACUUM CATHODE-RAY TUBE

ELECTROSTATIC DEFLECTION AND FOCUSING

NO. 1 PHOSPHOR HEATER
GREEN FLUORESCENT SCREEN 6.3 VOLTS 0.6 AMPERE
MEDIUM PERSISTENCE AC OR DC

COATED UNIPOTENTIAL CATHODE

GLASS BULB
MED!IUM SHELL DIHEPTAL 12 PIN BASE
p2¥
RATINGS*®
MAX IMUM ANODE NO. 2 VOLTAGE (HIGH—
VOLTAGE ELECTRODE) 2200 VOLTS
MAX IMUM ANODE NO. 1 VOLTAGE (FOCUSING
ELECTRODE) 1100 VOLTS
GRID VOLTAGE (CONTROL ELECTRODE) NEVER POSITIVE
MAX IMUM PEAK VOLTAGE BETWEEN ANODE
NO. 2 AND ANY DEFLECTOR 550 VOLTS
MAX IMUM DC HEATER CATHODE POTENTIAL* 125 VOLTS
MAX IMUM GRID CIRCUIT RESISTANCE 1.5 MEGOHMS
MAX IMUM IMPEDANCE OF ANY DEFLECTOR
CIRCUIT AT HEATER SUPPLY FREQUENCY 1.0 MEGOHM

‘IAXII‘UI RATINGS ARE ABSOLUTE VALUES

DIRECT INTERELECTRODE CAPACITANCES (aprroX.)

GRID TO ALL OTHER ELECTRODES 8.0 upf
CATHODE TO ALL OTHER ELECTRODES 7.0 upf
D1 TO D2 2.0 up
D3 TO D4 2.0 upf
D1 TO ALL OTHER ELECTRODES 9.0 uu f
D3 TO ALL OTHER ELECTRODES 7.0 puf
D1 TO ALL OTHER ELECTRODES EXCEPT D2 7.0 uuf
D2 TO ALL OTHER ELECTRODES EXCEPT D1 7.0 upf
D3 TO ALL OTHER ELECTRODES EXCEPT D4 5.0 uuf
D4 TO ALL OTHER ELECTRODES EXCEPT D3 6.0 upf
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
ANODE NO. 2 VOLTAGE® 1500 2000 " VoLTS
ANODE NO. 1 VOLTAGE FOR FOCUS AT
75% OF GRID VOLTAGE CUT—OFF°® 430 575 VOLTS
GRID VOLTAGE FOR CUT—OFF® ~uhE -60°¢ VOLTS
DEFLECTION SENSITIVITY:F
D1 AND D2 0.153 0.115 MM/VOLT DC
03 AND D4 0.207 0.155 MM/VOLT DC
DEFLECTION FACTOR:F
D1 AND D2 166 221 vOoLTS DC/IN
D3 AND D4 123 164 voLTs oc/IN

CONTINUED NEXT PAGE
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3BPI

- TUNG-SOL
CONTINUED FROM PRECEDING PAGE
SPOT POSITION AND TEST CONDITIONS

THE UNDEFLECTED FOCUSED SPOT FALLS WITHIN A 15 MM. SQUARE CENTERED

ON THE TUBE FACE.

TEST CONDITIONS ARE:

ANODE NO. 2 VOLTAGE 2000 VOLTS
ANODE NO. 1 VOLTAGE ADJUSTED FOR FOCUS
GRID VOLTAGE NEAR CUT—OFF
DEFLECTOR RES1STORS (CONNECTED

TO ANODE NO. 2) 1 MEGOHM EACH
NOTE: SHIELD TUBE FROM ALL STRAY FIELDS.

* WHEN THE HEATER IS OPERATED AT A NEGATIVE POTENTIAL WITH RESPECT
TO THE CATHODE THEN THE CATHODE RETURN SHOULD BE MADE AT THE
CENTER TAP OF THE FILAMENT TRANSFORMER,

® USE OF LESS THAN 1500 VOLTS RESULTS IN DECREASED BRILLIANCE.

C CERTAIN TUBES MAY REQUIRE ADJUSTMENT OF +20% TO —35% WITH GRID
VOLTAGE BETWEEN ZERO AND CUT—OFF.

® THE VISUAL EXTINCTION OF A FOCUSED SPOT.

€ THE GRID SUPPLY SHOULD BE VARIABLE TO t+ 50%.

F VALUES SUBJECT TO VARIATION OF + 20%.

DEFLECTOR LOCATIONS:

D1 AND D2 NEAREST TO SCREEN
D3 AND D4 NEAREST TO BASE
D1 SAME SIDE OF TUBE AS PIN NO. S
D3 SAME SIDE AS PIN NO. 2
SCREEN .
RADIUS v
ADIVS —_ g
I7gMIN. | [P
W I |"
350 iR,
7II
3’8
" lu
10x%
BOTTOM VIEW
l L} Ill
/447 1. HEATER
974t 2. CATHODE
" 3. GRID NO.
" 4. INTERNAL CONNECTION
2t (DO _NOT USE)
5. ANODE NO. 1
7. DEFLECTOR NO. 3 %os;
8. DEFLECTOR NO. 4 (D4
9. GRID NO. 2
ANODE NO. 2
10. DEFLECTOR NO. 2 502;
- 11. DEFLECTOR NO, 1 (D!
| 12. NO CONNECTION
_— 14. HEATE
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3Q4

TUNG-SOL ~
PENTODE
MINTATURE TYPE
COATED FILAMENT
SERIES FILANERY ‘PARALLEL FILANENT
E, APPLIED BETWEEN E' APPLIED BETWEEN
PINS 1 & 7 PIN 5 AND PINS 1 &
7 TIED TOGETHER.
Egl REFERRED TO PiN 1 Egl REFERRED 7O -F
2.8 VOLTS 1.4 voLTS
B0 MA. 100 MA.
DC BOTTOM YIEW
GLASS BULB MINIATURE BUTTON
A SHUNTING RESISTOR MUST BE CONNECTED BE- 7 PIN BASE
TWEEN PINS 1 AND 5 FOR SERIES-FILAMENT OPER-
ATION TO BY-PASS ANY CATHODE CURRENT IN EX-
CESS OF THE 6 MA. RATED MAXIMUM PER SECTION.
AN AODITIONAL SHUNTING RESISTOR MAY BE NEC-
ESSARY BETWEEN PINS 1 AND 7 IF OTHER TUBES
USED IN SERIES-FILAMENT ARRANGEMENT CONTRIB-
UTE TO THE FILAMENT CURRENT OF THE 304.
ANY MOUNTING POSITION
THE 3Q4 IS A FILAMENTARY TYPE POWER OUTPUT PENTODE IN THE MINIATURE CON-
STRUCTION. IT 1S CHARACTERIZED BY ECONOMY OF FILAMENT POWER AND HIGH
POWER SENSITIVITY ADAPTING IT TO USE IN THE "3-WAY" OPERATED PORTABLE
RECE | VERS .
INTERPRETED ACCORDING TO RMA STANDARD W8-210
SERIES PARALLEL
FILAMENT FILAMENT
FILAMENT VOL TAGE 2.8 1.4 VoL TS
MAX )MUM PLATE VOL TAGE 20 90 voL TS
MAX IMUM GRID #2 VOLTAGE 90 90 VOLTS
MAX IMUM CATHODE CURRENT 64 12 MA .
AFOR EACH 1.4 VOLT FILAMENT SECTION.
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A; AMPLIFIER
FILAMENT VOL TAGE 2.8 1.4 1.4 VOLTS
FILAMENT CURRENT 50 100 100 MA .
PLATE VOL TAGE 90 85 90 vOLTS
GRID #2 VOLTAGE 0 85 90 voLTs
GRID #1 VOLTAGE ~4.5 -5 -4.5 voL TS
PEAK AF SIGNAL VOLTAGE 4.5 ] 4.5 VoL TS
ZERO-SIGNAL PLATE CURRENT 7.7 6.9 9.5 MA.
ZERO-SIGNAL GRID #2 CURRENT
(NOMINAL) 1.7 1.5 2.1 MA.
PLATE RESISTANCE (APPROX.,) 0.12 0.12 0.1 MEGOHM
TRANSCONDUCTANCE 2 000 1 975 2 150 HMKOS
LOAD RESISTANCE 10 000 10 000 10 000 OHMS
TOTAL HARMONIC DISTORTION 7 10 7 PERCENT
POWER OUTPUT 240 250 270 MW
_ b

COPYRIGHT 1948 BY TUNG-SOL LAMP WONKS INC. ZRECTRONIC TUBE DIVISION NEWARK, NEW JERSEY. U. 8. A,



304

T
3%
PARALLELQFILAMENT b:
Ef = 1.4 Volts DC |——
Ec; = 90 Volts -+
Iy [ 1] ]
jj 2 ECi =20 T 7T ————— |C2 3 '
mnf Zaunifi
T3 7 et
.- E‘ I -
el Yif & 3.0
173 ] -
1 |~ \ bt '
L1 = | ) iD= -4.5 ‘
w )
mEmik
T \
T T =2
e ™ - E =
ERER By < shsotd= 5
He L E i s 1@
s [/ immm ST i
:; 25 [ 73 5
—— PLATE VOLTS
IREERER IIHIIIIIHTHIIIHI]LIH
LTI TTTT IJ_LIIIIHTHIIJIIITJ_LIIHHI[‘
I . 304 ! T I
PARALLEL FILAMENT
- 250/ E, = 1.4 Volts DC 5
N E = 60 volts A , ‘
— Ec, = 90 Volts A
— Ecy = 4.5 Volts e
—— A . 1 =
—— 200 Po A—10u3
e |————— Dist. ,‘ E
T 1E 4 z 5
= f .
—— 3 15 - 15 .
[ 113 o
| 1], )’ B
115 / ¥ 3
— e i/ ra
8 10 = - i 10
| |e= S 4 N
F T @
1] B - =
—— 5 = 1=
| [ | Lo
:C PLATE
1983
— - MAR, 1
1] 7.5 LX) X R 1) 0] o
| 1] LOAD RESISTANCE - KILOHMS
IEEEEEEEEEEEEEEEEENNEE NN NN N L1111
IIIIIIIIIIIIIIH]HII[lllllll[l RN

COPYRIGHT 19468 BY TUNG-8OL LAMP WORKS INC. ELECTRONIC TUBE DIVISION' NEWARK, NEW JERSEY. U. S A.



PRINTED (N U. 5. A

PLATE
1104-2

SEPT.17
1981

3Q5GT/G |

TUNG-SOL

l»'% ] BEAM POWER AMPLIF IER
MAX.
) [ COATED FILAMENT

Ll PYS 1.4 VOLTS  0.10 AMPERE

e L. 2.8 VOLTS 0.05 AMPERE
f"_i, oC

LAl | GLASS BULB
L& 7AP

MAX.

INTERMEDIATE 7 PIN OCTAL BASE BOTTOM VIEW

THE TUNG-SOL 3QHGT/G IS A LOW CURRENT DRAIN FILAMENT TYPE BEAM POWER
AMPLIFIER. IT IS DESIGNED FOR SERVICE IN THE OUTPUT STAGE OF THREE

WAY PORTABLE RECEIVERS. ITS ELECTRICAL CHARACTERISTICS ARE SIMILAR TO
THOSE OF THE 1Q5GT/G EXCEPT THAT THE FILAMENT 1S CENTER TAPPED FOR
EITHER SERIES OPERATION AT 2.8 VOLTS OR PARALLEL OPERATION AT 1.4 VOLTS.

RATINGS

’ PARALLEL SERIES

FILAMENT FILAMENT
MAX IMUM F I LAMENT VOLTAGE VOoLTS
ORY BATTERY OPERATION — VOLTAGE MUST NEVER EXCEED 1.6 3.2  VOLTS
AC — DC POWER LINE OPERATION — DESIGN CENTER 1.3 2.6 voLTs
MAX IMUM PLATE VOLTAGE 110 110 voLTs
MAX IMUM SCREEN VOLTAGE 110 110 voLTs

MAX IMUM CATHODE CURRENT (ZERO SIGNAL) 12 6" MA.

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS A1 AMPLIFIER

PARALLEL * SERIES

FILAMENT FILAMENT
PLATE VOLTAGE 85 90 90 VOLTS
SCREEN VOLTAGE 8h 90 90 VOLTS
CONTROL GRID VOLTAGE -5 B -4.H 9 ~4.% ©  voLTS
PEAK AF SIGNAL VOLTAGE H 4.h 4.b VOLTS
PLATE CURRENT 7.0 9.5 8.0 MA .
SCREEN CURRENT (NOMINAL) 0.8 1.3 1.0 MA .
PLATE RESISTANCE APPROX- 70 000 75 000 80 000 OHMS
TRANSCONDUCTANCE 1950 2200 2000 MMHOS
LOAD RESISTANCE 9000 8000 8000 OHMS
TOTAL HARMONIC DISTORTION 5.5 6.0 8.H PER CENT
POWER OUTPUT 0.250 0.270 0.230 WATTS

. PER 1.4 V. FlLA.lEIT SECTION. SHUNTING RESISTOR ACROSS NEGATIVE FILAMENT SECTION 1S NECESSARY
TO LIMIT CURRENT TO VALUE SHOWN.

B [4

NETURN TO NEGATIVE FILAMENT (PIN 88), RETURN TO NEGATIVE FILAMENT (PIN #7),

CONTFYNUED NEXT PAGE

J
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TUNG-SOL

PENTODE
MINIATURE TYPE

COATED FILAMENT

SERIES FILAMENT PARALLEL FILAMENT

€, APPLIED BETWEEN €, APPLIED BETWEER
PINS 147 PIN 5 AND PINS 1 4

€, REFERRED T0 PIN 1 7 TIED TOGETHER

9 € . REFERRED TO -F

9l
2.8 VOLTS 1.4 VOLTS
50 MA. 100 mA. BOTTOM VIEW
GLASS BULB oC MINIATURE BUTTON

7 PIN BASE

A SHUNTING RESISTOR KUST BE CONNECTED AE-
TWEEN PINS 1 AND & FOR SERIES~FILAMENT OPERA-
TION TO BY-PASS ANY CATHODE CURRENT IN EX -
CESS OF THE 5.5 MA. RATED MAXIMUM PER SECTION
AN ADDITIONAL SHUNTING RESISTOR MAY BE NEC-
ESSARY BETWEEN PINS 1 € 7 IF OTHER TUBES USED
IN SERIES FILAMENT ARRANGEMENT CONTRIBUTE TO
THE FILAMENT CURRENT OF THE 3 Sy. :

ANY MOUNTING POSITION

THE 3S4 IS A FILAMENTARY TYPE POWER OUTPUT PENTODE IN THE MINIATURE CON-
STRUCTION. IT IS CHARACTERIZED BY ECONOMY OF FILAMENT POWER AND ABILITY
TO PERFORM WELL AT LOW PLATE SUPPLY VOLTAGES SUCH AS ENCOUNTERED IN POR-
TABLE EQUIPMENT.

RATINGS
INTERPRETED ACCORDING TO RMA STANDARD M8-210

SERIES PARALLEL

FILAMENT FILANENT
FILAMENT VOL TAGE 2.8 1.4 voLTS
MAX IMUM PLATE VOLTAGE Y - 90 90 VOLTS
MAX IMUM GRID #2 VOLTAGE 67.5 67.5 voLTS
MAX IMUM CATHODE CURRENT (MAX—S|GNAL) 5.5% 11 MA.
MAX IMUM CATHODE CURRENT (ZERO-SIGNAL) y 5A 9 MA .,

AFOR EACH 1.4 FILAMENT SECTION.

TYPICAL OPERATING CONDITIONS AND .CHARACTERISTICS

CLASS A} AMPLIFIER

SERIES PARALLEL

FILAMENT FILAMENT
FILAMENT VOLTAGE 2.8 2.8 1.4 1.4 VOLTS
FILAMENT CURRENT 50 50 100 100 MA .
PLATE VOLTAGE 67.5 90 67.5 90 voLTS
GRID #2 VOL TAGE 67.5 67.5 67.5 67.5 VoL TS
GRID #4 VOLTAGE -7 -7 -7 -7 VoL TS
PEAK AF SIGNAL VOL TAGE 7 7 7 7 VOLTS
PLATE RESISTANCE (APPROX.) 0.1 0.1 0.1 0.1 ME GOHM
TRANSCONDUCTANCE 1 400 1 425 1 550 1575 UMHOS
ZERO-SIGNAL PLATE CURRENT 6 6.1 7.2 7.4 MA.
ZERO-SIGNAL GRID #2 CURRENT 1.2 1.1 1.5 1.4 MA.
LOAD RESISTANCE 5 000 8 000 5 000 8 000 OHMS
TOTAL HARMONIC DISTORTION 12 13 10 12 PERCENT
MAX IMUM—S IGNAL POWER OUTPUT " 160 235 180 270 MW

COPYRIGHT 1948 BY TUNG-SOL LAMP WORKS INC. ELECTRONIC TUBE DIVISION NEWARK, NEW JERSEY. U. S. A
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TUNG-SOL

~
POWER AMPLIFIER PENTODE
MINIATURE TYPE
COATED FILAMENT
SERIES FILAMENT PARALLEL FILAMENT
3" €y APPLIED BE TWEEN E¢ APPLIED SETWEEN
a PINS 1 & 17 Plksh:v PINS 1 &
T’MAL‘L €41 REFERRED T0 71N 1 E“;E:;i:[éo%r:ﬁ:.b
|—7"
8
T-54Max| 2.8 VOLTS 1.4 VOLTS
2% 0.05 AMP. 0.1 AMP,
Max. DC
O |
A G RES -
GLASS BULB ”[s[n:n:'v“v; 1 An;S;D:onwsstL122_:?:::::1[%?:2_ BOTTOM VIEW
ATION TO BY-PAS AN 1 -
CESS OF THE 6 MAS. RA'YECDA :ADXDIENU%““?QEEI“;EL.TIE:. ulN—',A;l:RNE BigETON
AN ADDIT|ONAL SMUNTING RESISTOR MAY BE NEC-
ESSARY BETWEEN PINS ) AND 7 IF OTHER TUBES
USED IN SERIES—FILAMENT ARRARGEMENT CONTRIB-
UTE TO THE FILAMENT CURRENT OF THE Jvu.
ANY MOUNTING POSITION
THE 3V4 IS A POWER AMPL IFIER PENTODE UTILIZING THE MINIATURE CONSTRUC-
TION, IT IS DESIGNED FOR USE IN THE OUTPUT STAGE OF AC/DC BATTERY PORTA-
BLE RECEIVERS. IT (S IDENTICAL TO THE 3Q4 EXCEPT FOR THE DIFFERENT
BASING ARRANGEMENT.
RATINGS
INTERPRETED ACCORDING TO RMA STANDARD MB-210
SERIES PARALLEL
FILANERT FILAMENT
FILAMENT VOLTAGE 2.8 1.4 voL TS
FILAMENT CURRENT 0.05 0.1 AMP .
MAX IMUM PLATE VOLTAGE 0 S0 VOLTS
MAX IMUM SCREEN VOL TAGE 50 90 VoL TS
MAX IMUM TOTAL CATHODE CURRENT . bA 12 MA .
AFOD? EACH 1.4 vOLT FILAMENT SECTIOWN,
DIRECT INTERELECTRODE CAPACITANCES - apprOX.
WITH NO EXTERNAL SHIELD
GRID TO PLATE 0.20 71783
INPUT 5.5 M f
ouTPUT 3.8 M f

CONTINUED ON FOLLOWING PAGE

—p INDICATES A CHANGE O.R ADODITION,

y
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- TUNG-SOL

PLATE VOLTAGE

SCREEN VOLTAGE

GRID VOLTAGE

PEAK AF GRID VOLTAGE
ZERO-SIGNAL PLATE CURRENT
ZERO—SIGNAL SCREEN CURRENT
LOAD RESISTANCE

PLATE RESISTANCE (APPROX.)
TRANSCONDUCTANCE

MAX IMUM~S | GNAL POWER OUTPUT
TOTAL HARMONIC DISTORTION

Ratin
somew
3L

SINILAR FYPE REFERENCE:

/

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTIOS

AF POWER AMPLIFIER — CLASS Ay

SERIES PARALLEL
FILAMENT FILAMENT
90 85 90 voLTS
90 85 90 voLTS
-4.5 -5 -4.5 voLTS
4.5 5 4.5 VoL TS
7.7 6.9 9.5 MA .
1.7 1.5 2.1 MA
10 000 10 000 10 000 OHMS
0.12 0.12 0.1 ME GOHM
2 000 1 975 2 150 UMHOS
0.24 0.25 0.27 WATT
7 10 -1 PER CENT
s and characteristics identical to 3QU¥;
at similar to 10562, 3Q5G?, 3Lr4.
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TUNG-SOL

HIGH VACUUM CATHODE-RAY TUBE
ELECTROSTATIC DEFLECTION AND FOCUSING

5CP1 HCPu

NO. 1 PHOSPHOR NO. 4 PHOSPHOR
WHITE FLUORESCENT SCREEN
MEDIUM PERSISTENCE

GREEN FLUORESCENT SCREEN
MED UM PERSISTENCE

COATED UNIPOTENTIAL CATHODE

HEATER
6.3 VOLTS 0.6 AMPERE
AC OR DC

GLASS BULB

MEDIUM SHELL DIHEPTAL 12 PIN BASE

CONTINUED NEXT PAGE

RATINGS*
MAX IMUM ANODE NO. 3 VOLTAGE (SUPPLEMENTARY

HIGH VOLTAGE ELECTRODE) 4400 VOLTS
MAXIMUM ANODE NO. 2 VOLTAGE (HIGH VOLTAGE

ELECTRODE) 2200 VOLTS
MAX IMUM_ ANODE NO. 1 VOLTAGE (FOCUSING ELEC—

TRODE ) 1100 voLTS
GRID VOLTAGE (CONTROL ELECTRODE) NEVER POSITIVE
MAX IMUM PEAK VOLTAGE BETWEEN ANODE NO. 2

AND ANY DEFLECTOR 550 voLTS®

" MAXIMUM DC HEATER CATHODE POTENTIAL* 125 vOLTS
MAX IMUM GRID CIRCUIT RESISTANCE 1.5 MEGOHMS
MAX IMUM IMPEDANCE OF ANY DEFLECTOR CIRCUIT

AT HEATER SUPPLY FREQUENCY 1.0 MEGOHM

‘IAXIIU! RATINGS ARE ABSOLUTE VALUES

DIRECT INTERELECTRODE CAPACITANCES (approx.)

GRID TO ALL OTHER ELECTRODES 8.0 upf
CATHODE TO ALL OTHER ELECTRODES 8.0 upf
D1 TO 02 2.0 upf
D3 TO D4 2.0 upf
D1 TO ALL OTHER ELECTRODES 9.0 puf
D3 TO ALL OTHER ELECTRODES 7.0 upuf
D! TO ALL OTHER ELECTRODES EXCEPT D2 7.0 upf
D2 TO ALL OTHER ELECTRODES EXCEPT D1 7.0 upf
D3 TO ALL OTHER ELECTRODES EXCEPT D4 5.0 uuf
D4 TO ALL OTHER ELECTRODES EXCEPT D3 6.0 upf

N
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( TUNG-SOL .

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

ANODE NO. 3 VOLTAGE 2000 3000 4000 VOLTS
ANODE NO. 2 VOLTAGE® 2000 1500 2000 VOLTS
ANODE NO. 1 VOLTAGE FOR
FOCUS AT 76% OF GRID
VOLTAGE CUT—OFF€ 515 430 515 VOLTS
GRID VOLTAGE FOR CUT—OFF® -60¢ -uht —60¢ voLTS
DEFLECTION SENSITivITY:F
D1 AND DB 0.350 0.370 0.280 MM/VOLT DC
D3 AND D4 . 0.390 0.450 0.340 MM/VOLT DC
ossgegzéoggrAcron 73 69 92 voLTs oc/iN
D3 AND D4 64 5% T4 voLTs oc/ N

SPOT POSITION AND TEST CONDITIONS

THE UNDEFLECTED FOCUSED SPOT FALLS WITHIN A 26 MM. SQUARE CENTERED N
THE TUBF FACE.

TEST CONDITIONS ARE:

ANODE NO. 3 VOLTAGE 4000 VOLTS
ANODE NO. 2 VOLTAGE 2000 VOLTS
ANODE NO. 1 VOLTAGE ADJUSTED FOR FOCUS
GRID VOLTAGE NEAR CUT—QFF
DEFLECTOR RESISTORS (CONNECTED

TO ANODE NO. 2) 1 MEGOHM EACH

NOTE: SHIELD TUBE FROM ALL STRAY FIELDS.

WHEN THE HEATER 1S OPERATED AT A NEGATIVE POTENTIAL WITH RESPECT TO
THE CATHODE THEN THE CATHODE RETURN SHOULD BE MADE AT THE CENTER TAP
OF THE FILAMENT TRANSFORMER,

USE OF LESS THAN 1600 VOLTS RESULTS IN DECREASED BRILLIANCE.

CERTAIN TUBES MAY REQUIRE ADJUSTMENT OF +26% TO —30% WiTH GRID VOLT—
AGE BETWEEN ZERO AND CUT—OFF,

THE VISUAL EXTINCTION OF A FOCUSED SPOT.
THE GRID SUPPLY SHOULD BE VARIABLE TO t+ 50%.

VALUES SUBJECT TO VARIATION OF } 20%.

DEFLECTOR LOCATIONS:

D1 AND D2 NEAREST TO SCREEN

D3 AND D4 NEAREST TO BASE

D1 SAME SIDE OF TUBE AS PIN NO. 6
D3 SAME SIDE AS PIN NO. 2

PLATE
1800

MARCN 15
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PLATE
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(scre) SCPI

TUNG-SOL —
CONTINUED FROM PRECEDING PAGE
L[} [
SCREleuN RADIUS ———54%2 ¥30 ]
MIN, B
R
13,°
ol 27'%eR
I
+/ 1 |
8'R. .
1634
13/8"
ANODE N23 "35 .
SNAP
TERMINAL t78
|9/ "
32 -
MAX.DIA
5 (1]
26t 4
] [ o l,"
 [2*1e
ENLARGED VIEW OF SNAP TERMINAL W ]
1. HEATER
2. CATHODE
3. GRID NO. 1
4. INTERNAL CONNECTION
(DO NOT USE)
S. ANODE NO. 1
7. DEFLECTOR NO. 3 iDS{
8. DEFLECTOR NO. 4 D4
9. GRID NO. 2
ANODE NO. 2
10. DEFLECTOR NO. 2 EDZ)
11. DEFLECTOR NO. 1 (D1)
12. NO CONNECTION
14. HEATER
A RERRE TRamTNAL)
BOTTOM VIEW (SNAP TERMINAL
_

J
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TUNG-SOL

HIGH VACUUM CATHODE-RAY TUBE
ELECTROSTATIC DEFLECTION AND FOCUSING

hCP1 H5CPu

NO. 1 PHOSPHOR NO. 4 PHOSPHOR

GREEN FLUORESCENT SCREEN

WHITE "FLUORESCENT SCREEN

MEDIUM PERSISTENCE MEDIUM PERSISTENCE

COATED UNIPOTENTIAL CATHODE

HEATER
6.3 VOLTS 0.6 AMPERE
AC OR DC

GLASS BULB

MED IUM SHELL DIHEPTAL 12 PIN BASE

RATINGS™
MAX IMUM ANODE NO. 3 VOLTAGE (SUPPLEMENTARY

HIGH VOLTAGE ELECTRODE) 4400 vOLTS
MAXIMUM ANODE NO.. 2 VOLTAGE (HIGH VOLTAGE

ELECTRODE) 2200 VOLTS
MAX IMUM ANODE NO. 1 VOLTAGE (FOCUSING ELEC—

TRODE ) 1100 VOLTS
GRID VOLTAGE (CONTROL ELECTRODE) NEVER POSITIVE
MAX IMUM PEAK VOLTAGE BETWEEN ANODE NO. 2

AND ANY DEFLECTOR 550 voLTS
MAXIMUM DC HEATER CATHODE POTENTIAL* 125 VOLTS
MAX IMUM GRID CIRCUIT RESISTANCE 1.5 MEGOHMS
MAX IMUM IMPEDANCE OF ANY DEFLECTOR CIRCUIT

AT HEATER SUPPLY FREQUENCY 1.0 MEGOHM
*MAXINUM RATINGS ARE ABSOLUTE VALUES )

DIRECT INTERELECTRODE CAPACITANCES (appRrOX.
GRID TO ALL OTHER ELECTRODES 8.0 upf
CATHODE TO ALL OTHER ELECTRODES 8.0 upf
D1 TO D2 2.0 upf
D3 TO D4 2.0 uuf
D1 TO ALL OTHER ELECTRODES 9.0 puf
D3 TO ALL OTHER ELECTRODES 7.0 uuf
D1 TO ALL OTHER ELECTRODES EXCEPT D2 7.0 pp f
D2 TO ALL OTHER ELECTRODES EXCEPT D1 7.0 puf
D3 TO ALL OTHER ELECTRODES EXCEPT D4 5.0 upf
D4 TO ALL OTHER ELECTRODES EXCEPT D3 6.0 upf

CONTINUED WEXT PAGE
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SCP4 (scei)
- TUNG-SOL —

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

ANODE NO. 3 VOLTAGE 2000 3000 4000 vOLTS
ANODE NO. 2 VOLTAGE® 2000 1500 2000 VOLTS
ANODE NO. 1 VOLTAGE FOR
FoCUS AT 76% OF GRID
VOLTAGE CUT—OFF¢ - 575 430 575 VOLTS
. GRID VOLTAGE FOR CUT—OFF® -60¢ —u5t —60¢ VOLTS
DEFLECTION SENSITIVITY:

D1 AND D 0.350 0.370 0.280 MM/VOLT DC
D3 AND D4 . 0.390 0.450 0.340 MM/VOLT DC
DEngizéongACTon 73 69 92 voLTs pc/IN

D3 AND D4 64 56 T4 voLTS DC/IN

SPOT POSITION AND TEST CONDITIONS

THE UNDEFLECTED FOCUSED SPOT FALLS WITHIN A 85 MM. SQUARE CENTERED ON
THE TUBE FACE.

TEST CONDITIONS ARE:

ANODE NO. 3 VOLTAGE 4000 VOLTS
ANODE NO. 2 VOLTAGE 2000 VOLTS
ANODE NO. 1 VOLTAGE ADJUSTED FOR FOCUS
GRID VOLTAGE NEAR CUT—OFF
DEFLECTOR RESISTORS (CONNECTED

TO ANODE NO. 2 1 MEGOHM EACH

NOTE: SHIELD TUBE FROM ALL STRAY FIELDS.

»

WHEN THE HEATER 1S OPERATED AT A NEGATIVE POTENTIAL WITH RESPECT TO
THE CATHODE THEN THE CATHODE RETURN SHOULD BE MADE AT THE CENTER TAP
OF THE FILAMENT TRANSFORMER,

USE OF LESS THAN 1500 VOLTS RESULTS IN DECREASED BRILLIANCE.

CERTAIN TUBES MAY REQUIRE ADJUSTMENT OF +25% TO —30% WITH GRID VOLT—
AGE BETWEEN ZERO AND CUT-OFF,

THE. VISUAL EXTINCTION OF A FOCUSED SPOT.

THE GRID SUPPLY SHOULD BE VARIABLE TO t 50%.

VALUES SUBJECT TO VARIATION OF ¢ 20%.

DEFLECTOR LOCATIONS:

D1 AND D2 NEAREST TO SCREEN

D3 AND D4 NEAREST TO BASE

D1 SAME SIDE OF TUBE AS PIN NO. 6

D3 SAME SIDE AS PIN NO. 2
PLATE
1412

WARCH 18
CONTINUED NEXT PAGE 194
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ANODE N23
SNAP
TERMINAL

.
TgMIN.

32
ENLARGED VIEW OF SNAP TERMINAL l u l

. HEATER

. CATHODE

. GRID NO. 1

. INTERNAL CONNECTION
OT USE)

. ANODE NO. 1
. DEFLECTOR NO. 3 EDS;
. DEFLECTOR NO. 4
. GRID NO. 2
ANODE NO., 2
. DEFLECTOR NO. 2 g
. DEFLECTOR NO. 1
. NO CONNECTION
. HEATER

. ANODE NO. 3
(SNAP TERMINAL)

[
> AO~O OOV S~ R0

BOTTOM VIEW
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5R4GY

s TUNG-SOL ~
FULL -WAVE HIGH-VACUUM RECTIFIER
2l
16
MAX.
COATED FILAMENT
43
ST-16 M:x ) HEATER
’ 5% 5.0 VOLTS 2.0 AMPERES
MAX. AC
VERTICAL MOUNTING POSITION
nORIZleAL OPERATION IS
PERMISSIBLE IF PINS 1 ANO
% ARE IN A VERTICAL PLANE. BOTTOM VIEV
v MED UM SHELL S-PIN
OCTAL MICANOL BASE
3
MAX.
GLASS BULB
THE HRUGY IS DESIGNED FOR RECTIFIER USE IN EQUIPMENT REQUIRING A HIGH
PEAK INVERSE VOLTAGE RATING. SATISFACTORY OPERATION OF THIS TUBE TYPE
UNDER CONDITIONS FALLING WITHIN AREA 1 ON CURVE "NO. 1 MAY BE OBTAINED
WITHOUT FILAMENT PREHEATING. FILAMENT PREHEATING FOR 10 SECONDS BE-
FORE PLATE VOLTAGE IS APPLIED IS RECOMMENDED FOR SATISFACTORY OPERA-
TION UNDER CONDITIONS FALL ING WITHIN AREA 2 ON THE SAME CURVE.
RATINGS
INTERPRETED ACCORDING TO RMA STANDARD w8-210
FULL-WAVE RECTIFIER
FILAMENT VOLTAGE (AC) 5.0 5.0 5.0 VOLTS
FILAMENT CURRENT 2.0 2.0 2.0 AMPS .
MAX. PEAK INVERSE PLATE
VOLTAGE (NO LOAD) 2100 2400 2800 voLTS
MAX. PEAK PLATE C
PER pu‘rEPL URRENT 650 650 650 MA .
OC OUTPUT CURRENT:
WITH CONDENSER [INPUT ~
TO FILTER 250 175 150 MA .
WITH CHOKE INPUT
TO FILTER 250 2H0A 1758 wma.
AFt.‘!R INPUT CHOKE FILTER=5 MENRIES MINIMUM. »
FOR 1NPUT C"O_KE FILTER=10 MENRIES MINIMUM,
( CONTINUED ON FOLLOWING PAGE )
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5R4GY

S TUNG-SOL

CONTINUED FROM PRECEDING PAGE

FULL-WAVE RECTIF(cR

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

DC OUTPUT CURRENT

DC,OUTPUT VOL TAGE (AP ROX.)
(AT INPUT TO FIL 3

VOkTAGE REGULATION (APPROX.)
HALF-LOAD TO FULL-LOAD CURRENT)

c'[AK PLATE CURRENT wiILL BE
OITIONS AND VALUES,
SUPPLY
VALUE.

LIMITED

IMPEOANCE MAY 9E REQUIRED TO LIWIT

CONDENSER— CHOKE-
INPUT FILTER INPUT FILTER
AC PLATE-TO-PLATE SUPPLY VOLTAGE (RMS)
FULL LOAD 1400 180C 1500 1900 voLTs
NO LOAD 1500 <000 1700 2000 voLTs
FILTER INPUT CONDENSER 4 Yy - - uf
TOTAL EFFECTIVE PLATE cSuPPLY
IMPEDANCE PER PLAT 125 575 - - OHMS
FILTER INPUT CHOKE - - 5 10 H.

250 250 260 175 wma.
700 700 550 750
0 110 40 00

VOoLTS

VOLTS

TO MAXIMUM RATED VALUE FOR THE GIVEN CON~
FOR A FILTER-{NPUT CONDENSER GREATER THAw 4 Uf

, MORE PLATE -
THE PEAK PLATE CURRENT TO THE RATED

T
L] L~l [ *AREA |1: Filament ard nlate voltage
. may he apolied simultaneously.
e AREA 2: Filament should b itted |
. -~ . tlament shou e permitte
Ef = 5.0. Volts 1 ] to reach operating temperature
1 betore apolying plate voltage.
‘ This takes aporoximately 10
seconds.
! |
CURVE |
] \E:f:~,x
N
£ 200} R
x
= \AREA 2\\
- N
z AREA | ANSN
= AN
5 NN
E 100§ NS
[=)
(&]
[}
(=)
0 1
0 250 500 750 1000
A-C VOLTS PER* PLATE (RMS)
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PLATE
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SR4GY

L1 CURVE 2
5R4QY
1000| ,C VOLTAGE DROP
Ef = 5.0 Volts A-C
o
w
a
& 750
x
=
j A
= P
=
=< 500 e
- C&QQQQ a
h) 4
*Q\’\tlzo‘\'
oo™
AV
250 >
»
o g1
0 25 50 75 100 128
PLATE VOLTS_D-C
117 i GURVE 3 skeay
1250 — T Ef = 5.0 Volts A-C
g‘\\LOO VO(,S T ] —=CHOKE |BPUT TO FILTER: L =10 H. WIN
™ s ' | | ~—=-cowoeuser 1npuT TO FiLTER: C =% wF
T I S '%,? TOTAL EFFECTIVE PLATE SUPPLY INMPEDANCE
ac H ~ 9(475 PER PLATE FOR CORVES 8,C,0 1S 100
¥ 1000 AIL } [ I~ + ONNS: FOR CURVE A, 500 ONNS,
= 2
= N 4
o +4o
" 1& T 1~
5 750 [T FFa=L6
£ "5, = ==
— 1Y
- ‘T ~
2 700" T
1 3 s00 L1 =+
T > L+ | 900 ¢ ]
a
5 IOy l
< 250 300 | T == D
-] - o
00 50 100 150 200 250
D-C LOAD MILL IAMPERES
NN EEEEEREEEEEEEEEEEEEaNE
LI LI I L L T T i PP LT
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PLATE
870-1

ocr.21
19%0

TUNG-SOL

5T4

FULL WAVE

__,_T_r HIGH VACUUM RECTIFIER

i
Lo COATED FILAMENT
s |

MTIO |33
ey 5.0 VOLTS 2.0 AMPERES
MAX AC
L METAL SHELL BOTTOM VIEW
13
MAX.

5 PIN OCTAL BASE

THE TUNG-SOL 5T4 IS DESIGNED FOR SERVICE AS A POWER RECTIFIER IN AC
OPERATED RECE {VERS.

RATINGS
MAX IMUM PEAK |INVEFRSE VOLTAGE 1550 vOLTS
MAX IMUM STEADY-STATF PEAK PLATE CURRENT PER PLATE 679 MA.
TUBE VOLTAGE DROP 45 VLTS

AT 225 MA. DC FER PLATE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

FULL WAVE RECTIFIER WiTH CONDENSER INPUT TO FILTER

AC PLATE VOLTAGE PER PLATE (RmgIMNAX. [15'] VOLTS

CC OUTPUT CURRENT MiX- 225 MA.

TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCE PER PLATE MIN-A 150 OHMS
—-—

FULL WAVE RECTIFIER WITH CHOKE INPUT TO FILTER

AC PLATE VOLTAGE PER PLATE (RMS)MAT- 550 voLTS
DC OUTPUT CURRENT MAX. 225 MA,
VALUE OF INPUT CHOKEM!M: 3 HENRYS

A WHER FILTER CONDENSERS LARGER THAN 40 MFDS ARE USEO, |T MAY BE NECESSARY TO ADD ADDITIONAL
PLATE SUPPLY I1MPEDANCE.

FOR "INTERPRETAY|ON OF RATINGS"™ REFER TO FRONT OF BOOK.

CONTINUED NEXT PAGE
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5T4

250

‘ JTTTTT I
5T4
Ef =5.0 Volts AC
ONE PLATE ONLY
300
a
ac
& 7
x
= 200
- V/
z -
=
= -
o 7
S 100 — !
= gl
< ;;jw!‘ , AAL,
& :_ I
| T
B I -+
0 . S U
20 30 40 5
DC FLATE VOLTS
. : ] T
T T T [
e e 11+ -
T O S I ST R i i i _
TT e = CoOndenser inﬁbt, ey pf ETY
— e e = (Ch 1d = /G bk - -
_,.C_O‘(?T._'_frrui[' Rt Ef =5.0 Volts AC
x—I — -l : FULL WAVE RECTIFIER
i , i
F——1 iv_,‘__w.r_V*L_;__
750 +— N -
- 2 —t- -
144 i = S
— 2 _Iput = 450 v, VS oy i
= ] -
500 ! —
s =y =
3 RERN . = 400
3 : - ! :
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PLATE
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VAR, 29
19%

(sxa6,520U4 G

TUNG-SOL

2y
MAX "] .
FULL WAVE
ST HIGH VACUUM RECTIFIER
s 43"
Sis uax.
uax COATED FILAMENT
5.0 VOLTS 3.0 AMPERES
AC
13
s il
5UNG - MEDIUM 5 PIN OCTAL BASE
£X4G - MEDIUM B PIW OCTAL BASE GLASS BULB

|
MAX,

523 - MEDIUM ¥ PIR BASE

G-5Ta G-5Q
BOTTOM VIEW BOTTOM VIEW BOTTOM VIEW
5U4G HXUG 523

THE TUNG-SOL 5U4G, 5X4G AND 523 ARE DESIGNED FOR SERVICE AS POWER REC-

TIFIERS IN AC OPERATED RECE IVERS WHICH REQUIRE HIGH CURRENTS.
RATINGS AND ELECTRICAL CHARACTERISTICS ARE IDENTICAL.

RATINGS

MAX IMUM PEAK INVERSE VOLTAGE 1550
MAXIMUM STEADY~STATE PEAK PLATE CURRENT PER PLATE 675

OPERATING CONDITIONS AND CHARACTERISTICS

FULL WAVE RECTIFIER WITH CONDENSER INPUT TO FILTER

AC PLATE VOLTAGE PER PLATE (RMsS)MAX. 450
DC OUTPUT CURRENTYAX- 225
TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCE PER PLATE¥'"-A 75

-

FULL WAVE RECTIFIER WITH CHOKE INPUT TO FILTER

AC PLATE VOLTAGE PER PLATE (RMS)"AX. 550
DC OUTPUT CURRENTYAX- 225
VALUE OF INPUT CHOKe™'"- . 3
TUBE VOLTAGE DROP 58

AT 225 MA. PER PLATE

A WHEN FILTER CORDENSERS LARGER THAN 80 wfds ARF USED, IT MAY BE MECESSARY TO AOD

PLATE SUPPLY INPEDANCE.

CONTINVED WEXT PAGE

THEIR
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VoLTS
MA .

VoL TS
MA .,
OHMS

VoL TS
MA .

HENRYS

vOoLTS

ADDITIONAL

),

COPYRIGHT 1940 8Y TUNG-SOL LAMP WORKS INC. RADIO TUBE DIVISION NEWARK. NEW JERSEY. U. 8. A



5U4 G(5x4c,523).

(1]
[ I
— : :
— ac .
s00{ & '
1 % P
= 5U46, bxue, 523
— N )
L { = Ef = 5.0 Volts AC P
x
- ONE PLATE ONLY
200{— = =d
H = -
1 W
&
1 3
100 w ' r
R ;
3 f
I a- i
B -
0, -
0 10 20 30 40 50 60 70
DC PLATE VOLTS
5U46, 5x46, 523
Ef=5.0 Volts AC
N e FULL WAVE RECTIFIER
\’"Dut 5500
600 V. Rus T] T
- M P 4 4
e e P P[472~ ,
. L1 ™~
- ; NI N~
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+ 500 <
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- 1 -
T D 400
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PLATE
699-2

FEB. 15
19%0

3wOV4G6

TUNG-SOL

1y
TMAX,
1 _
FULL WAVE
ST.14 .
- a5 HIGH VACUUM RECTIFIER
45 MAX,
naxe
—MMH UN|POTENTIAL CATHODE
13 ,lf;'_‘
Cuax®] HEA "ER uax.
MEDIUM & PIn BASE MEDIUM 5 PIN OCTAL BASE
83v 5.0 VOLTS 2.0 AMPERES VUG
AC
GLASS BULB
G-5L
BOTTOM VIEW. BOTTOM VIEW

THE TUNG-SOL 5V4G AND 83V ARE POWER RECTIFIERS WITH LOW INTERNAL VOLTAGE
DROPS. THEY ARE DESIGNED FOR SERVICE IN AC OPERATED RECE IVERS THAT RE—
QUIRE HIGH CURRENTS. THEIR RATINGS AND ELECTRICAL CHARACTERISTICS ARE
IDENTICAL .
RATINGS
MAX IMUM PEAK INVERSE VOLTAGE 1400 VOLTS
MAX IMUM STEADY—STATE PEAK PLATE CURRENT PER PLATE 525 MA .,
OPERATING CONDITIONS AND CHARACTERISTICS

FULL WAVE RECTIFIER WITH CONDENSER INPUT TO FILTER

AC PLATE VOLTAGE:PER PLATE (RMS)¥AX- 375 VOLTS

DC OUTPUT CURRENTMAX {Zg MA.

TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCE PER PLATEM!N A 65 OHMS
-l

FULL WAVE RECTIFIER WITH CHOKE INPUT TO FILTER

AC PLATE VOLTAGE PER PLATE (RMS)M"Ax. 500 VOLTS

DC OUTPUT CURRENT MAX. 175 MA.

VALUE OF INPUT CHOKE *'** 4.0 HENRYS
e,

TUBE VOLTAGE OROP 23 VOLTS

AT 175 MA. PER PLATE

Aln[l FILTER COWDEWSERS LARGER THNAN 4O MFDS ARE USED, 1T MAY BE NECESSARY TO ADO ADDITIOWAL
PLATE SUPPLY IMPEDANCE.
FOR “INTERPRETATION OF RATINGS®™, REFER TO FRONT OF BOOK.

CONTINUVED NEXT PAGE

~

COPYRIGHT 19840 AY TUNG-SOL LAMP WORKS INC RADIO TUBE DIVISION NEWARNK. NEW JERSEY. U.S. A




5V4 G esv
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400
@ Sveg, 83V
& Ef = 5.0 Volts p 4
o .
g ONE PLATE ONLY )
= 300
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& 200 )4
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/4
0
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) T ] FULL WAVE RECTIFIER
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PLATE
991-2

JAN. 31
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. 5W4, 5W4GT/G

TUNG-SOL -

,-
FULL WAVE fﬁiii_v,
T T.9 2‘!5

HIGH VACUUM RECTIFIER 3y g
MaX f__ nf'
) 1
COATED £ LAMENT
5.0 VOLTS 1.5 AMPERES "ZJ
AC
METAL SHELL GLASS BuLB
5 PIN OCTAL BASE INTERMEDIATE 5 PIN OCTAL BASE
SNy BWLGT/G

- “
G-5Ta
BOTTOM VIEW BOTTOM VIEW
5w PWUGT/G

THE TUNG-SOL 5W4 AND 5WU4GT/G ARE DESIGNEC FOR SERVICE AS POWER RECTI-
FIERS IN AC OPERATED RECEIVERS. THEIR RATINGS AND ELECTRICAL CHARAC-
TERISTICS ARE IDENTICAL.

RAT INGS
MAXIMUM AC PLATE VOLTAGE (RMS) CONDENSER INPUT PER PLATE 355 o 15
MAX IMUM AC PLATE VOLTAGE (RMS) CHOKE INPuT PER PLATE 500 voLTS
MAX IMUM PEAK INVERSE VOLTAGE 1400 voLTS
MAXIMUM STEADY—STATE PEAK PLATE CURRENT PER PLATE 300  MaA.
TUBE VOLTAGE DROP AT 100 MA. PER PLATE 45 VOLTS

TYPICAL OPERATING CONDITIONS ANC CHARACTERISTICS

FULL WAVE RECTIFIER WITH CONDENSER INPUT TO FILTER

AC PLATE VOLTAGE PER PLATE (RMS) 350 VOLTS
DC OUTPUT CURRENT MAX. 100 MA .,
TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCE PtR PLATE "'%-4 25 OHMS

FULL WAVE RECTIFIER WITH CHOKE INPUT TO FILTER

AC PLATE VOLTAGE PER PLATE (RMS) 500 VoL TS
DC OUTPUT CURRENT WAX. 100 MA.
VALUE OF INPUT CHOKE "' 6 HENRYS

A WHEN FILTER CONDENSERS LARGER TMAW N0 MFDS ARE USED, 1T MAY BE WECESSARY TO ADO ADDITIONAL
PLATE SUPPLY IMPEDANCE.

FOR‘ "IRTERPRETATION OF RATINGS™ REFER TO FRONT OF BOOK-.

CONTINUED WEXT PAGE
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SW4, 5W4GT/G

i [T I i ]
. 11 ) F _ r
1 .
150
o W4, SWUGT/G
& Ef=5.0 Volts AC
& T : >
z [ . ONE PLATE ONLY
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= 50 —
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= 1
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(5U46G,523) 5 X 4 G
- TUNG-SOL : \

2%
- MAX —
-FULL WAVE
stie HIGH VACUUM RECTIF IER .
5" 45. 5
St MA‘K. max
COATED FI[LAMENT
5.0 VOLTS 3.0 AMPERES
AC .

A 3"
13 ;li_J
Maax] MAX

GLASS BULB

SUNG - MEDIUM 5 PIN OCTAL BASE
5XUG - MEDIUM B PIN OCTAL BASE

523 - MEDIUM 4 PIN BASE

G-5Ta G-5Q
BOTTOM VIEW BOTTOM VIEW BOTTOM VIEW
huuG HXUG 523

THE TUNG-SOL 5U4G, 5X4G AND H5Z3 ARE DESIGNED FOR SERVICE AS POWER REC-
TI IERS IN AC OPERATED RECE VERS WHICH REQUIRE HIGH CURRENTS. THEIR
RATINGS AND ELECTR{CAL CHARACTER!STICS ARE IJENTIC: L.

RATINGS

MAX IMUM PEAK INVERSE VOLTAGE 1550 VOLTS
MAX IMUM STEADY—STATE PEAK PLATE CURRENT PER PLATE 675 MA .

OPERATING CONDITIONS AND CHARACTERISTICS

FULL WAVE RECTIFIER WITH CONDENSER INPUT TO FILTER

PRINTED 1N u. 8. 4

AC PLATE VOLTAGE PER PLATE (RMS)MAX. 450 VOLTS
T OUTPUT CURRENTMAX- 225 MA .
TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCE PER PLATE“!M-A 75 OHMS

FULL WAVE RECTIFIER WITH CHOKE INPUT TO FILTER

*Z PLATE VOLTAGE PER PLATE (RMS)WAX. 550 VOLTS
DC OUTPUT CURRENTY**- 225 MA.
VALUE OF INPUT CHOKE™'- 3 HENRYS
TUBE VOLTAGE DROP 58 vOLTS

AT 225 MA. PER PLATE

PLATE SUPPLY IMPEDANCE.

WHEN FILTER CONDENSERS LARGER TNAR 40 ufds ARE USED, IT MAY BE NECESSARY TO ADD ADDITIONAL

PLATE
689-2
CONTINUED WEXT PAGE

JAR. 29
1940
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5X4 G<5u4e,5z3)

|
[ o
wl
& ~
300 a
—— ! o
= 5U48, 5X46, 523 P
= = E¢ = 5.0 Volts AC 7
- X ONE PLATE ONLY L+
2004 = »
— ;; >
1 W
&
1 3
|| A
I(ND__- Es —~
-d
] -
0 10 20 30 T} 50 60 70
OC PLATE YOLTS
5U4a, 5x46, 523
Ef=5.0 Volts AC
o~ £, FULL WAVE RECTIFIER
bug =
600 500 T
- Ms PER ISy
N~
b —— - ] \
500
I~
i 3%
2 ™ = e el - ]rr\
) E; = —— —
2 400 input I50? V. RMS PER PLATE ~—
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'_ Nh-,‘ 4m
: Sicsaupauanss
: 300 300
a [
Tt 1_ 300
200 -
= Condenser Input, C=4 uf
——~— = Choke Input, L = 20 h
100
0
0 50 100 150 200 250
DC LOAD IN MILLIAMPERES
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PLATE
1335-1
ocr. 25
1943

- o 5Y3GT/G, 5Y4G

TUNG-SOL

IN AC Ol
ARE IDE

FILAMEN
FILAMEN
MAX I MUM
MAX IMUNM
MAX | MUM

COND
MAX | MUM

CHOK
TUBE VO

DC A

5Y35T /G — MIOIUM 5 PIN OCTAL RASE

FULL WAVE HIGH VACUUM RECTIFIER

COATED FILAMENT

THE TUNG-SOL 5Y3GT/G,,5Y4G AND 80 ARE DESIGNED FOR USE AS POWFR RECTIFIERS

PERATED RECEIVERS. THEIR RATINGS AND ELECTRICAL CHARACTERISTICS

NTICAL.

RATINGS
T VOLTAGE 5.0 ac
T CURRENT 2.0
PEAK INVERSE VOLTAGE 1400
STEADY-STATE FFAK PLATE CURRENT PER PLATE 379
AC FLATE VOLTAGE PER PLATE (RMS)
ENSER INPUT 350
AC PLATE VOLTAGE PER PLATE (RMS)
E INPUT 500
LTAGF DKOr:* MEASURED WITH APPLIED
T 125 MA. PER PLATE 60

FOR INTERPRETATION OF RATINGS REFER TO RMA STANCARD M3-210

OPERATING COND!TIONS AND CHARACTERISTICS
FULL WAVE RECT(IFIER

COMOENSER tmpPyrT CHOKE (RPUT

FILAMENT VOLTAGE 5.0 ac 5.0 ac
AC PLATE VOLTAGE PER PLATE

(RMS) wmax. 350 500
DC OUTPUT CURRENT MAX . 125 125
TOTAL EFFECTIVE PLATE SUPPLY

IMPEDANCE PER PLATE MIN. 50
MINIMUM VALUE OF INPUT CHOKE D)

5Y357/6

SEE QTHER SIDE OF SHEET FOR CURVES

HORIZONTAL OPERATION PERMITTED ONLY IF PLANE OF THE FILAMENTS IS VERTICAL.

VOLTS
AMPS ,
VoL TS
AL

VOLTS
VOLTS

VOLTS

VoL TS

VOLTS
MA L

OHMS
HENRYS

-
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5Y3GT/G, 5Y46G o

200 }
——| 5Y3GT/G, 5YuG, 80 |—-- 1
E¢ = 5.0 Volts AC ;
ONE PLATE ONLY j
T
150
L

100

PLATE CURRENT (N MILLIAMPERES

P h b T TP T T T

50 >

0 10 20 30 40 50 60
DC PLATE VOLTS

B T T T T T T T
‘ ~{ Finput = 400 V. RMS PER PLATE L 4 .5Y3GT/G, SYUG, 80
: N . ! Ef = 5.0 Volts AC
— 500 — P+ | FULL WAVE RECTIFIER
TS T I T
E; ! |
3o || R L0out = 50 V. s b i 11
R -y P TE TW
400 S ~~ Il
1~ S~ T T e T ||
2 TS0, T =3 200
s g = —_— 450
: OIS s
= B (3% I~ !
i 300 = T Sa =40 -
] g ™~~~ [~~~ — I~ i
=3 M~ I~ ~ 1 =~ B
Q D | ~ 350
I~ o T S S g
200 e ey -
It~ L LTI
——— = Condenser Input, C = 4 uf 250 117
——— = Choke Input, L =20 h | %
IOO ll PLATE
I T T va
L © 7
0 25 50 75 100 125 150 | "5y
| s DC LOAD IM MILLIAMPERES .
[
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PLATE
691-2

JAR. 29
19%0

(susac,5x40DZJ

2y

MAX.

§T-16

-
s* a3
MAX,

L3
MAX.
S5U4GC - MEDIUM 5 PIN OCTAL BASE
5X4G ~ MEDIUM 8 PIN OCTAL BASE

TUNG-SOL

FULL WAVE
H16H VACUUM RECTIFIER

COATED FILAMENT

5.0 VOLTS 3.0 AMPERES

AC

GLASS BULB

G-5Ta
BOTTOM VIEW
5U4G

G-5Q
BOTTOM VIEW
HXUG

i

ST-16
53 ay
MAX. MAX.
o
L5
MAX.

BOTTOM VIEW
523

THE TUNG-SOL 5U4G, 5X4G AND 523 ARE DESIGNED FOR SERVICE AS POWER REC-

TIFIERS IN AC OPERATED RECE IVERS WHICH REQUIRE HIGH CURRENTS.
RATINGS AND ELECTRICAL CHARACTERISTICS ARE

RATINGS

MAX IMUM PEAK INVERSE VOLTAGE
MAX IMUM STEADY—STATE PEAK PLATE CURRENT PER PLATE

IDENTICAL.

OPERATING CONDITIONS AND CHARACTERISTICS

FULL WAVE RECTIFIER WITH CONDENSER INPUT TO FILTER

AC PLATE VOLTAGE PER PLATE (RMS)MAX.

DC OUTPUT CURRENTMAX.

TOTML EFFECTIVE PLATE SUPPLY IMPEDANCE PER PLATE “'"-A

FULL WAVE RECTIFIER WITH CHOKE

AC PLATE VOLTAGE PER PLATE (RMS)¥AX-

DC OUTPUT CURRENT"*X

VALUE OF INPUT CHOKE"'"-

TUBE VOLTAGE DROP

AT 225 MA. PER PLATE

A
PLATE SUPPLY IMPEDANCE,

CORTINUED WEXT PAGE

INPUT TO FILTER

THEIR
1550 VOLTS
675 MA .
450 VOLTS
225 MA .

75 OHMS
HB0 * VOLTS
225 MA.

3 HENRYS

58 VOLTS

WHER FILTER CONDENSERS LARGER THAN 4O ufds ARE USED, IV MAY BE WECESSARY TO ADD ADDITIONAL

COPYRIGHT 1940 BY TUNG-SOL LAMP WORKS INC.
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523(5U4G,5X4G)

[
mEd
- : "
300 & -
= 504G, 5X46, 523 ]
L (A Ef = 5.0 Volts AC
| * ONE PLATE ONLY L+~
200 = L
uf> r
‘&-’ 4
mE3
-
| | 3 L
100 w
| S e
— a- -
B —
. gt
‘0 10 20 30 40 50 60 70
0C PLATE VOLTS
5046, 5X46, 523
E¢=5.0 Volts AC
N Einp FULL WAVE RECTIFIER
NJPut =
600 900 v, ]
- PLATE
P
500 \\\
N~
4
i %0
. S SRSNEERERSS
E: = T e ey
2 400 input =500 V. RS PER plare TSy
= 1
5 T =400 .
- S .
1= ~ T~
3 300 p =
300 T~
2 =y
T4 -+ 300 ™
200 -
= Condenser Input, C=4 uf
— — = Choke Input, L = 20 h
100
PLATE
692-1
(]
()} 50 100 150 200 250
DC LOAD IN MILLIAMPERES
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smINTEO N U 8 A,

)

| R 524
— TUNG-SOL - v N

FULL WAVE
K16 VACUUM RECTIFIER

UNTPOTENTIAL CATHODE

HEATER
5.0 VOLTS 2.0 AMPERES
AC

METAL SHELL BOTTOM VIEW
5 PIN OCTAL BASE

THE TUNG-SOL 5Z4 1S DESIGNED FOR SERVICE AS A POWER RECTIFIER IN AC OPER-
ATEU RECEIVERS.

RATINGS

MAX IMUM PEAK INVERSE VOLTAGE 1400 VOLTS
MAX IMUM STEADY—=STATE PEAK PLATE CURRENT PER PLATE ; 375 MA.

OPERATING CONDITIONS AND CHARACTERISTICS

FULL WAVE RECTIFIER WITH CONDENSER INPUT TO FILTER

AC PLATE VOLTAGE PER PLATE (RMS) MA% 350 VOLTS
DC OUTPUT CURRENTYAX. ’ 125 MA .
TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCE PER PLATE LLLEN 30 OHMS

| . "

FULL WAVE RECTIFIER WITH CHKE INPUT TO FILTER

AC PLATE VOLTAGE PER PL:TE (RMS) "X 500 VOLTS
i"C OUTPUT CURRENT “AX- 125 MA.
VALUE OF INPUT CHOKE*'": 5 HENRYS
TUBE VOLTAGE DROP 20 VOLTS

AT 125 MA. PER PLATE

A wnen FILTER CONDENSERS LARGER THA® 40 AIFOS ARE USED, IT MAY BE NECESSARY TO ADD ADOITIONAL

PLATE SUPPLY IMPEDASCE.

;L‘Yl FOR ®INTERPRETATION OF RATINGS®, REFER TO FROWT OF BOOK.
05-2

FEB. 15
19%0
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524

— 250
- 524 '
j Ef = 5.0 Volts P :
- ONE PLATE ONLY pd
4
Te
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& 100 A
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- 50
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[ | 0 = , .
- 0 5 10 15 20 25 30 35
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T T T T T T T T T T ‘
(T T T T IH 524
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—— T Bpt
3 ""~~
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PLATE
893-2

nov. 8
1940

6A3

TUNG-SOL

— )
T S
Max
T |
; TRIODE POWER AMPLIFIER
ste COATED FILAMENT
3‘%" . 6.3 VOLTS 1.0 AMPERE
5% AC OR DC
MA X -
GLASS BULB 40
. BOTTOM VIEW
'3 MEDIUM 4 PIN BASE
THE TUNG-SOL 6A3 1S A FILAMENT TYPE TRIODE POWER AMPLIFIER DESIGN-
ED FOR SERVICE IN THE OUTPUT STAGE OF AUDIO AMPLIFIERS WHERE HIGH
OUTPUT AND LOW HARMONIC DISTORTION ARE DESIRED. ITS RATINGS AND
CHARACTERISTICS ARE SIMILAR TO THOSE OF THE 2A3 AND 6BU4G.
OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A1 AMPL IFIER —~ONE TUBE
PLATE VOLTAGE “*X- 250 VOLTS
GRID VOLTAGE® ~45 VOLTS
GRID CIRCUIT RESISTANCE “AX
FIXED BIAS 0.05 MEGOHM
SELF BIAS 0.5 MEGOHM
PLATE CURRENT 60 MA.
PLATE RESISTANCE 800 OHMS
TRANSCONDUCTANCE 5250 HMHOS
AMPL IF ICATION FACTOR 4.2
LOAD RESISTANCE 2500 OHMS
POWER OUTPUT 3.2 WATTS
SECOND HARMONIC DISTORTION 5 PER CENT
CLASS AB1 PUSH —PULL AMPL IFIER
VALUES FOR TWO TUBES
FIXED BIAS SELF BIAS
PLATE VOLTAGE “*X- 325 325 VOLTS
GRID VOLTAGE ¢ -68 - voLTS
SELF BIAS RESISTOR - 850 OHMS
2ERO=S IGNAL PLATE CURRENT PER TuBE 40 40 MA .
LOAD RESISTANCE PER TUBE 750 1250 OHMS
EFFECTIVE LOAD RESISTANCE PLATE TO PLATE 3000 5000 OHMS
TOTAL HARMONIC DISTORT ION 2.5 L} PER CENT
POWER OUTPUT 15 10 WATTS
e GRID VOLTAGE MEASURED FROM MID-POINT OF AC OPERATED FILAMENT,
N\ J

COPYRIGHT 1040 BY TUNG-SOL LAMP WORKS INC. RADIO TUBE DIVISION

NEWARK NEW JERSEY.U.S. A,




6A4/LA

( TUNG-SOL

T
PENTODE POWER AMPLIF IER
COATED FILAMENT
% 6.3 VOLTS 0.3 AMPERE
* AC OR DC
GLASS BULB
! BOTTOM VIEW
MEDIUM 5 PIN BASE
THE TUNG-SOL 6A4/LA IS A FILAMENT TYPE POWER OUTPUT PENTODE.
OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A1 AMPLIFIER
PLATE VOLTAGE 135 180 MAx- VOLTS
SCREEN VOLTAGE 139 180 MAx- VOLTS
CONTROL GRID VOLTAGE? -9 -12 voLTs
PLATE CURRENT 14 22 MA .
SCREEN CURRENT 2.5 3.9 MA.
PLATE RESISTANCE APPROX. 52600 45500 OHMS
TRANSCONDUCTANCE 1900 2200 UMHOS
AMPLIFICATION FACTORAPPROX. 100 100
LOAD RESISTANCE 9500 8000 OHMS
TOTAL HARMONIC DISTORTION 9 9 PER CENT
POWER OUTPUT 0.7 1.4 WATTS
A GRIO VOLTAGE MEASURED FROM NEGATIVE END OF DC OPERATED FILAMENT, IF THE FILAMENT IS AC
OPERATED, THME TABULATED VALUES OF GRID VOLTAGE SMOULD BE INCREASED BY % VOLTS, AND THEY
SHOULD BE REFERRED TO THE MID-POINT OF THE FILAMENT.
L )

COPYRIGHT 1940 BY TUNG-SOL LAMP WORKS INC. RADIO TUBE DIVISION

NEWARK, NEW JERSEY, U.S. A.

PLATE
89%-1




l smINTED M L. 8. .

PLATE
1139-2

"wv.17
1981

6A6

TUNG-SOL

TWIN TRIODE

POWER AMPLIFIER

UNIPOTENTIAL CATHODE

P
Sl

3
>
» o

HEATER
6.3 VOLTS 0.8 AMPERE
AC OR DC

GLASS BULB

¥
MAX

MEDIUM 7 PIN BASE

BOTTOM VIEW

THE TUNG-SOL 6A6 IS A TWIN TRIODE DESIGNED FOR SERVICE AS A CLASS B

POWER AMPLIF IER AND AS A CLASS A1 DRIVER.
ER RATINGS,
TYPES 6N7, 6N7G, 6N7GT AND 53.

RATINGS

CLASS Ar AMPLIFIER

MAXIMUM PLATE VOLTAGE 300
MAX IMUM PEAK PLATE CURRENT PEF PLATE 125
MAXIMUM AVERAGE D!SSIPATION PER PLATF 1.0

WITH THE EXCEPTION OF HEAT-
ITS RATINGS AND CHAF:ACTERISTICS ARE IDENTICAL TO THOSE OF

VOLTS
MA .
WATT

TYPICAL OPERATINT. CONDITIONS AND CHARACTERISTICS

CLASS A1 AMFLIFIER — TRIODES CONNECTED IN PARALLEL

PLATE VOLTAGE 25C 29
CONTROL GRID VOLTAGE -5 -
PLATE CURRENT 6

PLATE RESISTANCE 11 300 1100
TRANSCONDUCTANCE 3100 320
AMPL IFICATION FACTOR 35 3

RAT INGS
CLASS B POWER AMPLIFIER

MAX IMUM PLATE VOLTAGE 300
MAXIMUM PEAK PLATE CURRENT 126
MAX IMUM AVERAGE DISSIPATION PER PLATE 5.5

CONTINUED WEXT PAGE

4
6
5
0
0
5

VoL TS
VoL TS
MA .

OHMS

UMHOS

VOLTS
MA.
WATTS
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6A6

PLATE VOLTS (Ep)

- TUNG-SOL ~
OPERATING CONDITIONS AND CHARACTERISTICS*
CLASS B AMPLIFIER IDEAL TYPICAL
ZERO SIGNAL PLATE VOLTAGE 300 300 VoL TS
DC GRID VOLTAGE 0 0 voLT
PEAK AF SIGNAL VOLTAGEPER GRio(e) 29 y1¢ VoL TS
MAXIMUM SIGNAL PEAK GRID CURRENTPER GRID 20 22 MA.
ZERO SIGNAL PLATE CURRENTPER PLATE 17.5 17.5 MA.
MAXIMUM SIGNAL DC PLATE CURRENTPER PLATE 35 35 MA.
GRID IMPEDANCE AT 400 CYCLES 0 5160 OHMS
PLATE SUPPLY IMPEDANCE 0 1000 OHMS
EFFECTIVE LOAD RESISTANCEPLATE TO PLATE 8000 8000 OHMS
TOTAL HARMONIC DISTORTION ] 8 PER CENT
THIRD HARMONIC DISTORTION 3.5 1.5 PER CENT
FIFTH HARMONIC DISTORTION 1.5 2.5 PER CENT
POWER OUTPUT 10 10 WATTS
A UNLESS OTHERWISE SPECIFIED, VALUES ARE FOR BOTR UNITS
8 FOR POWER OUTPUT SHOWN.
¢ INCLUDES PEAK GRID IMPEOANCE VOLTAGE OROP."
o THE 516 OMMS |MPEODANCE CONSISTS OF A 50 MH. INOUCTANCE ANO A 500 OMM RESISTANCE.
. J
126 9
]
6A6
> N Ef = 6.3 V.
100 =
@ LA EACH TRIODE UNIT
ot L \'25
P 1 .
= -
< 1
=75 A .y
= 4 1 Lt
o / Pl
| A - 5
2 /, /‘/ ]
:50 y ‘// L=
= ol ,\,’&9
z pt gt
L
S " L
w A | "1 &5
- 1 -—
525 1
o 4 |1 et V]
P e "1 2.5
|t 1 —__‘_‘—1?5
- | 1" T | ———"“;‘5-
o I I - B ‘] 'I‘
0 50 100 150 200 25 800 350
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PLATE
918-2

0EC.30
19%0

TUNG-SOL

(2A7) 6A7 3

PENTAGRID CONVERTER

UNTPOTENTIAL CATHODE

HEATER
2A7 - 2.5 VOLTS 0.8 AMPERE
6A7 — 6.3 VOLTS 0.3 AMPERE
AC OR DC
GLASS BULB

SMALL 7 PIN BASE

BOTTOM VIEW

THE TUNG-SOL 2A7 AND 6A7 ARE PENTAGRID CONVERTERS DESIGNED FOR SERVICE
AS OSCILLATORS AND MIXERS IN AC OPERATED AND AC —DC OPERATED RECE (VERS.
WITH THE EXCEPTION OF HEATER RATINGS, THEY HAVE IDENTICAL RATINGS AND

ELECTRICAL CHARACTERISTICS.

RATINGS

MAXIMUM PLATE (P) VOLTAGE

MAX IMUM SCREEN (Gs) SUPPLY VOLTAGE

MAXIMUM SCREEN VOLTAGE

MINIMUM EXTERNAL CONTROL GRID (G) BIAS VOLTAGE
MAX IMUM OSCILLATOR ANODE (Ga) SUPPLY VOLTAGE
MAX IMUM OSCILLATOR ANODE VOLTAGE

MAX IMUM TOTAL CATHODE CURRENT

MAX IMUM PLATE DISSIPATION

MAX IMUM SCREEN DISSIPATION

MAX IMUM OSCILLATOR ANODE DISSIPATION

300 vOLTS
300 VOLTS
100 VOL TS
0 voLTS
300 vOLTS
200 VOLTS
14 MA .
1.0 WATT
0.3 WATT
0.7 WATT

FOR “INTERPRETATION OF RATINGS®™ REFER TO FROWT OF BOOK.

CONTINUED WEXT PAGE

)
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r . ey Th
6A7 (2A7)

- “TUNG-SOL —

DIRECT INTERELECTRODE CAPACITANCES

CONTROL GRID (G) TO MIXER PLATE (p)S 0.3 upf
; CONTROL GRID (G) TO OSCILLATOR ANODE (Ga)® 0.15 puf
' CONTROL GRID (G) TO OSCILLATOR GRID (Go)S 0.15 upf
! OSCILLATOR GRID (Go) TO OSCILLATOR ANODE (Ga) 1.0 ppf
RF {NPUT: CONTROL GRID (G) TO ALL OTHER ELECTRODES 8.5 upf
OSCILLATOR INPUT: OSCILLATOR GRID (Go) TO ALL OTHER puf
ELECTRODES 7.0 uuf

OSCILLATOR OUTPUT: OSCILLATOR ANODE (Ga) TO ALL OTHER
ELECTRODES 5.9 puf
MIXER OUTPUT: MIXER PLATE (P) TO ALL OTHER ELECTRODES 9.0 puf

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CONVERTER SERVICE

s

PLATE (P) VOLTAGE 100 . 2R0 VOLTS
I SCREEN (Gs) VOLTAGE 50 100 VOLTS
CONTROL GRID (G) VOLTAGE M!*- -1.5 -3 VOLTS
OSCILLATOR ANODE (GA) SUPPLY VOLTAGE" - 256 VOLTS
OSCILLATOR ANODE VOLTAGE 100 - vOLTS
OSCILLATOR GRID (Go) RESISTOR 50 000 50 000 OHMS
PLATE CURRENT 1.1 3.5 MA .
SCREEN CURRENT 1.3 2.7 MA .
OSCILLATOR ANODE CURRENT 2.0 4.0 MA.
OSCILLATOR GRID CURRENT 0.25 0.4 MA.
TOTAL CATHODE CURRENT 4.6 10.6 MA .
PLATE RESISTANCE APPROX. 0.6 0.36 ME GOHM
CONVERS1ON TRANSCONDUCTANCE 360 - HMHOS
FOR CONTROL GRID (G) VOLTAGE = —1.5 V.
CONVERSION TRANSCONDUCTANCE 180 550 HMHOS
FOR CONTROL GRID (G) VOLTAGE = -3 V.,
y CONVERS ION TRANSCONDUCTANCE 50 326 KMHOS
r FOR CONTROL GRID (G) VOLTAGE = —6 V.
CONVERSION TRANSCONDUCTANCE ~ 100 HUMHOS
5 FOR CONTROL GR1D (G) VOLTAGE = =10 V.
} CONVERSION TRANSCONDUCTANCE APPROX. 3 - KMHOS
! FOR CONTROL GRID (G) VOLTAGE = -20 V.
4 CONVERSION TRANSCONDUCTANCE APPROX. - 6 KMHOS
- FOR CONTROL GRID (G) VOLTAGE = =35 V.
PLATE
919-2

‘4 APPLIED THROUGH A 20 000 OMM DROPPING RESISTOR

S witw EXTERNAL SHIELD COWNECTED TO CATHODE
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PLATE
1078-3

JuLY 28
19%1

‘7
e

lig

MAX.

METAL SHELL
8 PIN OCTAL BASE

6A8

BOTTOM VIEW
6A8, 6ABGT

PENTAGR ID CONVERTER

UNIPOTENTI AL CATHODE

HEATER
6.3 VOLTS
AC OR DC

GLASS BULS
SMALL 8 PIR OCTAL BASE

6A8G

0.3 AMPERE

L

1

1 3
»
x
N
> ajw—"

13-

MAX.

GLASS Bute
8 PIN OCYAL -BASE
WITH METAL SMELL

6A8GT

G-8A

BOTTOM VIEW
6A8G

THE TUNG-SOL 6A8, 6ABG, AND 6ABGT ARE PENTAGRID CONVERTERS DESIGNED FOR
SERVICE AS COMBINED OSCILLATORS AND MIXERS IN AC, STORAGE BATTERY, AND

AC ~ DG OPERATED RECEIVERS. WITH THE EXCEPTION OF CAPACITANCES, THEIR

RATINGS AND CHARACTERISTICS ARE IDENTICAL WITH THOSE OF THE 6A7.

RATINGS

MAXIMUM PLATE VOLTAGE 300 vOoLTS
MAXIMUM SCREEN (Gs) SUPPLY VOLTAGE 300 VOLTS
MAX IMUM SCREEN VOLTAGE 100 vOLTS
MINIMUM EXTERNAL CONTROL GRID (G) BIAS VOLTAGE o] voLTS
MAXIMUM OSCILLATOR ANODE (Ga) SUPPLY VOLTAGE 300 VOLTS
MAX IMUM OSCILLATOR ANGDE VOLTAGE 200 voLTS
MAXIMUM TOTAL CATHODE CURRENT 14 MA.
MAX IMUM PLATE DISSIPATION 1.0 WATT
MAXIMUM SCREEN DISSIPATION 0.3 WATT
MAXIMUM OSCILLATOR ANODE DISSIPATION .75 WATT

FOR “"INTERPRETATION OF RATINGS® REFER TO FRONT OF BOOK.

.

CONTINUED NEXT PAGE
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6A8,6A8G,6A8GT .
. TUNG-SOL —

DIRECT INTERELECTRODE CAPACITANCES * 6A86
6AB  gagGT
CONTROL GRID (G) TO MIXER PLATE (P) 0.06 .26 puf
CONTROL GRID (G) TO OSCILLATOR ANODE (GA) 0.1 .19 upf
CONTROL GRID (G) TO OSCILLATOR GRID (Go) 0.09 .16 ppf )
OSCILLATOR GRID (Go) TO OSCILLATOR ANODE (Ga) 0.8 1.1 upf ~
RF INPUT: CONTROL GRID (G) TO ALL OTHER ELECTRODES 12.0 9.5 uuf
OSCILLATOR INPUT: OSCILLATOR GRID (Go) TO ALL
OTHER ELECTRODES 6.5 6.0 puf
OSCILLATOR OUTPUT: OSCILLATOR ANOOE (Ga) TO ALL
OTHER ELECTRODES 5 4.6 ppf
MIXER OUTPUT: MIXER PLATE (P) TO ALL OTHER ‘
ELECTRODES . 12 12 upf
TYPICAL OPERATI!.. .ONDITIONS AND CHARACTERISTICS
CONVERTER SERVICE ‘
PLATE (P) VOLTAGE 100 250 VOLTS
SCREEN (Gs) VOLTAGE 50 100 VOLTS
CONTROL GRID (G) VOLTAGE W!f- -1.5 -3 VOLTS
OSCILLATOR ANODE (GA) SUPPLY VOLTAGE* - 250 voLTS
OSCILLATOR ANODE VOLTAGE 100 - VOLTS .
OSCILLATOR GRID (Go) RESISTOR 50000 50000 OHMS
PLATE CURRENT 1.1 3.5 MA .
SCREEN CURRENT 1.3 2.7 MA .
OSCILLATOR ANODE CURRENT 2.0 4.0 MA.
OSCILLATOR GRID CURRENT 0.25 0.4 MA . .
, TOTAL CATHODE CURRENT 4.6 10.6 MA .
? PLATE RESISTANCE 0.6 0.36 ME GOHM
CONVERSI1ON TRANSCONDUCTANCE 360 - UMHOS
FOR CONTROL GRID (G) VOLTAGE = ~1.H V.
CONVERS 10N TRANSCONDUCTANCE 180 550 pMHoS
FOR CONTROL GRID (G) VOLTAGE = =3 V.
CONVERSION TRANSCONDUCTANCE 50 325 KMHOS ’
: FOR CONTROL GRID (G) VOLTAGE = -6 V.
: CONVERSION TRANSCONDUCTANCE - 100 KMHOS
‘5 FOR CONTROL GRID (G) VOLTAGE = =10 V.
3 ) CONVERS 1ON TRANSCONDUCTANCE APPROX. 3 - MMHOS
FOR CONTROL GRID (G) VOLTAGE = —20 V.
CONVERS |ON TRANSCONDUCTANCE *PPROX. - 6 HMHOS
FOR CONTROL GRID (G) VOLTAGE = ~35 V, e
N
A APPLIEO THROUGH A 20 000 ONM DROPPING RESISTOR
s WITH EXTERWAL SMIELD OR SHELL CONNECTED TO CATHOOE ;;1‘97.[1
. )
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PLATE
872-1

ocT. 21
1940

6AB5/6N5

TUNG-SOL

~
1%
uax, L CATHODE RAY TUNING INDICATOR
TN
e ) UNIPOTENTIAL CATHODE
32 HEATER
"“’"4% 6.3 VOLTS 0.15 AMPERE
MAX. AC OR DC
i
HU””U -1 GLASS BULE BOTTOM VIEWV
|.11657 |
Max. .
SMALL ¢ PIN BASE
THE TUNG-SOL 6AB5/6NH CONSISTS OF A CIRCULAR FLUORESCENT SCREEN WITH AN
INDICATING SHADOW ANGLE, WHICH IS CONTROLLED BY AN INTERNALLY CONNECTED
AMPLIFIER. WHEN THE 6AB5/6N5 IS USED AS A TUNING INDICATOR, AVC VOLTAGE
IS APPLIED TO THE TRIODE GRID. |1 IS RECOMMENDED FOR APPLICATIONS WHICH
REQUIRE A HEATER OF LOW CURRENT DRAIN. )
{
RATINGS
MAXIMUM PLATE SUPPLY VOLTAGE 180 . VOLTS
MAX IMUM TARGET VOLTAGE 180 VOLTS
MINIMUM TARGET VOLTAGE 100 vOLTS
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
PLATE AND TARGET SUPPLY VOLTAGE 135 VOLTS
SERIES TRIODE PLATE RESISTOR 0.25 ME GOHM
TRIODE GRID VOLTAGE (0O SHADOW ANGLE) —10Q ArPRox. VOLTS
TRIODE GRID VOLTAGE (909 SHADOW ANGLE) O APPROX. vOLTS
TRIODE PLATE CURRENT (TRIODE GRID V.=0) . 0.5 * MA.
TARGET CURRENT (TRIODE GRID V.=0) 2.0* MA.
A SuBuECT TO WIDE VARIATION
FOR ®IRTERPRETATION OF RATINGS™, REFER TO FRONT OF BOOK.
NOTE: THIS DOUBLE-BRANOED TUBE, 6AB5/ 685, REPLACES EITHER THE 6AB5 OR THE 6n5.
CORT INUED NEXT PAGE
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6AB5/6N5

6AB5/6N5 —|
£f = 6.3 V. .
Epp =135 V. L
mﬁm_‘om» =135 V. 1 "
75 Series Plate — w
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smuTEIDIN U 0. A

YT S NNNE VTR

6AB7/1853
— TUNG-SOL w

TELEVISION AMPLIFIER PENTODE

COATED UMIPOTENTIAL CATHODE

HEATER

6.3 VOLTS  0.45 AMPERE =]
AC Ok DC ") 05

ANY MOUNTING POSITION

. METAL SHELL BOTTOM VIEW
B SMALL WAFER
8~PIN OCTAL

THE 6AB7/1853 IS A HIGH TRANSCONDUCTANCE “SEMI-REMOTE CUT-OFF AMPLIFIER
TUBE. THIS TUBE IS DESIGNEL FOR IELEVISION RF AND |F AMPLIFIER
SERVICE. PRECAUTIONS SHOULD BE TAKEN NOT TO EXCEED NISSIPATION-RATING
WITH EXPECTED LINE-VOLT4GE FLUCTUATIONS, ESPECIALLY W!TH FIXED-BIAS
PERATION,

RATINGS
INTERPRETED ACCOROING TO KMA STANDARO wB-21C

HEATER VOLTAGE (AC OR DC) 6.3 VOLTS
HEATER CURRENT 0.6% AMP .
MAX, PLATE VOLTAGE 300 voLTS
MAX. SCREEN VOLTAGE 200 VOLTS
MAX. SCREEN SUPPLY VOLTAGE 300 ‘VOLTS
MAX. PLATE DISSIPATION 3.7% WATTS
MAX. SCREEN DISS|PATION 0.6% WATT
HEATER—CATHODE VOLTAGE AS LOW #S POSSIBLE

DIRECT INTERELECTRODE CAPACITANCES

WITH SHELL CONNECTED TO CATHOOE

6RID TO PLATE (Max.} 0.015 ppf
Y INPUT I3 pf
CUTPUT. o] ppf

CONT INUED ON FOLLOWING PAGE
PLATE
1602

oct. 15,
. 1948

\_ )
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6AB7/1853 . °

f

CORT INUED FROM PRECEDING PAGE

v

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER

WITH FIXED WITH SERIES
SCREEN SUPPLY  SCRiEN RESISTOR

HEATER VOLTAGE * v.3 6.3 VoL TS
PLATE VOLTAGE 300 : : 300 vOoLTS
SCREEN SUPPLY VOLTAGEA 200 300 VoL TS
GRID VOLTAGE (MIN,)B -3 -3 voLTS
SUPPRESSOR VOLTAGEC 0 0 voLTS
PLATE CURRENT 12.5 12.5 MA .
SCREEN CURRENT 3.2 3.2 MA L
PLATE RESISTANCE (APPROX.) 0.7 0.7 ME GOHM
SERIES SCREEN RES ISTOR 30 000 UHME
GRID RESISTOR (MAX.) ME GOHM

EATRODE Bias 83? 06.28 ME GOHM
TRANSCONDUCTANCE 5000 5000 KMHOS
AMPLIFICATION FACTOR (APPROX.) 3500 3500
Gaég géAPsMF‘gg TRANSCONDUCTANCE 15 22,5 VvOLTS

ASC“[EI SUPPLY VOLTAGES GREATER THAN 200 vOLTS RBQUIRE THE USE OF A SERJES DROPPIRG RESISTOR
TO LIMIT THE VOLTAGE AT THE SCREEW TO 200 vOLTS WITH WORMAL PLATE CURNENT OF 12.5 MA.

BTN[ GRID B1AS MAY BE OBTAINED FROW A CATHOOE BIAN BESISTOR MAVING A VALUE OF 190 OnMS
LIEEY TN

Cll RF AND |F SYAGES, THE SUPPRESSOR SMOULD BE COWNECTED DIRECTLY TO GROUND TO MINIMIZE
FreDBATR.

NOTE: PRECAUTIONS MUST BE TAKEN 1N HIGH FREGUENCY CIRCUITS TO MINIMIZE THE CNARACTER-

ISTICALLY LARGE VARIATION OF INPUT CAPACITANCE AND INPUT CONOUCTANCE WITH PLATE
CURRENT.

SINILAR TTPE REFPERENCE: Somewhat similar to type 6567.
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6AB7/1853

6AB7/1853
Ef = 6.3
Screen Vol ts = 200
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P
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6ABT7/1853

SCREEN | SERIES SCREEN 687/1853
CURVE | SUPPLY | RESISTOR-OHMS Ef = 6.3 Volts
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PLATE
1173-1

FEB. 28
1942

6ACSGT/G

.
MAX
T-9
23
MAX.
33

UK

13"
— 6|
MAX,

TUNG-SOL

HIGH-MU
TRIODE POWER AMPLIFIER

UNIPOTENTIAL CATHODE

HEATER
6.3 VOLTS 0.4 AMPERE
AC OR DC

GLASS BULB

INTERMEDIATE & PIN OCTAL BASE

THE TUNG-SOL 6ACHGT/G IS A HIGH MU POWER OUTPUT TRIODE DESIGNED FOR
SERVICE N DYNAMIC COUPLED CIRCUITS USING A TYPE 76, 6P5GT/G OR 6J5GT/G
AS A DRIVER. TWO TUNG-SOL 6ACHGT/G'S MAY BE USED AS A ZERO BIAS CLASS

B AMPLIFIER.
RATINGS
MAX IMUM PLATE VOLTAGE 250 VoL TS
MAX IMUM PEAK PLATE CURRENT 110 MA .,
MAX IMUM AVERAGE PLATE DISSIPATION 10 WATTS
AVERAGE CHARACTERISTICS

PLATE VOLTAGE 250 VOLTS
CONTROL GRID VOLTAGE +13 voLTs
PLATE CURRENT 32 MA.
GRID CURRENT ) MA.
PLATE RESISTANCE 36 700 OHMS
TRANSCONDUCTANCE 3400 UMHOS

AMPLIFICATION FACTOR

125

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

VALUES ARE

CLASS B POWER AMPLIFIER

FOR TWO TUBES UNLESS OTHERWISE SPECIFIED

PLATE VOLTAGE 250 VoL TS
CONTROL GRID VOLTAGE 0 VoL TS
PEAK AF SIGNAL VOLTAGE GRID TO GRID 70 voLTS
ZERO-S|GNAL PLATE CURRENT 5 MA .
PEAK PLATE CURRENT PER TUBE 110 MA .
EFFECTIVE LOAD RESISTANCE PLATE TO PLATE 10 000 OHMS
PEAK POWER INPUT .950 WATT
POWER OUTPUT APPROX- 8 WATTS

CONTINUED NEXT PAGE

~
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6ACSGT/G
s TUNG-SOL N

TYPICAL OPERATION

DYNAMIC COUPLED CLASS A1 AMPLIFIER

WITH TYPe 6PHGT/G OR 76 AS DRIVER

PLATE SUPPLY VOLTAGE 250 VoL TS
CONTROL GRID VOLTAGE* 0 voLv
DRIVER GRID RESISTORMAX. 1.0 ME GOHM
ZERO—SIGNAL PLATE CURRENT 32 MA .,
AVERAGE PLATE CURRENT OF DRIVER 5.5 MA.
INPUT SIGNAL TO DRIVER (RMS) 16.5 VOLTS
LOAD RESISTANCE 7000 OHMS
TOTAL HARMONIC DISTORTION 10 PER CENT
POWER OUTPUTE 3.7 WATTS

A B1AS VOLTAGE FOR BOTH THE 6AC5GT/G ANO THE DRIVER TUBE 1S DEVELOPED BY THE "OYNAMIC COUPLED"
CIRCUIT CONNECTION SHOWN BELOW. THE 25 000 OHM RESISTOR 1S COWNNECTED BETWEEW GRID AND
CATHODE OF THE 6AC5GT/G TO PREVEWT A CURRENT SURGE OCCURRING WHER THE TUBE IS NEATING

B AT THE POINT WHERE DRIVER GRID CURRENT BEGINS TO FLOW, THE POWER OUTPUT IS 4.3 WATTS wiTH

16% DISTORTION.

DYNAMIC ~ COUPLED CONNECTION

RESISTANCE COUPLED AMPLIFIER OPERATION
ZERO CATHODE RESISTOR CIRCUIT

TYPE 0.01 uf
6ACSGT/G
110.01 ¥F
I 05
| 0 Eo$ mea.
NPUT EG. .«
—*
THE CIRCUITS SHOWN HEREIN ARE FOR YOUR INFORMATION. TUNG-SOL LAMP WORKS INC. ASSUMES WO PLATE
LIABILITY WITH RESPECT TO THEIR USE IN THE INFRINGEMENT OF ANY PATENT. 117%-1
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PLATE
1463
AuG. 31
1944

6AC7/1852

TUNG-SOL

o
#’dfx, AMPLIFIER PENTODE
f T ) K
N %
MT8G-! i‘fx ‘ SINGLE-ENDED METAL TYPE ' === G
\ 2% ==
J_ MAX d by

| I OREG
5.“1"__41"‘ COATED UNIPOTENTIAL CATHODE
‘L._ - BOTTOM VIEW
HEATER
6.3 VOLTS 0.45 AMPERE
AC OR DC

IN CIRCUILTS WHERE THE CATNODE 1S NOT DIRECTLY CONNECTED TO THE MEATER, TME POTEMTIAL
OLFFERENCE BETWEEN NEATER AND CATHODE SHOULD BE KEPT AS LOW AS POSSIBLE. UNDER NO
CONDITIONS SHOULD IT EXCEED 100 VOLTS.

METAL SHELL
SMALL WAFER OCTAL 8 PIN

THE 6AC7/1852 INCORPORATES FEATURES MAKING IT SUITABLE FOR HIGH GAIN
AMPLIFIER CIRCUITS. IT HAS A HIGH RATIO OF TRANSCONDUCTANCE TO PLATE
CURRENT, MAINTAINING REASONABLE LOW CAPACITANCE AND CLOSE ELECTRODE
SPACING.

RATINGS

INTERPRETED ACCOROING TO RMA STANDARD M8-210

AMPLIFIER
MAXIMUM PLATE VOLTAGE 300 VOLTS
MAX IMUM SCREEN VOLTAGE 150 vOLTS
MAXIMUM SCREEN SUPPLY VOLTAGE 300 VOLTS
MAX IMUM PLATE DISSIPATION 3.02 WATTS
MAXIMUM SCREEN DISSIPATION 0.38 WATT
DIRECT INTERELECTRODE CAPACITANCES
WITH SMELL COMNECTEQ TO CATHODE
MAX IMUM GRID TO PLATE 0.015 upf
INPUT 11 upf
OuTPUT 5.0 upf

CONTINUED NEXT PAGE

)
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6AC7/1852
s : TUNG-SOL )

TYPICAL OPERATING CONDIT)ONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER
CONDITION | *  CONDITION 2 °

PLATE VOLTAGE 300 300 VOLTS
SUPPRESSOR © 0 0 voLTS
SCREEN SUPPLY 150 300 VOLTS
SCREEN SERIES RESISTOR - 60000 OHMS
MINIMUM CATHODE BIAS RESISTOR ° 160 160 OHMS
PLATE RESISTANCE (APPROX.) 0.75 0.75 ME GOHM
TRANSCONDUCTANCE 9000 9000 HUMHOS
PLATE CURRENT 10 10 MA .
SCREEN CURRENT 2.5 2.5 MA
AMPL IFICATION FACTOR (APPROX.) 6750 6750

CONDITION 4 WiTH FIXED SCREEW SUPPLY GIVES A SMARP CUT-OFF CHARACTERISTIC.

B CONDITION 2 WITH SERIES SCREEN RESISTOR GIVES AN EXTENDED CUT-OFF CHARACTERISTIC
FOR APPLICATIONS WHERE GAIN IS CONTROLLED BY VARIATION OF GRIO BIAS.

¢ ORDER TO MINIMIZE FEEDBACK THE SUPPRESSOR SHOULD BE COWNECTED DIRECTLY TO GROUND
IF USED Im R-F ANO (-F STAGES

X

D CATMODE-BIAS RESISTOR SHOULO BE ADJUSTED TO GIVE A PLATE CURRENT OF 10 WA. THE DC
RESISTANCE 1N THE GRID CIRCUIT SHOULD WOT EXCEEO 0.25 MEGOMM WNEN THE SCREEN VOLTAGE
1S OBTAINED FROM A FIXED SOURCE. WHEN A SERIES SCREEN RESISTOR 1S USED WITH FuLl
CATHODE BIAS, THE OC RESISTAWCE )N THE GRI10 CIRCUIT MAY BE AS HIGH AS 0.5 MEGONN.
PLATE
146y
AUG. 31
1944
\— y
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- TUNG-SOL

ELECTRON-RAY TUBE

¥
*“94 TWIN INDICATOR TYPE
\MAX,
. ) COATED UNIPOTENTIAL CATHODE
) T-9 | 22 _ HEATER
MAX, 7» 6.3 VOLTS 0.15 AMPERE

2g AC OR DC
MAX.
i GLASS BULB

INTERMEO |ATE SHELL OCTAL 7-P (N BASE

BOTTOM V IEW

o
- 176
MAX,

MOUNT ING POSITION ~ ANY *

THE 6AD6G IS A TUNING INDICATOR WITH A CIRCULAR FLUORESCENT SCREEN
WITH TWO INDEPENDENT INDICATING SHADOW ANGLES. EACH SHADOW ANGLE IS
CONTROLLED BY A RAY-CONTROL ELECTRODE. WHEN THE TUBE 1S USED AS A
TUNING INDICATOR, ITS RAY-CONTROL ELECTRODES MAY BE CONNECTED IN
PARALLEL TO PRODUCE TWO IDENTICAL SHADOWS, OR EACH RAY-CONTROL ELEC—

TRODE MAY BE SUPPLIED WITH A SEPARATE CONTROLL ING VOLTAGE FROM A
6AEEG TUBE.

RATINGS
INDICATOR SERVICE

INTERPRETED ACCORDING TO RMA STANDARD M8-210

o
MAX IMUM TARGET VOLTAGE 150 VOLTS
MINIMUM TARGET VOLTAGE 100 VOLTS
MAX IMUM RAY—CONTROL- ELECTRODE SUPPLY VOLTAGE 150 VOLTS
MAX |MUM HEATER-CATHODE POTENT AL 100 VOLTS

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
TUNING INDICATOR

TARGET VOLTAGE 100 150 VOLTS

b TARGET CURRENT (ApPROX.) ° 1.5 3.0 MA.

3 TARGET CURRENT (APPROX.) © 1.0 2.0 MA .

z N D

. TARGET CURRENT (APPROX.) 0.8 1.2 MA .

H RAY—CONTROL ELECTRODE VOLTAGE ° 45 75 APPROX. VOLTS

£ RAY—~CONTROL ELECTRODE .VOLTAGE © 0 8.0 APPROX. VOLTS
RAY-CONTROL ELECTRODE VOLTAGE ° -23 -50 APPROX. VOLTS

THE PLANE OF THE RAY-CONTROL ELECTRODES PASSES THROUGH THE LINE E-E ON THE
SOCKET CONNECTION DIAGRAM. .

) 1)
: FOR SHADOW ANGLE OF 00 PRODUCED BY EITHER RAY-CONTROL ELECTRODE.
c
€ FOR SHADOW ANGLE OF 900 PRODUCED BY EITHER RAY-CONTROL ELECTRODE.
PLAT .
1513 D FOR SHADOW ANGLE OF 135° PRODUCED BY ENTHER RAY-CONTROL ELECTRODE.
ocT. 31
1944

L¥7.
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“6AD6G

~ [TT 1T :
Target Currentt £
_ 1%
\\\ ,/V »
w
- 6AD6G N\ e
] Ef =6.3 V. S
g100f - N - ? =
w target ~ 150 v. '( o
— — _ -
= Frarget = 100 V. F# RN =
- z =
E ] \\ \ 4" -
= , \ 4/' =
- g 5 /){ \\ | 3
% I Target Current |- \ Shadow Angle 1 &
| \ 2
\ N\ =
' N
Shadow Angle N A\
. A )
o EEERANEANEE
-100 -50 0 50 100
RAY-CONTROL ELECTRODE YOLTS
CIRCUIT FOR OPERATING A TYPE 6AD6G ON BOTH
* WEAK AND STRONG S IGNALS
T0 AVC I
T VOLTAGE ;
(-]
¥ _
o
4
— + 250 V. - LaTe
. ocT. 31
1944
THE CIRCUIT SHOWN ON THIS PAGE IS FOR YOUR INFORMATION, TUNG-SOL LAMP WORKS (NC. ASSUMES NO LIABILITY wiTH
RESPECT TO ITS USE IN THE INFRINGEMENT OF ANY PATENT. .
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PLATE
11715-1

FED.28
1942

6AESGT/G

TUNG-SOL

TRIODE AMPLIF IER

) UNIPOTENTIAL CATHODE

T7-9 3
23 HEATER
MAX. .
3% 6.3 VOLTS 0.3 AMPERE
“ AC OR OC
L lE GLASS BULB

INTERMEDIATE 6 PIN OCTAL BASE

THE TUNG-SOL 6AESGT/G IS A GENERAL PURPOSE LOW-MU TRIQDE. IT IS DESIGNED
PRIMARILY FOR SERVICE AS A "DYNAMIC—COUPLED” ORIVER TO A 25ACHGT/G IN

AC - DC OPERATED RECEIVERS.

RATINGS

MAX IMUM PLATE VOLTAGE 300
MAX IMUM PLATE DISSIPATION 2.5

VOLTS
WATTS

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS A1 AMPL |FIER

PLATE VOLTAGE 95
CONTROL GRID VOLTAGE* -15
PLATE CURRENT -1
PLATE RESISTANCE 3500
TRANSCONDUCTANCE 1200
AMPL {FICATION FACTOR 4.2

VOLTS
voL TS
MA .
OHMS
UMHOS

A THE OC RESISTANCE N THE GRID CIRCUIT OF THE 6AE5GT/G SHOULD WOT EXCEED 1.0 MEGONM UNDER

MAXIMUM RATED CONDITIONS-

CONTINUED NEXT PAGE

|
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6AE6G
~ ~ TUNG-SOL ~

. SINGLE GRID - TWIN PLATE

MAX,

COMTROL TUBE

ST-12

s UN1POTENT 1AL CATHODE

s HEATER

ax. 6.3 VOLTS  0.15 AMPERE
AC OR OC

UM{] G-TAH
1165 BOTTOM VIEW
65 GLASS BULB

SMALL 7 PIN OCTAL BASE

THE TUNG-SOL 6AE6G CONSISTS OF A REMOTE CUT-OFF SECTION AND A SHARP CUT-
OFF SECTION WHICH HAVE A COMMON CATHODE AND GRID FOR CONTROLLING ELEC~
TRON—RAY TUNING INDICATORS. IN CONJUNCTION WITH EITHER TYPES 6AD6G bR
6AF6G, THE REMOTE CUT-OFF SECTION IS SENSITIVE TO STRONG SIGNALS, AND
THE SHARP CUT-OFF SECTION IS SENSITIVE TO WEAK SIGNALS.

OPERATING CONDITIONS AND CHARACTERISTICS

REMOTE CUT-OFF SECTION (PIN H3)

PLATE VOLTAGE 250 250 250 250 VOLTS
GRID VOLTAGE -35 -15 - -1.5 voLTS
PLATE CURRENT 0.01 0.8 2.8 6.5 MA .
TRANSCONDUCTANCE 1000 UMHOS
AMPLIFICATION FACTOR 25

SHARP CUT-OFF SECTION (PIN #4)

PLATE VOLTAGE 250 250 voL TS
GRID VOLTAGE -9.5 -1.5 VOLTS
PLATE CURRENT 0.01 u.ﬁl MA .
TRANSCONDUCTANCE 950 MMHOS
AMPL IFICATION FACTOR 33

FOR "INTERPRETATION OF RATINGS"™ REFER TO FRONT OF BOOK.

PLATE
730-1

CONTINUED NEXT PAGE |
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6AF5G

— TUNG-SOL —_
g
R TRIODE VOLTAGE AMPLIFIER
UNIPOTENT [AL CATHODE
ST )32
MAX. HEATER
ag 6.3 VOLTS 0.3 AMP.
max. AC OR DC
BOTTOM VIEW
SMALL OCTAL 6 PIN BASE

“UMU GLASS BLLB
1es” )
MAX.

ANY MOUNTING POSITION

TYPE 6AF5G IS A TRIODE DESIGNED SPECIFICALLY AS THE DRIVER FOR E ITHER
TYPE 6AC5GT OR 25AC5G WHEN USED IN DIRECT COUPLED AMPLIFIER .CIRCUITS.

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS Ay AMPLIFIER

PLATE VOLTAGE 180 VOLTS'
GRID VOLTAGE -18 VOLTS
PLATE CURRENT 7.0 MA .
TRANSCONDUCTANCE 1 500 UMHOS
AMPL IFICATION FACTOR 7.4

PLATE RESISTANCE 4 900 OHMS

TYPE 6AF5G DIRECT COUPLED TO 6AC5GT OR 25ACHG

PLATE-SUPPLY VOLTAGE 165 VOLTS
POWER TUBE PLATE CURRENT 46 MA.
ORIVER TUBE PLATE CURRENT 6.6 MA .
INPUT SIGNAL (RNS) 18 VOLTS
LOAD' RESISTANCE 3 500 OHMS
POWER ouTPUT (10% TOTAL DISTORTION) 3.3 WATTS

. o " ‘ ' ‘ ’ ‘

PLATE
157%

FED, 28
1943
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6AF6 G
TUNG-SOL D

L° CATHODE RAY TUNING INDICATOR

[ ]
B

UNIPOTENTIAL CATHODE

“Wog

l"“' HEATER

T 6.3 VOLTS  0.15 AMPERE
uﬂ] AC OR DC

GLASS BULB

SMALL 7 PIN OCTAL BASE

THE TUNG-SOL 6AF6G CONSISTS OF A CIRCULAR FLUORESCENT SCREEN WITH TWO
INDEPENDENT INDICATING SHADOW ANGLES, EACH CONTROLLED BY A RAY-CONTROL
ELECTRODE. WHEN THE 6AF6G IS USED AS A TUNING INDICATOR THE SHADOW
ANGLE 1S CONTROLLED BY POSITIVE VOLTAGES APPLIED TO THE RAY CONTROL

ELECTRODES.
OPERAT NG CONDITLIONS AND CHARACTERISTICS
TARGET VOLTAGE “A*- 135 VOLTS
TARGET VOLTAGE "'": 90 vOLTS
RAY—CONTROL ELECTRODE SUPPLY VOLTAGE Y“A*- 135 voLTS
TUNING INDICATOR

TARGET VOLTAGE 100 135 vOLTS
TARGET CURRENT T 0.9 1.5 MA.
RAY—CONTROL ELECTRODE VOLTAGE' 60 81 APPROX. VOLTS
RAY—CONTROL ELECTRODE VOLTAGE*? 0 0o APPROX. VOLTS

T
P

WITH O VOLTS ON RAY-CONTROL ELECTRODES. SUBJECT TO WIDE VARIATION.
FOR 0° SWADOW ANGLE PRODUCED BY EiTHER RAY-CONTROL ELECTRODE.

PP ¢OR 100° SHAGOW ANGLE PRODUCED BY E1THER RAY-CONTROL ELECTROOE.
THE PLANE OF THE CONTROL ELECTRODES PASSES THROUGH PINS 83 AND o7,

NOTE: A DOUBLE TRIODE, SUCH AS THE 6C8G OR THE 6F8G, CAR BE USED TO OBTAIN TWO SERSITIVITIES
FOR A TUNING INDICATOR BY APPLYING FULL A.V.C. VOLTAGE TO ORE TRIODE ARD 1/10 OF THE A.V.C.
VOLTAGE TO THE OTHER.

1N AC-DC SUPERNWETEROOYNE RECE|VERS A SHADOW ANGLE VARIATION OF O TO 90° WITH A.v.C. ACTION
MAY BE OBTAINED WITHOUT AN AMPLIFIER TUBE BY RAISING THE CATHODE OF THE 6AFGG TO 430 VOLTS,
SUPPLYING | F TUBE SCREEN THROUGM A 30 000 ONM RESISTOR AND CONNECTING THE CORTROL ELECTRODES
TO THE SCREEW.

PLATE
238-1

o€c.12
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6AF6 G
b2 6AF6G
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- TUNG-SOL —— 7

R-F AMPLIFIER PENTODE
MINIATURE TYPE

COATED UNIPOTENTIAL CATHODE

HEATER
6.3 VOLTS - 0.3 AMPERE
AC OR DC

GLASS BULB

MINIATURE BUTTON 7-PIN BASE *

BOTTOM VIEW

THE 6AGH IS A MINIATURE TYPE R-F PENTODE HAVING A SHARP CUT-OFF CHAR-
ACTERISTIC AND A HIGH VALUE OF TRANSCONDUCTANCE. IN COMPACT, LIGHT-
WE IGHT EQUIPMENT IT (S USEFUL AS AN R-F AMPLIFIER UP TO ABOUT 400
MEGACYCLES, AND AS A HIGH-FREQUENCY; INTERMED IATE AMPLIFIER. IT HAS
LOW INPUT CAPACITANCE AND LOW OUTPUT CAPACITANCE"

PLATE
1467
AUG. 3k
1944

\

RATINGS
AMPL IF IER
INTERPRETED ACCORDING TO RMA STANDARD MB8-210
MAX IMUM PLATE VOLTAGE 300 VOLTS
MAX IMUM SCREEN VOLTAGE 150 VOLTS
MAX IMUM PLATE DISSIPATION 2.0 WATTS
MAX IMUM SCREEN DISSIPATION 0.5 WATT
MAX IMUM HEATER—CATHODE POTENTIAL 100 vOoLTS
DIRECT INTERELECTRODE CAPACITANCES (apPROX.)
WITH KO EXTERNAL SHIELD
GRID TO PLATE 0.025 Mmax. 11134
INPUT 6.5 uput
OuTPUT 1.8 uut
TYPICAL OPERATING COND ITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER

E PLATE VOLTAGE 100 125 250 vOLTS

H SCREEN VOLTAGE 100 125 150 voL TS

H PLATE CURRENT 5.5 7.2 7.0 MA .

B SCREEN CURRENT 1.6 2.1 2.0 MA .
PLATE RESISTANCE (APPROX.) 0.3 0.5 0.8 ME GOHM
TRANSCONDUCTANCE 4 750 5 100 5 000 KMHOS
CATHODE-BIAS RESISTOR 100 100 200 OHMS
GRID BIAS FOR PLATE

CURRENT = 40 M AMPS. -5.0 -6.0 -8.0 VOLTS

THE CENTER HOLE IN SOCKETS DESIGNED FOR THIS BASE PROVIDES FOR THE

POSSIBILITY THAT THIS TUSE TYPE MAY BE MANUFACTURED WITH THE EXHAUST-

TUBE TIP AT THE BASE END.

FOR THIS REASON, IT IS RECOMMENDED THA¥ {#

EQUIPMENT EMPLOYING THIS TUBE TYPE, NO MATERIAL BE PERMITTED TO OBSTRUCT

THE SOCKET MOLE.

J

COPYRIGHT 1944 BY TUNG-SOL LAMP WORKS INC.

ELECTRONIC TUBE DIVISION NEWARK, NEW JERSEY, U. 8. A.
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PLATE
195

rel. 2,
1948

TUNG-SOL

PENTODE

- ‘32
MAX.
-‘-—h— COATED UNIPOTENTIAL CATHODE
MT-88 2%' HEATER
max |, 6.3 VOLTS 0.65 AMPERE
3¢ AC OR DC
MAX.
{ VERTICAL MOUNTING POSITION
J MORLZOMTAL OPERATION PERMITTED IF
UWU PINS 2 & TARE IN A VERTICAL PLANE.

&

MAX.

BOTTOM VIEW

SMALL WAFER
8 PIN OCTAL

METAL SHELL

THE 6AG7 IS A POWER OUTPUT PENTODE USING THE OCTAL BASE AND METAL SHELL
CONSTRUCTION. IT HAS HIGH PERVEANCE, LOW CAPACITANCES, AND THE POWER RE~
QUIREMENTS NECESSARY FOR E1THER STRAIGHT VIDEO OUTPUT AMPLIFIER OR CATH-

ODE FOLLOWER SERVICE.

DIRECT INTERELECTRODE CAPACITANCES

WITH SHELL AND INTERLEAD SHIELD CONNECTED TO CATHODE

GRID TO PLATE: (G TO P) MAX. 0.06 ppuf
INPUT. 6 TO (HiK+62+634S+1S) 13 (T84
OUTPUT: P TO (HK+6163481IS) 7.5 puf
GRID #1 TO GRID #2: (64 TO G3) APPROX. 5.8 uuf
GRID #4 TO CATHODE: (64 TO X) APPROX. 5.2 upf
MEATER TO CATHODE: (H TO K) APPROX. 10.7 M f
RATINGS
IRTERPRETED ACCORDING TO RMA STANDARD M8-210
HEATER VOLTAGE (SNOULD NOT DEVIATE WORE THAW 10} 6.5 VOLTS
MAX IMUM HEATER-CATHODE VOL TAGE 90 VoL TS
MAX IMUM PLATE VOL TAGE - 300 voL TS
MAXIMUM GRID #2 VOL TAGE 300 voLTS
MINIMUM NEGATIVE DC GRID #1 VOLTAGE 0 VoL TS
MAX IMUM PLATE DISSIPATION 9 WATTS
MAXIMUM SCREEN DISSIPATION 1.5 WATTS
MAX IMUM GRID #4 CIRCUIT RESISTANCE (FIXED B1AS) 0.25 ME GONM
MAXIMUM GRID #4 CIRCUIT RESISTANCE (SELF BIAS) 1 MEGOHM

.

CONTINUED ON FOLLOWING PAGE

~® |RDICATES A CHANGE OR ADDITION.

COPYRIGHT 1948 BY TUNG-SOL LAMP WORKS INC. ELECTRONIC TUBE bIVI.ION

NEWARK, NEW JERSEY. U. 8. A.




6AG7 R :
' 3 m - ™

CONTIRUED FRON PRECEDING PAGE L

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS A; AWPLIFIER

OBTAIBED PREFERASBLY FRON TRE J00 VOLT PLATE SUPPLY TWROUGN A 25000 ONM SERIES SCREEM RESISTOR.
[

HEATER VOLTAGE (SHOULD ROT DEVIATE MORE THAR 10%) ' 6.3 voLTs
MEATER CURRENT 0.65 Anp .
PLATE VOLTAGE 300 voL TS
GRID #2 VOLTAGE 150 voLTS
GRID #1 VOLTAGE -3 vOoLTS
PEAK AF GRID #1i VOLTAGE 3 voLTS
ZERO-SI1GNAL PLATE CURRENT 30 MA.
ZERO~SIGNAL 6RID #2 CURRENT (NOMINAL) 7 MA.
MAX IMUM-S | GNAL PLATE CURRENT 30.5 MA .
MAX {MUM-S IGNAL SCREEN CURRENT (NOMINAL) 9 MA .
PLATE RESISTANCE (APPROX.) 0.13 ME GOMM
TRANSCONDUC TANCE . 11 000 MHOS
* LOAD RESISTANCE 10 000 OHMS
TOTAL HARMONIC DISTORTION 7 PERCENT ,
POWER OUTPUT 3 WATTS ‘
VIDEO VOLTAGE AMPLIFIER - CLASS Ay
4 MC BANDWIDTH
[} CATNOSE
[0 DiAS
MEATER VOLTAGE 6.3 6.3 voLTS
MEATER CURRENT : 0.65 0.65 Amp .
PLATE SUPPLY VOLTAGE 300 300 voL TS
GRID #2 VOLTAGE 1158 125¢ voLTS
GRID #1 VOLTAGE o° -2 voLTs
GRID #4 RESISTOR (MINIMUM) 0.25 .- ME GOHM
GRID #1 RESISTOR (MAX IMUM) 0.5 -—- ME GOHM
CATHODE RESISTOR (BY-PASSED BY 250 WF APPROX.) --- 57 [l )
ZERO-SIGNAL PLATE CURRENT 45 28 MA.
2ERO-SIGNAL GRID #2 CURRENT (NOMINAL) <13 7 MA.
LOAD RES ISTANCE 3 500 3 500 onms
PEAK TO PEAK GRID SIGNAL SWING y q voL TS
PEAK TO PEAK VOLTAGE OUTPUT 135 140 vOoLTS
INTERLEAD SHIELD CONNECTED YO GROUND
ATO BE USED WHERE RESISTORATION (S ACCONPLISNED 1IN THE GRID CIRCUIT,
BOITMIID FRON SUPPLY HAVING 600D REGULATION. -
c

2ERO-S1GRAL VALME.

rLaTE
19%%

res. 2,
1948

\_ y,
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6AG7

6AG7
1 K PENTODE CONNECTION
? Ef = 6.3 Volts
15 9y €., = 150 Volts
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PENTODE CONNECTION
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6AG7
=0 PENTODE CONNECTION
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" TENTATIVE DATA

. TUNG-SOL

: PENTODE
MINIATURE TYPE

COATED UNIPOTENTIAL CATHODE

INTERMED IATE FREQUENCY AMPL IFIER SERVICE.

DIRECT INTERELECTRODE CAPACITANCES

WITH EXTERNAL WITHOUT

HEATER
6.3 VOLTS 450 MA.
AC OR DC
ANY MOUNTING POSITION
1
GLASS BULB BOTTOM YIEW
MINIATURE BUTTON
7 PIN BASE

THE 6AH6 IS A SHARP CUT-OFF VOLTAGE AMPL IFIER IN THE MINIATURE CONSTRUC-
TION. 1T IS CHARACTERIZED BY A VERY HIGH TRANSCONDUCTANCE AND MODERATELY
LOW INTERELECTRODE CAPACITANCES WHICH ADAPT IT TO WIDE BAND VIDEO AND

SHIELD? SHIELD
GRID TO PLATE: (G4 TO P) MAX. 0.020 0.030 KUF
INPUT: Gy TO (H¥K+G+Gy) 10 10 MHKF
OUTPUT: P TO (H+K+G,+Gy) 3.6 2 UuF
Awlrn RMA MINIATURE SHIELD NO. 313 CONNECTED TO CATHODE.
RATINGS
INTERPRETED ACCORDING TO RMA STANDARD M8-210
HEATER VOL TAGE 6.3 VoL TS
MAX IMUM HEATER-CATHODE VOL TAGE 90 VoL TS
MAXIMUM PLATE VOL TAGE 300 VoL TS
MAX IMUM GR1D #2 VOL TAGE 150 VoL TS
MAX IMUM PLATE D1S31PATIONE 3.2 WATTS
MAX IMUM GRID #2 DISSIPATION 0.4 WATT
MAX IMUM CATHODE CURRENT 13 MA .
BAY MAXIMUM RATINGS, 1T IS NECESSARY THAT AT LEAST ONE SURFACE OF THE SHIELD, IF USED, BE
BLACKENED.

PLATE

1981

NAR. 1, CONTINUED ON FOLLOWING PAGE

8
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6AH6

\

TUNG-SOL

TENTATIVE

DATA

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS A; AMPLIFIER

HEATER VOL TAGE

HEATER CURRENT

PLATE VOLTAGE

GRID #2 VOLTAGE

CATHODE RESISTOR

PLATE RESISTANCE (APPROX.)
TRANSCONDUCTANCE
AMPL IF ICATION FACTOR

PLATE CURRENT

GRID #2 CURRENT

GRID #1 VOLTAGE (APPROX.)FOR

Iy 10 uA.
TRANSCNDUCTANCE (GRID #3-PLATE)D

GRID ¢2 ARD GRID #) CONNECTED TO PLATE,
)

PENTODE TRI0DE
CONNECTION  COMMECT(ONC
6.3 6.3
450 450
300 150
150 ===
160 160
0.5 0.0036
9 000 11 000
- 40
10 12.5
2.5 e
-7 -7

VoL TS
MA .
VOLTS
VoL TS
OHMS
ME GOHM
UMHOS

MA .
MA .

VoL TS

GRID #3 HAS PRACTICALLY NO CONTROL CHARACTERISTIC ANO IT IS NOT INTENDED TO BE USED AS A CON-
TROL ELECTRODE. 1TS TRANSCONDUCTANCE TO THE PLATE IS APPROXIMATELY 2 PN»OS AND THE Mu 1S 0.7

T0 1.0.

LI T 1111

Eey = 0 6AHG
T 1] PENTODE CONNECTION
Ef = 6.3 Volts
0 Ec, = 150 Volts
30 T i s o B ¢y = 0 Volts
= 'b
= —_—— i
3 -1.0
82 [ ‘L
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3 | i T 1
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. T L01
0 100 200 300 400 500
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1988
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 6AHG

GANG
1 PENTODE CONNECTION
Ef = 6.3 Volts
Ep = 300 Volts
Ecy= O Volts
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PLATE
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L

TUNG-SOL

PENTODE
3 MINIATURE TYPE
4
[max | COATED UNIPOTENTIAL CATHODE
|5 ‘
o | HEATER
5 6.3 VOLTS 175 MA.
X
mr— M AC OR DC
GLASS BULB ANY MOUNTING POSITION
BOTTOM VIEW
MINIATURE BUTTON
7 PIN BASE

THE 6AJ5 IS A SHARP CUT-OFF PENTODE VOLTAGE AMPLIFIER IN THE MINIATURE
CONSTRUCTION. IT IS CHARACTERIZED BY LOW HEATER POWER REQUIREMENTS, HIGH
TRANSCONDUCTANCE , LOW CAPACITANCES, AND HIGH INPUT IMPEDANCE. ITS LOW
TRIODE-MU ADAPTS T TO SERVICE WHERE THE PLATE AND SCREEN SUPPLY POTEN-
TIALS ARE LOW OR TO APPLICATIONS AS A SMALL POWER AMPLIFIER.

DIRECT [INTERELECTRODE CAPACITANCES

WITH NO EXTERNAL SHIELD

GRID TO PLATE: (G TO P) WITH SHIELD 0.01 uuf
INPUT: G4 TO (H+K&G3+6,) 4.1 Muf
OUTPUT: P TO (H+K&G31+G7) 2.0 11784

RATINGS
INTERPRETED ACCORD NG TO RMA STANDARD M8-210

HEATER VOLTAGE 6.3 VoL TS
MAX IMUM HEATER—CATHODE VOLTAGE 90 VOLTS
MAX IMUM PLATE VOLTAGE 180 VOLTS
MAX IMUM GRID #2 VOLTAGE 140 VOLTS
MAX IMUM PLATE DISSIPATION 1.7 WATTS
MAX IMUM GRID #2 DISSIPATION 0.5 WATT
MAX IMUM CATHODE CURRENT 18 MA .
MAX IMUM BULB TEMPERATURE 120 °c

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS A; AMPLIFIER

HEATER VOL TAGE 6.3 VoL TS
HEATER CURRENT 175 MA .
PLATE VOLTAGE 28 vOLTS
GRID #2 VOLTAGE 28 VoL TS
CATHODE B1AS RESISTOR 200 OHMS
PLATE RESISTANCE 90 000 OHMS
TRANSCONDUCTANCE 2 750 UMHOS
AMPL IFICATION FACTOR 250

PLATE CURRENT 3 MA .
GRID #2 CURRENT 1.2 MA .

CONTINUED ON FOLLOWING PAGE
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6AJS

r TUNG-SOL

CONTINUED FROM PRECEDING PAGS

CLASS ABy AMPLIFIER - TWO TUBES

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

HEATER VOLTAGE 6.3 VOLTS ’
HEATER CURRENT 175 MA .
PLATE VOLTAGE 180 VoL TS
GRID #2 VOLTAGE 75 VoL TS
GRID #1 VOLTAGE -7.5 VoL TS
LOAD IMPEDANCE (PLATE TO PLATE) 28 000 OHMS
DRIVE TO ZERO BIAS
OUTPUT POWER 1 WATT
SECOND HARMONIC 2 PERCENT
THIRD HARMONIC 5 PERCENT
PLATE INPUT POWER (PER PLATE) 1.1 WATTS
GRID #2 DISSIPATION (PER SCREEN) 0.35 WATT
| 6AJS
| PENTODE CONNECTION
Ef = 6.3 Volts
Ec, = 67.5 Volts
Ecy = 49
T1
|ttt T
4 A +4
it |
= '
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=1 |
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L |
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— I
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y 4 7
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{1 -4 PLATE
i -5 2034
|-
25 50 7 100 125 150 175 e’
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TUNG-SOL

PENTODE

MINIATURE TYPE

%: COATED UNIPOTENTIAL CATHOODE
y‘MAX ’ HEATER
f

6.3 VOLTS 175 MA.

[}
T-5% wix i AC OR DC
I
Ly MAX ANY MOUNTING POSITION
_
6LASS BULB

BOTTOM VIEW
MINIATURE BUTTON
7 PIN BASE

THE 6AK5 IS A SHARP CUT-OFF VOLTAGE AMPLIFIER USING THE MINIATURE CON-
STRUCTION.. IT IS CHARACTERIZED BY LON HEATER PONER REQUIREMENTS, HIGH
TRANSCONDUCTANCE AND INPUT IMPEDANCE, AND LOW INTERELECTRODE CAPACI-
TANCES AND LEAD INDUCTANCES. THESE RESULT IN A HIGHLY FAVORABLE MERIT

FACTOR FOR HIGH FREQUENCY WIDE-BAND AMPL IFIER APPL ICATIONS.

DIRECT INTERELECTRODE CAPACITANCES

VITR EXTERNAL wITHOUT

SHIELD A SNIELD
GRID TO PLATE: (G4 TO P) MAX. 0.02 0.03"
INPUTZ Gy TO (HHK&G3&1S$6G,) 4.0 4.3
OUTPUT: P TO (H+K&AG & 1S+6,) 2.8 2.1
AIITN EXTERNAL SMIELD COMNNECTED TO CATHODE.

ATINGS
INTERPRETED ACCORDING TO RMA STANDARD MB8-210

MEATER VOL TAGE 6.3
MAX IMUM NEATER-CATNODE VOL TAGE 90
MAX IMUM PLATE VOL TAGE 180
MAX IMUM GRID #2 VOLTAGE . 140
MAX [MUM PLATE DISSIPATION 1.7
MAX IMUM GRID #2 DISSIPATION 0.5
MAX IMUM CATHODE CURRENT 18

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A) AMPLIFIER

HEATER VOLTAGE 6.3 6.3 6.3
MEATER CURRENT 175 175 175
PLATE VOL TAGE 120 150 180
GRID #2 VOLTAGE 120 140 120
CATHODE-B1AS RESISTOR® 200 330 200
PLATE RESISTANCE (APPROX.) 0.34 0.42 0.69
TRANSCONDUC TANCE 5000 4300 5100
PLATE CURRENT 7.5 7.0 7.7
SCREEM CURRENT 2.5 2.2 2.4

anto 81AS OPERATION (S NOT RECOMMENDED.

= |P0ICATES A CHARGE OR ADDITION,

upf
upuf
uuf

voLTS
voLTs
voLTS
voL TS
WATTS
WATY
MA .

voLTs

voLTs
VoL TS
OHMS
ME GOHM
umMHOS
MA .
MA.

vt

COPYRIGHT 1940 BY TUNG -8OL LAMP WORKS INC. ZLECTRONIC TUBK DIVISION NEWARK, NEW JERSEY, V. 8. A



6AKS

6GAKS
PENTODE CONNECTION
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Ec, = 120 Volts
15 Ib
e (i1 [l1y —-——==- l'ea By = -1
(]
E
= 1
-
=
x
—~ 10
~
o
= -2
&
w I
o
%] .
gg 5} Il =Y R R (R ) O I O A Y N f_ = -1
f; ~N 1" -
= f S R A (U O ) Y N N O £ T
- L iy
~ e el s o o [ D S (P S QN QY S S SN A N N R
: e s e T T s ] Ly Sy S W S § ]
= o et bl s o s Bl - o
50 100 200 150 250
PLATE VOLTS
BAKS
PENTODE CONNECTION
Ef = 6.3 Volts
Eb = 180 Volts
7500 o |5
g 1%
g; —_— s —— gn\ §;
: b 2
£ AR
= 4 =
g VAVARIJY
w A4 /.o =
2 9 L AS A g
g NP A / el
§2500 Q‘\ QY —’p, 5 =
t3 NG 4 ™ —
(X k4 ~ n, =L
N O [7ec ~
5 Ry (SN d BA w
- V ‘r":/ [P -
o o —“"—J' ":—" —Vl 0 ;E
v -7.5 -5.0 =-2.5
GRID VOLTS
T

COPYRIGHT 1948 BY TUNG-80L LAMP WORKS INC.

ELECTRONIC TUBE DIVISION

NEWARK. NEW JERSEY. U. 8. A.

PLATE

1,m)
Jan, 2,

198




PRINTED N V. 8. A.

PLATE
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6AK6

TUNG-SOL

L

POWER AMPLIFIER PENTODE
MINIATURE TYPE

COATED UNIPOTENTIAL CATHODE

rhaif HEATER
7 6.3 VOLTS  0.15 AMPERE
I
r5) w3 ) AC OR DC
_l?% ANY MOUNTING POSITION
{ |max.
GLASS BULB

BOTTOM VIEW
MINIATURE BUTTON
7 PIN BASE

THE 6AK6 1S A HEATER-CATHODE TYPE OF TUBE INTENDED FOR USE IN COMPACT,
L IGHT-WE IGHT EQUIPMENT, BECAUSE OF 1TS SMALL SIZE, THE 6AK6 CAN BE USED
SINGLY OR IN PUSH-PULL TO EFFECT A MORE COMPACT DESIGN OF POWER-L INE RE-

CE1VERS.

RATINGS
INTERPRETED ACCORDING TO RMA STANDARD MB8-210
HEATER VOLTAGE 6.3 voLTS
HEATER CURRENT 0.15 AMP .
MAX IMUM PLATE VOLTAGE 300 VOLTS
MAX IMUM SCREEN VOLTAGE 250 vOLTS
MAX IMUM PLATE DISSIPATION 2.75 WATTS
MAX IMUM SCREEN DISSIPATION 0.7% WATTS
MAX IMUM DC HEATER-CATHODE VOL TAGE 100 voLTS
DIRECT INTERELECTRODE CAPACITANCES - appRrOX.
WITH MO EXTERNAL SNIELD
GRID TO PLATE 0.12 . upf
INPUT 3.6 uuf
ouTPUT 4.2 upt
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A; AMPLIFIER

PLATE VOLTAGE 180 vOoLTS
SCREEN VOLTAGE 180 voLTS
SUPPRESSOR VOL <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>