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LECTRONIC COMPONENTS Prepared by Commercial Engineering Divisioﬁ

N.U. 1DP1
 MINIATURE CATHODE-RAY TUBE

The IDP] is an electrostatic focus and deflection miniature PHYSICAL SPECIFICATIONS
Cathode-Ray tube in a T63 bulb with a 9 pin miniature base. L
The tube gives good light output, can withstand the standard Style...oovieinnininniniiinn, Miniature
shock and vibration tests, and has no exposed exhaust tip. Bulb. v ooo v e S T6Y
its low heater power consumption (less than |.4 watts) and
low operating voltages provide a tube which could be incor- Basing.....cooovneneniniiinninnn 9 cu
porated in a wide variety of electronic equipment for built- Mounting PoSition......euvveuevenns any
in, visual monitoring.
BASE PIN CONNECTIONS
MAXIMUM RATINGS P?n I Gl !
Pin 2 DI !
Heater voltage (ac or de). .o vvvvnivnniiinnnnnns 6.3 v. P!n 3 D3 :
Cathode CUTTENt. ...vurieeerrrreneerneenaroneannss 1000 pa Pin 4 H ;
Grid voltage (cut off).......covveernnarenenannns -40.0 v. Pin & HK
Deflection potential @ .............iiiiiaiiunnn, 400 v. P!n 6 D2 ’
L P S 300 v. Pin 7 A2 -
L P S 600 v. : Pin 8 Al
Grid resistor. ... ... iviiiiiiiiieerivnastvanonns 2 meg. Pin 9 D4 i
Deflection resistor.........vovverivinennerennnns 2 meg A
//\\' ® \feasured between the two deflection plates 4 w
of D1-D2 or D3-D4.
INTERELECTRODE CAPACITIES :
Gl to all other elements...........cocvviivennnn. 4.0 uuf
. K to all other elements...........c.cc0vvvrnunne 2.0 puf
Dl to D2, .t i it e 1.0 puf
D3 to DA, . it i it i e it et e 1.0 puf
D1 to all other elements..........c.ovunnnnvnenns 3.0 puf !
D3 to all other elements........covvveernvneneras 3.0 puf
D1 to all elements except D2.................v.ts 2.0 puf
D2 to all elements except Dl............cvvnenns 2.0 puf N
D3 to all elements except D4............o0vnnnnnn 2.0 puf 9
D4 to all elements except D3.............0vvvunnn 2.0 puf 8
[
§
TYPICAL OPERATING CONDITIONS >
Heater voltage (ac or de). ..o, 6.3 v.
Heater current.......ccovvineeineinenonsrerenas 215 ma
Cathode current........cciitiiiinnerarranoenenss 500 pa
Line width. .. ... iveiii it iiieiiiiienrnenanas 0.25 mm
Light output & ..............covviinn, 5.0 ft. lamberts
Grid cutoff voltage.........ooiiiviiincnnannns -40 v.
A2 voltage. .oovovviiiiniicnnrenreeiasiorenneannons 600 v.
Al voltage. .o iuiereriiiiniie i ieninnsssnanon 150 v.
Deflection factor m D1-D2................ . ... 280 v/in.
Deflection factor m D3-D4....:.........oiivinunnn 280 v/in.
4 Measured with I, = 500 ua, raster FLED OF LN
scanning frequencies 60 X 2100 to 6300. \_ , y
8 Deflection factor is defined as the potential 1
difference between a pair of deflection plates 3
necessary to deflect the beam one inch from A
the undeflected position. This tube requires {
a deflection signal of about % 110 v. to sweep ,
J/\ the useful screen diameter. "_.875"/’7/41. i

NATIONAL UNION RADIO CORPORATION

MAIN OFFICE: HATBORO, PENNSYLVANIA



(XD ENGINEERING BULLETIN

ELECTRONIC COMPONENTS

—
| N.U. 1DP1 N.U. 1DP4 N.U. 1DP11
— MINIATURE CATHODE-RAY TUBES
— The 1DP1, IDPY, IDP7 and IDPIi are electrostatically focused PHOSPHOR
; and deflected miniature Cathode-Ray tubes in T63 bulbs with
9-pin miniature bases. These tubes give good light output, FLUORESCENCE PHOSPHORESCENCE PERSISTENCE
can withstand the standard shock and vibration tests, and IDPL....... G"_Ee" """"" TT e Med ium
— have no exposed exhaust tip. Their low heater power con- 1DP4....... White.......... TT e Medium
sumption (less than |.4 watts) and low operating voltages IDP7 ...... Blue........... Yellow......... Long
provide tubes which could be incorporated in a-wide variety 1DP1L..... Blue........... ST e Short
of electronic equipment for built-in visual monitoring.
PHYSICAL SPE ICATIO
— CIF NS
' Style...... Cereeeieieaas I U Miniat
MAXIMUM RATINGS Both T;;‘a ure
Heater voltage (ac Or de)..vvvnvinnrnennnnvennnnn 6.3 v. Basing.......... Cetecseeenesaresreens .. 9cCu
— ga?:odeliurrent .................................. 1(;((;(()) ua MOUNEing POSItioN. v en e verenenraesss .. Any
i rid voltage ........ e et e - v. .
Deflection potential & ...........oveveunnonnnns. 400 v. Base Alignment...................ilil, 1D2 between
e T 300 v. Pins 2 and 3
Anode 2. .. e i e 1000 v. SocKet. vt ittt it 9-pin Noval
— Grid resistor......oiiiiiiiivnniiinineinnninenan, 2 meg -
Deflection resistor.........ceveenierenenennnnnns 2 meg
® \Measured between the two deflection plates BASE PIN CONNECTIONS
of D1-DP2 or D3-D4.
~— P_in I: Gl Pin 6: D2
INTERELECTRODE CAPACITIES ﬁ;: g: gé Pin 7: A2
Gl t Pin U: H Pin 8: Al
o all other elements.........c.cvviiirenennnns 4.0 puf Pin 5: HK Pin 9: 0
— K to all other elements.............c.cvuvuvnnn. 2.0 puf tn 5 fn 9 4
Dl to D2, .. i e e et e 1.0 puf
DI to DA . e e e 1.0 puf
D1 to all other elements.......c.vvuvennennunnnn, 3.0 puf ( )
D3 to all other elements...........covvuvniennnnn. 3.0 puf
—— D1 to all elements except D2..................... 2.0 puf
D2 to all elements except D1..................... 2.0 ppuf
D3 to all elements except D4..................... 2.0 ppuf
D4 to all elements except D3..............ccvuun. 2.0 puf
i TYPICAL OPERATING CONDITIONS N
Heater voltage (ac or de)euvuevnennnniennennonass 6.3 v. §
Heater current.....ovvveveeneononncroannsasesonas 215 ma 3
— Cathode current. ... . viuivienieestotncarnracaranss 500 pa £
: Line width. .. ottt iiiiieiiiinnreinesneennes 0.25 mm >
Grid cutoff voltage. ... ..ivviieiiieernrensnannnns -40 v.
A2 voltage., . vu ittt ittt et e 600 v,
Al vOltage . v ivt et ieetenniensoenneanrenennens 150 v.
- Deflection factor @ DI-D2......ccivvvnnnnn. weve. 350 v/in.
. Deflection factor ® D3-D4..... Cebiee et ienn .. 300 v/in.
8 Deflectlon factor is defined as the potential
difference between a pulr of deflection plates
~ necessary to deflect the beam one inch from l l I g
the undeflected position. This tube requires __._*.a
a deflection signal of about * 110 v, to sweep
Vi the useful screen diameter. *—.875" MAX, —

March 1962
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from RTMA release #1029, Oct. 16, 1951

PHILIPS [1E3]

U.H.F.TRIODE FOR TRANSMITTING AND RECESIVING PURPOSES

Physical Specifications

Filament Coated
Base Small button noval 9-pin
Bulb T63
Maximum overall length 2 3/16"
Maximum seated height i 15/16"
Bulb length excluding tip 1 g/16" + 3/32"
Maximum diameter T/8"
Mounting position any

Basing connections -~ JETEC
basing designation 93G

Pin 1 - grid

Pin 2 - not Bottom view Tube cutline
connected éi;hggg
Pin 3 - filament Py
(=) max 76
Pin 4 — filament ®) (D O3t
+
. (+) @ D
Pin 5 = fllame?t -
T AN 3
Pin 6 - not &) "0 g
connected (5)
Pin 7 - not
cannected
Pin 8 ~ plate
Pin 9 - not
connected
Genexral Blectrical Data
FPilament data
Pilament voltage 1.25 volts
Filament current 0.22 amp.
Direct Interelectrode Capacitances
Grid to all other elements except plate 1.25 puF
Piate to all other elements except grid 0.75 ppF
Plate to grid 1.5 uuF

8.8.1951 1.



1E3 PHILIPS

Ratings (Design center values)

Plate voltage max. 150 volts

Plate dissipation max. 3 watts

Cathode current max. 20 ma V)

Grid current meXe. 5 ma

Grid current starting point.

Grid voltage when grid current max. =0.2 volt
= +0e3 u amp

Grid circuit resistance 1 megohm

Filament voltage max. 1.55 volts

min. 0.9 volt?)

Typical Characteristics

Plate voltege 150 volte
Grid voltage -3.5 volts
Plate current 20 ma 1)
Transcgnductance 3500 micromhos
Amplification factor 14

Operating characteristics for use as oscillator

Plate voltage 150 volts

Cathode current 20 ma )

Grid current 1.5 ma

Frequency 470 megacycles
per second

Out put 0.45 watt

T; Absolute maximum which must never be exceeded.

When operating the tube at this cathode current
the filament voltage must be at least 1.1 volts,

2) see footnote 1

2
N.V.PHILIPS'GLOEILAMPENFABRIEKEN,Eindhoven,Holland,
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TENTATIVE DATA ON
NATIONAL UNION TYPE 1F1

The National Union type 1F1l is a ocurrent-regulating
device designed for use in battery-operated radio receivers
using the 2.0-volt filament line of tubes. It will hold
the filement current constant over the range of voltage
(3.2 to 2.2 volts) presented during useful life by two
dry-cells in series. The 1Fl is rated at 0.720 amperes
with 0.7 volts drop aocross the tube. The 1Fl 1s for use
with any combination of tubes having filament currents
adding up to 0.720 amperes.

DATA
Vaximum Overall Height  ______ 4-1/4n
Vaximum Diameter. 1-9/16"
Bulb ST-12
Base Small 4-prong
Basing: ____.___TFilament between large prongs
Current 0.720 amperes

from RMA registration #35, July 9, 1935



TENTATIVE DATA ON
NATIONAL UNION TYPE 1G1

The National Union type 1Gl is a current-regulating
device designed for use in battery-operated radio receivers
using the 2.0-volt filament line of tubes. It will hold
the filament current constant over the range of voltage
(3.2 to 2.2 volts) presented during useful 1ife by two
dry-oells in series. The 1G1l is rated at .420 amperes
with 0.7 volts drop across the tube. The 1Gl is for use
with any combination of tubes having filement ocurrents

adding up to .420 amperes.

DATA
Maximum Overall Height ________4-1/4"
Maximum Diameter 1-9/16"
Bulb ST-12
Base Small 4-prong
Basing: —_____ Filament between large prongs
Current 0.420 amperes

from RMA release #36, July 9, 1935
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RADIO MANUFAGCTURERS ASSOGIATION

SUITE 701-4 AMERICAN BUILDING
1317 F STREET., N. W,

WASHINGTON, D. C.

SUB.COMMITTEE ON TUBE NUMBERING
Novenmber 13th, 1936

E. W. WILBY, CHAIRMAN
711 FIFTH AVENUE
NEW YORK, N. Y.

To Tube Engineer:

RHA Tube Standardizs-—~
tion Relesase #97.

The data listed below will provide you with in-
formation on a 1 wolt drop 740 me ballast tube
type deslgnated as 1Ul. This tube i3 of the MG
type of shell anc ig based in an octal 6 pin base:

FPin #1 Blank

#3 iHeater

#3 Blank

#5 Blank

#7 Heater

#8 Blank
Maximum Overall Length 4 3/16"
Meximum Diaseter 1 5/16n

This information is furnishad you through tihe
courtesy & the Natiomal Union Radio Corporation.

Very truly yours,

P o
. o R B
L . PR R R A
RN T ; A A
PN S i .

SN

Chairman
Tube Numbering

ewwilg



RADIO MANUFACTURERS ASSOCIATION

Novembexr 27th, 1936

To Tube Englneer:

base, The connect
followset

Filanment
Blank
Sank
¥ilament

Length  4-~1/4"
1-9/16n

LA
e 18 well known to the industry it ie

ry that this committee distribute
the mapufac¢turers.

48 this ¢t
nct neces
anples

Tormation 18 furanished you thzough ile
courtesy of the Nationel Union Radio Corporation.

Very truly yours;
A SV
O S S P

Chairman

Tube Numbering

/lg



from RMA release # 539, Nov. 25, 1946
NATIONAL UNION ELECTRON TUBE

NEW DATA
ALY NU. 2053 seaa

HIGH MU TRIODE AMPLIFIER

C

The 2C53 is a Very High Mu Triode designed for use in regulated power
supplies or voltage amplifiers operating at plate potentials between 1 and 8 kv.
This tube is particularly useful as a sgunt requlator in equipment requiring stabi-
lized output voltage essentially independent of line voltage variations and vari-
ations in load current.

Low capacities, high gain, and high voltage ratings make this tube well

suited for television and oscilloscope sweep circuits employing electrostatic de-
flection.

MAXIMUM RATINGS:-

Heater Voltage 6.3 Volts % 10%
Anode Voltage 8000 Volts max.
Plate Current (Average) 5.0 ma, mx ,
Plate Current (Peak) 100 ma, max .
Grid Voltage -200 Volts max,
Plate Dissipation 12.0 Watts max.
Heater cathode voltage $300 Volts  max.
ELECTRICAL RATINGS:-
Heater Unipotential Cathode
Voltage -6.3 Volts + 10%
Current .30 Amps .
Amplification Factor 500
Plate Resistance @Eb=4 kv .525 muemis.
m Transconductance @Ec= -5V 950 os
—
DIRECT INTERELECTRODE CAPACITANCES:-
Grid to Plate .62 uuf,
Grid to Cathode 5.20 wuf.
Cathode to Plate 2.30  uuf.
MECHANICAL RATINGS: -
Maximum Overall Length 3 7/8 inches
Maximum Seated Length 3 3/8 inches
Max imum Diameter 1 5/16
Bulb T-9
Base 8 pin Octal
Cap Small
Mounting Position Any
BASING: -
Pin 1 - Shield Pin § - Grid
Pin 2 - Heater Pin 6 - NC
Pin 3 - NC Pin 7 - Heater
Pin 4 - NC Pin 8 - Cathode
Top Cap - Plate
TYPICAL OPERATION - SHUNT REGULATORS
Series Resistance 0.5 .
Unreqgulated Input Voltcge 5.4 ﬁg
Requlated Output Veltage 4.0 kv.
Catbode Voltage 210 Volts
Plate Current 0.9 mr,
Load Current 0.6 ma.
October 26, 1946 Prepared by (See Reverse)

Commercial Engineering Division

NEWARK /; NATIONAL UNION RADIO CORPORATION \\ NEW JERSEY
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SERVICE ENGINEERING BULLETIN Fite No.

Prepared by Commercial Engineering Division

MATICNAL UNTUGN RADIC Zo8p0RAY

Tvrg 3C6

Twin TRLODE AMPLIFIZR

PHYS1CAL SPICIFICATIONS

CATHODE

Base

BuLs

Maxivum DiRMETER
MAZIMUM OYERALL [EMGTH
HaxiMum SEaTED HESGHT
RiMA Basing No,

Pin CONNESGTIONS:

RMA RELEASE N
Nov. 30, 1944

CoATED FiLAvENT
LOKTAL B=PIN

T=9

3"\)/ E'"
9 ?R/a
ipr
;lr
?Etheﬂ

0. 392

DiN 2 = POSITI¥E FILAMENT FiN 5 « GRiD F1
2 = Mo QoMM CCl%GN & ~ Prare f3 & GETTER FLAG
2 = PULATE #2 T - NeaaT:ive FiuavenT {(PARMLLELY,
4 = Qrip 2 F1ua2ENT DeTe
8 « MEGaTIVE FrLAMERT {SER¥Z})
MOouUNTING Pogivion AHY
DIRECT IMTERELZCYRODE LARACIT ANGES {W1THOUT sHisLD)
GRID=To-Piati {EACH Sesorian) 1.7 UUF
inPutT (GRiIo~To-FitamenT=8ase}) {Zacu Seotiond 1.7 yuF
SUTPUT {PLATE=TO=FILAMEN T=BaA8EYS2CTEOR § 2.3 UUF
SgerTion & P8 UuF
PLate £1 To PuaTe 2 3.0 MAKs UUF
GriD ”1 To GriD #2 225 MAYX e UUF
Grin #73 Yo Puave {2 N MAXe UUF
GRID 2 TO PLATE 31 i 0 MAX: WUF
SEriEs PARALLEL
RA?&&G FaL VENT FLLAVENTY
VAXIMUM FILAMENT VOLTACE
DRY BATTERY UPERATIOMN=VOLTAGE
MUST NEVER EXCEED 322 1oh YOLTS
AC/DC POWER LINE OPERAT{ON-DESIGN OENTER 2.6 }ed  VOLTS
MAXiMUM PLATE VOLTAGE 130 i 0 VOLTS
TyPical OPERATING CONDITYONS AND CHARACTERISTEICS
JER{ES PARALLEL
FrLavER TF FiLAGENT
FILAMENT VOLTASE 2.8 DC § 2400 to4DC ¢OLTS
FEILAMENT CURRENT 0.050 0,300 0100 amF,
PLATE YouTace (Eacu DECTiON) S0 g0 90 VYoLTs
Grip YorTace (EacH SECTiON) 0 D =3  VOLTS
PLATE CuRRENT {(SScrion Ti) 4.5 4.5 fodh MA
PLate ResisTtance (Szcrion 1) 200 11,200 £9,000 OHMS
TRANSCONDUCTANCE (SECTIONW 38} 1300 31300 T63  umHgs
AMPLIFI CATION FACTOR {SEcTion [t) 1405 14,5 14.5
PLare CurreNT (Secrion £2) 3.2 4,5 P4 WA
PLATE ResisTance {Secrion 2) 12,500 11,200 $9,000  oHus
TRANSCONDUCTANCE {SEQTiON ) 1100 1300 750 UMHOS
AMPLIFICATION FacTor(SEcTion | 2) ideot 14.5 a4cg
NATIONAL UNION RADIO CORPORATION NEWARK, N. J.




SERVICE ENGINEERING BULLETIN File No.

Prepared by Commercial Engineering Division

NATIONAL UNION RADIO CORPORAT!CN
Tyre 304

*Bory GRIDs RETURNED To F-Pju #8

SECTION #2 15 REZGOMMENDED FOR T HE OSCILLATOR WITH GRID LEAK RE=
TRUNED PROPERLY TO AVOID 0B8CI LLATOR 8TARTING DIFFICULTIES.

FOR INTHERPRETATION OF RATINGS REFER TO RECEZIYING TuB: RATI NG SHEETS.

NoveMBeEr 13, 3944

NATIONAL UNION RADIO CORPORATION NEWARK, N.J.




NATIONAL UNION ELECTRON TUBE

NEWY NU. 3C27B [DATA

MICRO-WAVE COAXIAL TRIODE
from RMA release # 605, Sept. 12, 1947

The National Union 3C27B is a coaxial triode designed especially for micro-
wave pulsed oscillator service. Conservatively rated, one tube employed in
suitable resomant cavity circuits will deliver 10 kw. peak radio fregquency power
at 1150 megacycles.

MAXIMUM RATINGS: -

Heater Voltage 6.3 + 5% Volts max.
Grid Veltage -1000 Volts max.
Anode Voltage (Instantaneous) 5000 Volts max.
Anode Dissipation 150 Watts max.
Grid Dissipatien
Operating ?:mpemture o

Anode and Crid Seals 140 C max.

Cathode Seal 180" C wmax.

ELECTRICAL RATINGS: -

Cathode: Oxide Coated Unipotential

Voltage 6.3 Volts

Current 2.5 Amps .
Amplification Factor 23
Transconductance (Eb = 700v, Ip = 70 ma) 7500 umhos

DIRECT INTERELECTRODE CAPACITANCES: -

Gria to Plate 3.5 uuf
Grid to Cathode 4.0 uuf
Cathode to Plate 1.45  uuf
MECHANICAL RATINGS:- ({(See Reversel
MAXIMUM OVERALL DIMENSIONS
Length 3 17/64 inches
Diameter 1l 1/2 inches
Mounting Position Any
Radiators - Integral - See outline drawing
Type of Cooling Air Blast

TYPICAL OPERATING CONDITIONS: -
Class C Oscillator. Plate Pulsed

Freqnenci 1140 megacycles
Anode Voltage (Instantaneous) 5000 Volts

Duty Cycle 005 %

Peak Power Qutput 8 Kw.

Cooling b; Air Blast (Volumes)
late Radiator 4 cu. ft/min.

Grid Radiator 1 cu. ft/min.

OCTOBER 1, 1946 See Over

Prepared by
Commercial Engineering Division

NEWARK ;; NATIONAL UNION RADIO CORPORATION \\ NEW JERSEY




Nl—

NOTE: CATHODE AND HEATER CONNECTION
TERMINATE IN 378" COAXIAL FITTING.
CENTER CONDUCTOR CONNECTS TO HEATER.

nn.n o
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13" MAX.
1
oo
L
3458
"MAX.

GRID RADIATOR ANQDE RADIATOR

T

CATHODE COAXIAL SLEEVE

b=
o

N.U. 3C27B



NATIONAL UNION ELECTRON TUBE

NEW 7l DATA

N. U. - 3C36
U.H.F. POWER TRIODE

Page 1

The National Union 3C36 is a water or air cooled ultra-high frequency power triode
enpecicll¥ designed for operation in the medium micro-wave range between 500 and 1500 mega-
cycles. It ia particularly useful in grounded grid t circuits giving stable triode
performance in Class C oscillator service throughout this range. As an example it is Soa-
sible to obtain better than 100 watts useful R.F. Power Output from a single tube at 1000
megacycles when operating at the rated moximum anode dissipation of 500 watts. At 750
megucgcles and lower, the efficiency is greater tham 50%. allowing a maximum power output
of 250 watts to be obtained under similar conditionms.

ELECTRICAL CHARACTERISTICS:-

Cathode: Qxide Coated Unipotential

Heater Voltage

Heater Current
Amplification Factor 30
Transconductance

(Ib = 50 ma, Fb = 500 volts) 8000 umhos

6.3 Volts AC or IC
2.8 Amps.

Maximum Frequency of Operation

MAXIMUM RATINGS:-

Heater Voltage
Average Grid Current

1500 megacycles

6.3 + 5% volts mox.
60 ma.

Ancde Voltage 2000 volts max.
Average Anode Current 250 oa.
Peak anode current 50.0 Amps
RMS current not to exceed 0.8 Amps
Anode Dissipation:
Water Cooled (1 liter per minute) S00 VWatts max.
Air Blast Cooled 200 Watts max.

DIRECT INTERELECTRODE CAPACITANCES:-~
Plate to Cathode 0.0 .
Grid to Cathode 7.2 uuf.
Grid to Plate 5.3

MECHANICAL CHARACTERISTICS:-

Maximum Overall Dimensions
Length 3 1/4 inoches

Diameter 1 3/8 inches
Mounting Position Any
Terminal Connections See Fig. 4
Type of Cooling - Water
At redu ratings Air Blast
TYPICAL OPERATING CONDITIONS:-
Grounded Grid Class C Oscillator Service (See Fig. 5)
Frequenc 1000 acycles
Anode Voltage 1500 Volts
Cathode Resistor 150 (Chus
Grid Resistor 2500 Chms
Anode Current 250 Ma
rid Current 30 Ma
ower Qutput 60  Vatts

* %k %x % % * ¥ Xk %

from RMA release # 473, Feb. 15, 1946

JANUARY 1, 1946 SEE PAGE 2

NEW JERSEY

Prepared by
Commercial Engineering Division

NEWARK 72 NATIONAL UNION RADIO CORPORATION




NATIONAL UNION ELECTRON TUBE

NEW il DATA

N. U . -3C36
U.H.F. POWER TRIODE

Page 2

The following additional features make the National Union 3C36 rticularl{
desirable where moderate power C. W. output is required between 500 and 1500 megacycles.

1. The overall dimensions of the 3C36 (3 1/4" long, 1 3/8" dia.)
are such as to allow the use of highly efficient resonant
cavity and concentric line circuits at maximum frequencies in
this range.

2. To facilitate the highest degree of performance in grounded grid
circuits, the grid comnection is located between cathode and
anode connections, end the cathode-anode capacitance is kept to
a minimum.

3. The heater for the unipotential cathode is completely shielded
from the R.F. portions of the tube and large low-loss, low im-
pedance connections are employed to the other electrodes. (Fig.4)

4. Comstruction of the tube along the cilindricul principle reduces
to a minimum interelement dimensional changes due to temperature
variation under operation.

S. The surfaces (internally and externally) over which the radio
frequency currents flow are silver plated giving low loss opera-
tion.

6. Glass-to-metal seals are employed extensively in the construc-
tion of the NU-3C36 and represent the practical application of
the most recent advances in this technique.

7. Air blast cooling may be employed with this tube if the plate
dissipation is not allowed to exceed 200 watts. Recommended
forms of cooling units are shown in Figs. 1 & 3.

JANUARY 1, 1946
SEE PAGE 3

Prepared by

Commercial Engineering Division
NEWARK ;Z NATIONAL UNION RADIO CORPORATION \\ NEW JERSEY




NATIONAL UNION ELECTRON TUBE

NEW

N. UL -3C36
U.H.F. POWER TRIODE

P

WATER COOLER
ATTACHES TO ANODE END OF
TUBE AS SHOWN IN PHOTOGRAPH
THIS COOLING UNIT MAY ALSO
EMPLOY FORCED AIR BLAST

FIG. 1
-‘ | "
3 Yy P
[1]
< 125 —
" 2 l u‘ l“ ‘ 5“
030 -7'%e I |64 Pp, 8

w —
L 7 N
GONNEGTION N ewo

ALTERNATE TYPE
OF HEATER FOR AIR
BLAST COOLING

FIG. 3

END VIEW OF HEATER
CATHODE CONNECGTION

CONNE CTION
COMMON
CONNECTION "' rHODE HEATER
FIG. 4
TYPICAL RESONANT CAVITY ] [-’--
GRID COUPLIN . w
CATHODE CONNECTION
19 i) ~
i< =
; - : N

GRID CATHODE TUNER GAVITYJ

Fig. 8 NU-3C38

RE- ENTRANT CAVITY— FIXED FREQ.

I EERNE
JANUARY 1, 1946

Prepared by
Commercial Engineering Division

QRID ANODE CAVITY
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NATIONAL UNION ELECTRON TUBE

NEW

N. U. 3C37
MICRO-WAVE COAXIAL TRIODE

The National Union 3C37 is a Coaxial Triode, designed es

Tl DATA

Page 1

cially for micro-

vave pulse oscillator service. Conservatively rated, one tube employed in suitable
resonant cavity circuits will deliver 10 kw. peak RF power output at frequencies as

high as 1150 megacycles.

MAXIMUM RATINGS:-

Heater Voltage 6.3 + 5% max.
Grid Voltage 1000 max .
Anode Voltage (Instantaneous) 5000 max.
Anode Dissipation 150 max.
Grid Dissipation (Approx.) 25 max.
Operating Temperature

Anode and Grid Seals 140°C. max.

Cathode Seal 180°C. max.

ELECTRICAL RATINGS:-
Cathode: Oxide Coated Unipotential

Voltage 6.3 volts
Current 2.5 amperes
Amplification Factor 23

DIRECT INTERELECTRODE CAPACITANCES: -

Grid to Plate 3.5 uuf.
Grid to Cathode 4.25 uuf.
Plate to Cathode 0.60 uuf.
Transconductance

Ib =70 ma.. Eb = 700 volts 8000 umhos
Anode Dissipation 150  watts

MECHANICAL RATINGS: -

Maximum Overall Dimensions: -

Length 3 3/32 inches
Diameter 1 1/2 inches
Mounting Position Any
Radiators - Integral - See outline drawing
Type of Cooling Air Blast

TYPICAL OPERATING CONDITIONS: -
Class C Oscillator, Plate Pulsed

volts
volts
volts
watts
watts

Frequenci 1150 megacycles
Anode Voltage (Instantcneous) 4500 volts

Duty Cycle 0.1 %

Power: Output 10 KW

Grid Resistance 100 ohms

Pulse Duration 2 micro-seconds
Cooling by Air Blast (volumes)

Plate Radiator 4 cu. ft/min.

Grid Radiator 1 cu. ft/min.

from RMA release # 473, Feb. 15, 1946

DECEM3ER 17, 1945
Prepared by
Commercial Engineering Division

SEE PAGE 2
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NATIONAL UNION ELECTRON TUBE

NEW ik DATA

N. U. 3C37
MICRO-WAVE COAXIAL TRIODE

Page 2
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DECEMBER 17, 1945 SEE PAGE 3

Prepared by
Commercial Engineering Division
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NATIONAL UNION ELECTRON TUBE

NEW J/DATA

N. U. 3C37
MICRO-WAVE COAXIAL TRIODE

Page 3

The following advanced constructional techniques make the NU-3C37 especially
well suited to applications in the intermediate micro-wave range:-

1. Anode and grid dissipation capabilities are adequate to enable
the tube to withstand large momentary overloads without damage
or distortion of electrical characteristics.

2. Internal and external surfaces are suitably silver plated to
reduce skin resistance and RF losses to a minimum.

3. The grid employs a specially constructed radiator which ?reatly
reduces RF losses while permitting operation at duty cycles of
1% with air-blast cooling.

4. The anode radiator is made integral with the tube and is o
large mass. It is made entirely of silver plated copper and
will efficiently transfer heat to any resonator of wgich it
becomes a part.

5. Construction of tube elements on the cylindrical principle re-
sults in negligible frequency drift. Mechanical tolerances are
closely controlled from tube to tube causing a minimum of fre-
quency change between tubes where fixed resonators are employed.

6. A maximum of mechanical strength is obtained from the rug?ed
construction of the tube, and breakage in use is negligible.

EERE
DECEMBER 17, 1945
Prepared by
Commercial Engineering Division
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NATIONAL UNION ELECTRON TUBE

e NI 4027 [PALZ

V.H.F. COAXIAL TRIODE

The National Union 4C27 is a coaxial triode designed particularly for use
as a pulsed V.H.F. oscillator in the 200 mc. to 600 mc. range. Conservatively
rated, one tube will deliver 50 kw peak power as a pulsed r.f. oscillator.

MAXIMUM RATINGS:-

Heater Voltage 6.0 + 5% Volts
Grid Voltage -1000 Volts
Anode Voltage (Instantaneous) 8000 Volts
Anode Dissipation 150 Watts

ELECTRICAL RATINGS:

Cathode: Oxide coated unipotential

Voltage 6.0 + 5%
Current 6.5 Amperes
Amplification Factor 23
DIRECT INTERELECTRODE CAPACITANCES:
Grid to Plate 8 uuf.
Grid to Cathode 11 uuf.
Plate to Cathode 2.25 uuf.
MECHANICAL DATA:- (See Reverse)
MAXIMUM OVERALL DIMENSIONS
Length (less heater leads) 3 29/32 inches max.
Length (including heater leads) 5 7/8  inches max.
Width 2 1/4 inches

Radiator Diameter

Radiator - Integral - See outline drawing

Type of Cooling Air Blast
Anode cooling fins 6 cfm
Grid seal and lead 1 cfm

TYPICAL OPERATING CONDITIONS:
CLASS C OSCILLATOR, PLATE PULSED

Frequenc 215 me 1

léande VoYtq e {Instantaneous) 8000 Vo c;:yc &
epetition Rate 400 pulses per second
Pulse Width 2 microselcfmds
Power Output 50 kw

OCTOBER 1, 19u6 See Over

from RMA release #530, Oct. 21, 1946

Prepared by
Commercial Engineering Division
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ELECTRONICCOMPONENTS ¥ . I 7‘ . . Prepared by Commercial Engineerirfg Dwiéion.

NU 5ALP1 NU.5ALP4 NU.5ALP7 N.U. 5ALP11

DAYLIGHT VIEWING CATHODE RAY TUBES

The National Union Daylight Viewing tubes were developed PHOSPHOR
to provide a five inch cathode-ray tube of minimum length

FLUGRESCENCE PHOSPKORESCENCE PERSISTENCE
and maximum beam current. These tubes have a standard
. - . . SALPI. ... Green (... s ieeren Medium
9 pin miniature base, use magnetic focus and deflection, SALPY. .. ... White ....... - Medium
and produce beam currents of 0.5 to 1.0 ma. uader normal BALP7...... Blue ......, Yellow ....... Long
operation. These feaiures together with low heater power SALPIl..... Blue ....... e e + Short

consumption {1.26 watts) and maximum overall length of
7.5 inches provide a rugged as well as reliable cathode-
ray tube that can be designed into airborne ar small
compact equipments or can be nsed where high ambient
light levels are encountered. WIE - Fack TLT W mits
ELEC TRON

7 BY Mi-E-(8
TUM SPEC. AR, #-1-3-8

4§+
MAXIMUM RATINGS 4\!'!
lieater voltage (ac or dodeeveeennan, Cheracteeean 6.3 wv. ‘ AN SCREEN DIR:
Anode voltage......... Chde e ea s e eb e 10 Kv, § ) —
Grid voltage (Negative)...usvisianeannaan Vs 250 . 44
Grid voltage (POSitive)iieiviierararirioiaraen- . 0 V. 1
Grid resistor...covreinerraroneens RN [N 1.5 meg.
3§, !
TYPICAL OPERATING CONDITIONS ;’1‘:5
Leater voltage............ bevianaa Nierer e 6.3 v, |
heater CurTent.c.eivtoveomsaatssasrnnenss Cieeaane 200 ma. =
Cathode current. vrevsererstiannraaransas A, 500 sa / s 2060 77
Grid cutoff valtage....... Caveertasas e «50 v. TUBULATION
Anode voltage....c.vuinvn.n Sheeraraananae aereen B 8 Kv. 7_0‘%
|
INTERELECTRODE CAPACITANCES
Gl to all other elements.iveiviunsases Veaeaa 4.0 ypf (max.) - *JTO_‘_':;':
K to all other elements..... Ceviere e 5.5 puf (max.) !
4
PHYSICAL SPECIFICATIONS !
9-PIN_ MNATURE
Overall lengthese.eonun..., e e 7.5 in. €.
Useful screen diameter.............. Cerbrsiesnene 4,25 in,
Maximum bulb diameter....,.. ... vouauss Ceeaeeaas . 5.0 in.
Tube neck diameter..... e ir e e PP, crae 0,87 in,
Cap (anode)e..vveree... Cittavamtasansanans snap on terminal
57 1 ceerenian e 9-pin miniature
Alignment, anode button
and base...oievioan Ceseeen between pins 1 and 9
BASE PIN CONNECTIONS
Pin l..oevvnnns Grid t Pin 6....... vee. GBridt
Pin 2........... Heater Pin 7........... N.C.
Pin 3...... creer ML PiN Bournrnn. Heater from JETEC release
Pin G.o....... ... Grid | Pin Q.. ..., Grid |

Pin 5..... vev... Cathode #1328, June 18, 1954

MAY L1854

NA'I'IONAI. I.INION RADIO‘ CORPORATION

MAIN OFFICE HATBORO PENNSYI.VANIA



4/13/40
TYPE 524Q7/G
FULL-YAVE HIGH~VACUUM RECTIFIER
PHYSICAL SPECIFICAT IONS:
Coated Uaipotential Cathode
Pin Gonnections 8L~0-~0
Base Intermediate Shell Qctal
Bulb 19D
Maximum Diameter i-5/16"
Maximum Overall Length B-5/16%
Maximun Seated Hei ght 23 /4%
¥ounting Position Any
RATINGS:
Heater Voltage 5.0 L,C. Volts
Heater Current 2.0 amps.,
Faximum Feak Inverse Voltage 1400 Volts
Maximum Steady State Peak Plate Current®* 750 ma.,
Tube Volitage Drop Measured with applied 20 volts
D.C. at 125 ma. Plate
Current

*When filter condensers larger than 4 uf are need
it may be neeesgary to add additional plate supply
impedance,

FOLL-WAVE RECTIFIR

CONDENSER TWNPUT TO FILTER:

Heater Voliage 2.0 A.C. Volis
A.C. Plate Teltage per Plate (RNE) 350 max, Volts
D.C. Gutpov Current 128 max. ma.
Totrl EfTective Plate Supply Impedance

per Plate 30 min, oums

CHCKE INPUT TO0 FILTER:

Heater Voltage 5.0 4.C. Volts
A.C. Plate Voltage ver Plate {RMS) 500¢ max. Volts
D,C. Oubtrut Current 125 max, ma.
PTinimum Value of Input Choke S henrys

from RMA release #253, Sept. 27, 1940
sponsor: National Union Radio Corp.

o~Fin



from RMA release #138, May 26, 1938
NATIONAL UNION

TYPE 6AD6GC
TUNING INDICATOR
Indirectly-heated Cathode

Heater Voltage 6.3 volis
Heater Current 0.15 amp.
Target Voltage 100 150 max. volts

Control Electrode —shadow closed 45 approx. 75 volis
Control Electrode — 90° shadow 0 approx. 8 volts
Control Electrode —135° shadow —23 approx. —50 volis
Target Cwrent —shadowclosed 1.5agprrox. 3.0ma.
Target Current — 80°shadow 1.0approx. 2.0ma.
Target Current -—135° shadow O.8approx. 1.2ma

Mechanical Data:

Max. Overall Length 2.7/8"

Max. Bulb Diameter 1.3/16"

Max. Base Diameter 1-5/16"

Bulb T-9

Base—Maetal Shell Small Octal 7-Pin
Besing:

Pin No. 1—No Connection

Pin No. 2—Haeater

Pin No. 3—Control Electrode 1
Pin No. 4—Control Electrode 2
Pin No. 5—Target

Pin No. 7—Heater

Pin No. 8—Cathode

BASE—Bottom View

National Union Type 6AD6G is a small cathode-ray tuning indicator
tube. It is comprised of an indirectly-heated cathode, two ray control
electrodes and a target. The two control electrodes are alike and thus
two symmetrical patterns are produced on the target when the control
electrodes are actuated duociiy from the same control voltage. One
simple and inexpensive arrangement for utilizing the 6AD6G is indi-
cated in the circuit below. Here the volitage on the control
varies in accordance with the plate current of the I.F. amplifier tube,
which current is directly governed by the A.V.C. voltage.

1 a7y L.l ANR

nlIHT-l

eV *280



from RMA release #141, &C 1 ih' “i
June 14, 1938

NATIONAL UNION
TYPE 6AE6C

SINGLE GRID, TWIN PLATE CONTROL TUBE
Indirectly-heated Cathode

Heater Voltage 6.3 volts
Heater Current 0.3 amp.
Plate No. | {Remote Cutoff})
Plate Voltage .o 250 250 250 250 volts
Grid Voltage weeeceeeo. —35  —15 —6 —1.5 volis
Plate Current — 0.01 0.8 2.8 6.5 ma.
Mutual Conductance 1000 umhos
Amplification Factor 25
Plate No. 2 {Sharp Cutoff)

Plate Voltage 250 250 volts
Grid Voltage —8.5 —1.5 volis
Plate Current 0.01 4.5 ma.
Mutual Conductance 950 pmhos
Amplification Factor 33
Mechanical Data:

Max. Overall Length 4.1/4"

Max. Diameter 1-9/16"

Bulb ST-12

Base Small Octal 7-Pin
Basing:

Pin No. 1—No Connection
Pin No. 2—Heater
Pin No. 3—Plate No. 1—Remote Cutoff

Pin No. 4—Plate No. 2—Sharp Cutoff
Pin No. 5—Grid

Pin No. 7—Heater

Pin No. 8—Cathode 7AH
BASE—Botfom Yiew
TUNING INDICATOR CONTEOL TUBE
TrPE 6ADEG TrPE GAESG

LY

>4
@ e ArrLY AV.S)
(35 voLTAGE
X3 2
(3%
se N

easov

National Union Type 6AE6G is a special-purpose tube primarily
intended for use as a control tube in conjunction with cathode-ray
tuning indicafor tube Type 6AD6G. One arrangement for its use
is indicated in the circuit above. This arrangement results in a
tuning indicator system which is very sensitive to weak signals
and yet gives good indication on the strongest of local signals.



NATIONAL UNION ELECTRON TUBE
NEWS 1DATA
N.U. 6AW7GT

DOUBLE DIODE TRIODE

MECHANICAL DATA:

Outline Drawing. . ... ............. 9-16

Bulb . e aaeaas T-3

|3 e 1 -3, B8-26 {Small wafer with metal sleeve)
Maximum Diameter_ .. ...___..... 1-5/16*

Max imum Qverall Length..___...... 3-7/16"

Max imum Seated Height.._ .. _....... 2-7/8"

PiN CONNECTIONS: RMA BASING DESIGNATION 8CO

Pin #1 - Shell and cathode for triode and No. 2 Diocde Plate
Pin #2 - Triode Grid

Pin #3 - No. 1 Diode Plate

Pin #4 - No. 2 Diode Plate

Pin #§ - Cathode for Dicde Plate No. 1
Pin #6 - Triode Plate

Pin #7 - Heater

Pin #8 - Heater

Mounting Positioen..._.__......... Any

ELECTRICAL DATA:

Direct interelectrode capacitances (without shield)

Grid to Diade Plate No. 1 ... ... ... . ... ._... L300 ppf . maocimum
Grid to Diode Plate No. 2 . _ ... oineueoocaaaa.. L1000 puf. maximum
Diode No. 1 to Diade No. 2. . .o .iieinnonnnac. .250 puf. moximum
Ratings

Heater Voltage (ec or de) . ... ... ..__.. 6.3 Volts

Max imum Trioge Plate Voltage_ _______ .. .. ........ 300 Volts
Maximum Heater Cathode Voltage. ... ... __.._ ____. 90 Volts

Maximum Diode Plate Dissipation....._ ... _........ Watt

Maximum continuous Diode Current (each diode)._. 1 0 Ma.

Typical QOperating Conditions and Characteristics

Heater Voltage . .. .. ... ... e, 6.3 Volts
Heater Current. ... .. 0.300 Ma.
Plate Voltage. ... . ... ... e teaemeaee- 100 Volts
Grid Veltage . . ...t i e e e s 0

Plate Current. .. ...t e e Ma
TransconduUCEaMCe - . Lot e et e e e e e e e e e 1200 umhos

Amplification Factor. . ... .. ie. o oie oo e
Average Diode Current with 3 volts applied (each diede)_.. 5.0 Ma.

from RMA release #709. Nov. 15, 1948

JUNE 1, 1548

Research Division

ORANGE /[ NATIONAL UNION RADIO CORPORATION YNEW JERSEY




NATIONAL UNION ELECTRON TUBE

NEW

APPLICATION:

N.U. - 6AZ6

RUGGEDIZED SUBMINIATURE
UHF TWIN DIODE

The NU-6AZ§ is a T-3 subminiature twin diode designed for rugged
applications such as encountered in military service.

Tt is o

high perveance tube suitable for rectifier, clipper, detecter

and pulse service.
capacities between sections.
imately 1125 megacycles.
cathode.
section.

cut for socketing.

RATTINGS:

Heater Yoltage (AD or DC) +10%
Maximum Heater Cathode Veoltage
Maximum Peak Inverse Voltage

M imum BMS Plate Voltage

Maximum Peak Plate Current

Maximum DC Qutput Current (F.W.)

DC voltage drop at 8 Ma: per plate

INTERELECTRODE CAPACTTANCES:

Plate to Cathode, Heater, both Shields
Cuathode to Plate, Heater, bath Shields
Plate 1 to Plate 2 (with Ext. Shield)
Plate 1 to Plate 2 (without Ext. Shield)

* With close fitting shield

TYPICAL OPERATING CONDITIONS:

OData
[l R W,

Heater Voltage 6.3
Heater Current 150
BMS Plate Voltage 150
Plate Current (Full Wave) & 16
DC Qutput Voltage & 180
8 Ry, = 11,000 ohms, CL = 8uf, [ =15 mh

NOTE:
5UA-13686

from RTMA release #970, May 4, 1951

APRIL 1951

volts
volts
volts
volts
ma

ma

volts

pipf
puf

LI S I

e

6.3
150
115

138

(OVER)

An internal shield resulting in very low

The resonant frequency is approx-
Tt has an oxide coated unipotential

The heater power consumption is less than 1/2 watt per
The tube leads may either be soldered into a circuit or

volts
na
volts
ma
volts

LEADS MAY BE CUT T® .200" FOR USE [N CINCR SOCKET

Research Division

ORANGE ﬂ NATIONAL UNION RADIO CORPORATION ‘NEW JERSEY

PHYSICAL SPECIFICATIONS

Style...... evtiseesnses  Sub Miniature
Bulbeviriinennenne viaes F=3
Base........v.s Submin. Button B8-Pin
Mounting Position...... Any

BASE PIN CONNECTIONS

Pin | - N.C.
Pin 2 - P1

Pin 3 - H

Pin 4 - Ky
Pin 5 - Ko

Pin 6 - H

Pin 7 - Pp

Pin 8 - Shield

RMS Basing - 8 EH

e 400" ————
MAX.
| l
X
1 g’ié I
pod
<
. EE
© 0
Q o
s _/ l
33 |
+ | —] = I,
= ! n2Z
; n gf

DO NOT SOLDER CLOSER
THAN |/4FROM BASE.




IN ma

PLATE CURRENT

NATIONAL UNION RADIO CORPORATION

RESEARCH DIVISION

NU-6AZ6
40

&
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30
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PLATE CURRENT
CHARACTERISTICS
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NATIONAL UNION TYPE 6E6
DUPLEX TRIODE POWER AMPLIFIER

The 6E6 is a heater-cathode type of
tube combining two low-mu output triodes in
one bulb, It is intended for use in the out-
put stage of automobile radio receivers or a-c
operated radio receivers. The triode unite
have separate external terminals for all elec-
trodes except the cathodes and heaters, thus
permitting the triode units to be operated either
in parallel, or push-pull,

CHARACTERISTICS

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

Heater Current 0.6 Amperes

Bulb ST-14

Base Medium 7-pin

Maximum Overall Height 4-11/16"

Maximum Diameter 1-13/16"

TYPICAL OPERATION:

Plate Voltage 180 250 Max., Volts

Grid Voltage =20 =27,5 Volts

Plate Current 1l1l.5 18 M.A. per
Plate

Mutual Conductance 1400 1700 Micromhos per
Triode

Amplification Factor 6.0 6.0

Plate Resistance 4300 3500 Ohms per
Plate

Load Resistance 15000 14000 Ohms plate
to Plate

Undistorted Power Output 0.75 1.6 Watts per Pair
of Triodes

from RMA release #19, Feb. 15, 1935



The 6E6, although primarily designed
for push-pull service, may be used in single
tube service without the second harmonic dis-
tortion exceeding five per cent. In the
case of parallel operation of the triode, the
proper load resistance is ome~fourth of the
plate-to-plate value given under "Characteristics,”

It is preferable that grid voltage be
obtained from a self-biasing resistor in the
cathode circuit. PFor 250 volt operation, this
resistor should be 770 ohms, while for 180 volt
operation, it should be 870 ohms. For parallel
tube operation, the resistor should either be
heavily by-passed, or a suitable filter network
be installed to prevent excessive degeneration at
the lower frequencies. Transformer or impedance
coupling to the grid circuit is recommended, Where
a grid resistor is used with any type of input
coupling, the resistance should not exceed one-half
megohm per grid where self-bias is used. With fixed
bias, the resistance should not exceed 100,000 ohms.

The base pins of the 6E6 fit the medium
seven contact socket (0.855 inch pin-circle diametex)
which may be installed to operate the tube in any
position. Sufficient ventilation should be pro-
vided to permit of free air circulation around
the tube to prevent overheating.
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REA Releaze T8

TRNTATIVE DATA ON TEE TUBE IIPE 8NS5

HEATER VOLTAGE 6.3 volts
Heatoer Currsnt 0.150 amp.,
Plats Supply Voltage 135 volts
Target Voltsage 185 voLUSs

Serieg Triode Flate Reaistor 0.25 nmeg.
Triods Plate Currsnt for Grid

Yolisge =0 Ued me
Triode Grid Voltage to give
zere degree Shadow -12 approx volts
Triode Grid Voltage to givs
ninety depgree Shadow 0 19prox volts.
Bulb St 12 Rasing B8R
Base &msll 8 pin S8ame as 18 used in 6ES and 6G5

from RMA release #76, June 12, 1936

sponsor: National Union Radio Corp.



from RMA release #709. Nov. 15, 1948
NATIONAL UNION ELECTRON TUBE

wW DATA
DEVS NU. 6V5GT ===

BEAM PENTODE

MECHANICAL DATA:

QOutline Drawing....c.oocmaooan.. 9-11

Bulb. e aanaa T-9

BOSe. . ireininneneare e B-8 Intermediate Shell Octal
Max imum Diameter..........._.u.- 1-5/16"

Maximum Overall Length_____..... 3-5/18"

Mox imum Seated Height. . ___ ... __. 2-3/4"

PIN CONNECTIONS: RMA BASING DESIGNATION 6AD

Pin #1 - No connection Pin #5 - Grid #1

Pin #2 - No connection Pin #6 - No connection

Pin #3 - Plate Pin #7 - Heater

Pin #4 - Grid #2 Pin #8 - Heater, Cathode and Beam Plate

Mounting Position.._ ... .......... Any

ELECTRICAL DATA:

Direct interelectrode capacitances®
Grid #1 to Plate (g to ﬁ)

Input {g} to k}

Output {(p to k)

*External shield #308 connected to Pin #8

Ratings

Heater Voltage (ac oF d€) o coiiceeeeeccecnacaccacccacancans 6.3 Volts
Heater Current. . . .. .ceecceeccnencnccrccacacenasssoncnnannn 0,450 re
Maxinum Plate Veltage. ... i iueoiorcmceiaaecmanaancnane 315 Volts

Menx imum Screen Voltage o ... oot e ieaeaen. 285 Volts

Max imum Plate Dissipation. ... ... ceeeeooooeciiiacaaenccnns 12 VWatts
Maximum Screen Diss ipation. .. . ceeeecioccneeccenencencnnnn- 2  VWatts
Typical Operating Conditions and Characteristics Single Tube Amplifier Class A,_
Heater Voltage . .....cc oo iiaiaeaacaans 6.3 6.3 6.3 Volts
Plate Voltage . ... ... .. i emmcanncanna 180 250 315 Volts
Screen Voltage. ... iver o ciciacecaannn 180 250 225 Volts
Grid Voltage ¢ ... .ot -8.5 -12.5 -13 Volts
Plate Resistance {approximate)scococcaeeoeoan 58,080 52,000 77,000 Ohms
Transconductance. ... ... . . _.eeaeccaaniann- 3700 4100 3750 umhaos
Peak A-F Signal Voltage.......ooccueeoooo__. 8.5 12.5 13 Volts
Zero-Signal Plate Current._ ... _____._..___... 29 45 34 Ma.
Zero-Signal Screen Current (nominal)...__... 3 4.5 2.2 Ma.
Maximum-Signal Plate Current................ 30 47 35 Ma.
Max imum-Signal Screen Current {nominal)._.... 4 7 6 Ma.
Load Resistance. .. ... ....... ceceemocoacan. 5500 5000 8500 Chms
Total Harmonic Distortion. .. .. ... c.cueoo... 8 8 12 %
Power OQutput. .. ... oo i aiiceaeo. 2.0 4.5 5.5 Watts

¢ The dc resistance in the grld circuit, under rated maximum conditlions,
for the type 6¥5GT, should not axceed 0.5 megohm for self-bias operation
and 0.1 megohm for fixed bias operation

Push-Pull Amplifier Class ABl

(VALUES FOR TWO TUBES UNLESS OTHERWISE SPECIFIED!)

Heater Voltage ... . ... .o ouoom o e 6.3 6.3 Volts
Plate Voltage. ... .o e o oo 250 285 Volts
Screen Voltage. .. ... .. ooioiioie e 250 285 Volts
Grid Voltage ... .. ... .. .o . -15 -139 Volts
Plate Resistance (approximate) ... _._......_.._.. 60,000 65,000 Chms
Transcenductanee. .. .. ... ..o 3750 3600 umhos
Peak A-F Grid to Grid Voltage.._ ... __..._....... 30 38 Volts
Zero-Signal Plate Current ... ... ... oeeoo ... 70 70 Ma.
Zero-Signal Screen Current (nominal)........... 5.0 4.0 Ma.
Mexcimum-Signal Plate Current___. ... .. ... 92 Ma.
Max imum-Signal Screen Current {nominal)_...__. 13.5 Ma.
Effective Load Resistance (Plate to Plate)..... 8.000 Ohms
Total Harmonic Distortion. ..o .ooeeeeo oo oo oo, S 3.5 X
Power Qutput. . . .. ... .. ... 10 14 Wat ts

JUNE 1, 1948
Research Division

ORANGE 7/ NATIONAL UNION RADIO CORPORATION \WEW JERSEY




from RMA release 392A, April 4, 1947

NATINEAL ONION CADIO COPONRATION

Tvne 7X7

T™win TNiode - High Mu Triode

‘nygica

g

Snecifications

e
P

Unthindps
Snse
thiilh
Maximum Diameter
“eximum Oversll Length
Yaximum Seated feignt
Pin Connections:
Pin 1 - Heater
2 « Triode Plate
Z2 - Triode Grid
4 - Cathode #1

Pin

Corted Uninotentivd
Lokral Ge2in

T~-9

l-x 7180

?-5/zon

n.g5/an

5 « Diode Plate #i

6 - Dinde Plrte #2

7 - Certhode #2 (Dizde #92)

8 -~ Hester

(Triode & Diode #1) »nd Diode Shields

®fA Basing No.

Mounting Position

8BZ-L-4

any

Direct Interelectrode Capnacitances (without shield)

Diode #1 to All
Diode #2 to All
Dinde #1 to Grid
Diode #2 to Grid
Diode #1 to Diode #2

Ratings: Triode Undt

Heater Voltage gAC or DC) (Nominal)
Heater Current {(Nominel)
Meximum Plate Voltage

Diode Unizs {(Two)

£.9 uuf

2.9 uvuf
.15 vuf max.
.10 wuf msayx.
B0 vuf msx.

7.0 Volts
L3720 Amn.
Zn5 Volie

Diode Current per Plate with 5 volts DC applied 10.7 MA Min.

Averczge Characteristics - Triode Unit

Heat~r Voltage £.3
Hester Current ity
Plate Current V@\que 100
Grid Voltage - 8
nnlification Fector (2351
Trensconductance 1004
Plate Resistance 85,200
Plate Current 1.2

8.3 Volts
&N amp.

250 Volts
> Volts

500 umhos
87,000 ohms
1.8 MA



NATIONAL OUNINN PADIO CORPORATION
Tyne 7X7

Twin Diode - High Mu Triode

Average Charscteristics ~ Diode Unit

Niode Voltage 2.5 Volts
Pervance 6.0 MA
Tyrical Operrting Conditions & Characteristiecs

Zero-Bias Resistsnce Counled Amplifier Class A

Heater Voltage 6.3 6.3 Volts
Plate Sunply Voltage 1cn 300 Volts
Grid Lesk Following Stage 10 19 megochm
Load Reslstance .25 28 megohm
Coupling Cavreitence .11 to .05 .01 to .705 uuf
Grid Resistor of Following Tube 1.0 1.0 megohm
External Grid Circuit Imnedsnce O 0 megochm
Voltege Gein 2N 40
Voltage Output (RMS) at 5% Dist. 6 30 volts

For internretation of rntings refer to Recelving Tube Pating Sheets.

DEVFLOPFNT FNGINFERING
NATIONAL UNION RADIO COPD.
LAMEDALE, DPENNSYLVANIA
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NATIONAL UNION r

3 RMA Release &+ 25 2 Aug. 28,1940
| 9CP4

@ SHORT NINE INCH VIDEOTRON

INDIRECTLY HEATED CATHODE

HEATER VOLTAGE 2.5 VOLTS

HEATER CURRENT 2.1 AMP.
’ ELECTRONAGKETIC DEFLECTION AND FOCUS.
CHARACTERISTICS.
HIGH-VOLTAGE ANODE 7000u VOLTS
CONTROL GRID VOLTAGE NEVER POSITIVE
FLUORESCENT SCREEN INPUT POWER per Sq. Cnm. 10uax MILLIWATTS
FLUORESCENT COLOR WHITE
TYPICAL OPERATION
ANODE VOLTAGE 6000 7000 VOLTS
CONTROL GRID VOLTAGE ADJUST POR SUITABLE LUMINOUS SPOT
CONTROL GRID VOLTAGE FOR CUT-OFF -%0 -110 VOLTS
Q CONTROL GRID, PEAK-to-PEAK VOLTAGE 25 25 VOLTS
CAPACITANCE
GRID to CATHODE 12 iy
9YgMAX:
<ﬂj Le 6%
- 7% .
15 %
MAX,
3% PIN #1 - HEATER
_—
( ! JMN_ PIN #2 - NO CONNECTION
Tt [~
L . PIN #3 - INTERNAL CONNECTION
17 e Max.
PIN $4 - CONTROL GRID
= PIN #5 - CATHODE
]IHIJ PIN #6 - HEATER
—~. CAP - ANODE

NATIONAL UNION RADIO CORP. 181 McCarter Highway NEWARK, N. 1.



from RMA release #186, May 22, 1939
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+ NATIONAL UNION -

RMA Release 57 25 2 Aug. 28,1940
12CP4

SHORT TWELVE INCH VIDEOTRON

INDIRECTLY HEATED CATHODE

HEATER VOLTAGE 2.5 VOLTS
HEATER CURRENT 2.1 AMP.

- ELECTRONAGNETIC DEFLECTION AND FOCUS

CHARACTERISTICS:

HIGH-VOLTAGE ANODE 7000uax VOLTS
CONTROL GRID VOLTAGE NEVER POSITIVE

FLUORESCENT SCREEN INPUT POWER per 8q. Cm. 10K ax MILLIWATTS
FLUGRESCENT COLOR WHITE

-~
-
&
'3
i

TYPICAL OPERATION

ANODE VOLTAGE 6000 7000 VOLTS
CONTROL GRID VOLTAGE ADJUST POR SUITABLE LUMINOUS SPOT
CONTROL GRID VOLTAGE FOR CUT-OFF -30 -110 VOLTS
Q%%% CONTROL GRID, PEAK-to-PEAK VOLTAGE 25 25 VOLTS
CAPACITANCE
GRID to CATHODE 12 [1134
12l MAx,

5 o
10%"
185y
MAX, .
‘ ] PIN #1 - HEATER
(;J} 3% PIN #2 - NO CONNECTION
ﬁv{ END of cuN PIN #3 - INTERNAL CONNECTION
% wAx. PIN #4 - CONTROL GRID
PIN #5 -~ CATHODE
PIN #6 - HEATER
~ CAP - ANODE
(S

NATIONAL UNION RADIO CORP. N81 McCarter Highway NEWARK, N. J.



from RMA release #186, May 22, 1939

WATIONAL UNION
TYPE 18K7G
PENTODE VOLDAGE AhPLIFIER

Opeyating Jondivions sud Charagierizstics:
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Pin Hoe 1 - o Jonnection

Pin Hoe & « Heagber

Fin No. 3 - Plate

Pin koo 4 - Sereen

Fin o, § - Suppressor

FPin HNo. 7 - Hestber

Fin Fo. 8 - Usthole & Iubernsl Shisld
Cap - (rid

5 volss

12,8
G150 amp.
S8} msx. volbe
1885 nmex. volis
¢ volds
=3 volis
10.5 ma.
8 mE,
185G umhos
$¢0
0.8 sezohm
=5% .5 volbs
0007 vl max.

5 cO iZ0E e
1Z .0 unf.

al Y-Pin

Smgll lagb
Hiniaturs

v z
ORO
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from RMA release #186, May 22, 1939

HAPIORAL, UNION
TYPE 12u7¢
TWIW DIODE-TRI(CDE AMFLIFIER

Indirectiy-heated Cathods
Heater Volt8g88ccsoovccosncsbucoaccscnacs 12q§ volis
Heﬂter Currentoooaoaeaooauonoc.o»oeoana Gclgb amp“ .
Plate Volt83€ccevosusosasosccococanssnns 260 max. volts

volts

Gfid Volta B8Ccoosvocvecooanassnrecacecsnaa &

Plase Lf”epﬁeacooaaaoanowoaecaqnaaaaou L.l ma.
taal Ond.u.ut&fl@&n.ccnecooaaocaro&oaoa 1200 uwmhos
;-m}?lificaf}iOl’: F!:}G'::OZ‘. P503393G50C63860GC8s ,?C'

vlste RegsistancCecsee onms
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Peek Pleteo Cuireltesosascvussascrvecnse 6 lgXe. 48
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—Jlate ")‘n-.pglwovaaae-aﬂa'axoua»w:oaoaus 25‘0 lﬂe-..u VO:H}S
Flete Loaﬁooooanoo»osaooan:aoeeoavbeo 0.258 m bChm
Grid Jesistopr oOF 1icw11v DEEZC canca Yo O megohm
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NATIONAL UNION RADIO CORPORATION

Tyne 1477
Twin Piode - HEigh Mu Triode

Physical Specifications

Cathodes Corted Univotential
Race Loktal 8-Pin
Rulh T-9
Maximym Diameter 1-3/16%
Maximum Overall Length 2-5/%20
Meximum Seated Feieht 2.5/BH
Pin Connections:
Pin 1 - Heater Pin 5 - Dinde Plnte #1
2 - Triode Plste 6 - Diode Plate #2
3 - Triode Grid 7 - Cethode #2 (Diode #9)
4 - Cathode #1 8 . Heater
(Triode & Diode #1) »nd Dinde Shielés
™A Basing No. AR7-L-4
Hounting Position Any
. Direct Interelectrode Czuncitences (without shield)
Diode #1 to All 2.9 vuf
Diode #2 to A1l °.a yuf
Dicde #1 to Grid .15 vuf max,
Diode #2 to Yrid .19 uuf mex.
Diode #1 to Diode #2 .59 nuf max.
Ratings: JIrisde Unit
Heater Voltage EAC or BC) {(Weainal) 14,0 wvolts
Heater Current (Nominal) .1t emp.
Maximum Plate Vnltoge 2NN volts

Diode Units (Twc)

Diode Current ner Plate ~4ih B volge DC annlied 10.07 MA Win,

Averzge Characteristies - fr.ode Unig
Heater Voltage 1.8 12.6 volts
Heater Current <153 L1BN smn.
Plate CGurrent Vdi?, 197 230 volts
Grid Voltage 0 -1.0 welts
Annlification Frector 85 1170

. Tr=neconductance 197 1800 umnhe.
Plate Sestistance 82,100 E7,70  ohr:
Fiote Current 1L 1.0 42

from RMA release # 578, April 4, 1947



NATIONAL UNION PADIO COP°0PATION

Tyne 14X7
Twin Diode - Hish 'fu Triode

Averree Chernctoristics - Diode Unit

Dinde Voltapge 0,5 Volts
Dervance 6.7 "A

Typieal Opernting Conditions & Chrracteristics
Zero-liss Recistance Counled Amnlifier Cless A:

Hester Voltage 6.3 8.3 volts
Plate wunnly Volteage 17 9N volts
Grid Leak Following Stage 10 1" megohm
Load Resistence .25 .P5 megohm
Courling Canrcitance N1 to .NNE N1 te A% yuf
Grid Resistor of Following Tube 1.0 1.9 merohm
Fxternal Grid Circuit Imnedrnce 0 7 megohm
Voltege Gain 3N a0
Voltrpe Cut-ut (RMS8) »t 57 Diet. 6 20 volts

For internretetion of rotings refer to Receivine Tuhe Rnting Sheets,

DFVFLOPYENT FNCINFERING
NATIONAL UNION RADIO CORP,
LANSD/LF, PENNEYLVAMIA



NATIONAL UNION

216,

PYIDEOTRON"

Cylindricel Faece Plate
¥agnetic Focus Rectangulse All Gless

Magnetic Defllection Fllterglass Faog Plate
Ion=Trep Gun

The NU=-21 P, is a RECTANGULAR FACE, cylindrical front, direct-view, magnet-
ically focused, megnetically-defleocted Television Picture Tube, providing
a 19-1/8" x 13-7/8" pioture.

The rectengular face of the NU-21 Pl uses a special "Filter” gless plate which
effectively reduces embient-light reflection, thus increasing ploture contrast.
Further; Advantege is taken of the woll known optical properties of a cylind-
ricel Iront surfece to eliminate reflection and preservo sherp definition of
the pleoture.

The tube hes an electron gun designed to be used with a single-magnet ox-
ternal ion~trap magnet.

DATA

Generals
Heater, for unipotential Csthode

Voltege {AC oF DC) 6.3 Volte

Current 0.6 (£ 107) Amp.

Direct interelectrode ospacitance =

Grid No. 1 to all other clactrodes 6 wuf

gcathode to all other electrodes 5 uuf

Fece plate (with about 66% light transmission) Filter Glass
Phosphor Fo. Li~Sulfide Type

Fluorsscencs White

Phosphoroscaence White

Pereistence Short

Focusing HMethod Yognetle
Deflection Mathod Magnetic
Doflection Angles {Approx.)

blegonal 70°

Horigontal 65°

Vertical 50°
Ion=Trap gun Requires externnl, single-fiecld magnet
overall Lsngth 23-44% ¢ 3/8°
Greoatest Diagonel of Tube et Face 21.7/%2 é 3/16"
Createst Width of Tube at Face 20-1/1" £ 3/16"
Greatest Height of Tube et Faoo 15-9/16" ¢ 3/16"
Soreen Sigze 19-1/8 x 13-7/8

from RTMA release #981, May 31, 1951



Cap Recassed Small Cevity (JETEC No. J1-21)
Base Small-8hell Duodeocal S-Pin (JETEC No. B5-5T)
Mounting Yosition Any

MAXIMUY RATINGS, Dssign~Center Valuss:

Collector VCLTAGE 18,000 Mex. Volts
GHID-Wo. 2 VOLTAGE 500 Max. Volts
GRID=No» 1 VOLTAGE
Negative Bias Valus 125 Mex. Volts
Pogitive Biss Velue 0 ¥ax. Volts
Positive Peak Value 2 Max. Volts

PEAK HEATER=CATHOD: VOLTAGE:
Heater negstive witih respect to cathode:
Duzing equipment warm-up poriod mot exceeding

15 seconde L10 Max. Volts
After squipmont werm-up poriod 180 Max., Volts
Heeter positive with respsct to catheds 180 Max. Volts
TYPICAL OFPER?TION:
Collector Voltsge 12,000 ¥Max, Volts
Grid-lo. 2 Veltage 300 Volits
Crid=No. 1 Voltage for visual extinction of
undeflested focused spot =33 %0 =77 Volts
Grid-No. 2 Qurrent 1 =15 to £15 uamp
Focusingecoil current (Approx.) o 95 ue ma
Ion-Trap-Magnet Current {DC, Approx.) Vi) me
MAXTHUM CIRCUIT VALUES s
¢rid=No. l=circuit resistance 1.5 megohms

1. For JETEC gtandard feocus ccil #109 with the combinad grid No. 1 biss
voltage end video-signal vcltage adjusted to produce s highlight
brightness of 30 fcot lamberts on & picture srea of 17" x 12-3/L7.
Distance from refercnce line of bulb to center of focus coil air gap
shell bs 3%,

2. JETEC ion-tran magnet No. 111 loceted im optimum position end rotatsd
te give maxdmun brightness.

X=Ray Warning -~  Bacsuse the rating of the tube pormits operation at voltages
as high &5 19.80 KILOVCLTS (ebsolute value), shielding of the tube for X-ray
radiation may be needed whenever tho opersting conditions involve voltages in
excass of 16 kilovolis.

Socket Connections - Pin 1l: Beaterg Fln 23 Grid No. 13 Pin 10: Grid No 23
Pin 1ls Cethodey Pin 12¢ Heatery CAPs Collector,
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CC' of the gruge with the glass Cunnel. ooncontric with bulb axis and having

e diametor of 3%,



NATIONAL UNION
21FE,
"YIDEOTRON®

Low Voltage Electrostetic Foous
Cylindricsl Face Plate
Magnetic Deflection Rectangular All Glass
Ion-Trap Gun Filterglass Face Plate

The NU-21 H,; is a Rectangular Face, cylindrical front, direct-view, electro-
statically focused, magnetically-deflected Tolevision Picture Tube, provid-
ing a 19-1/8" x 13-7/8" picture.

The rectangular face of the NU=21 Fi; uses a spsciasl "Filter® glass plate
which effectively reduces ambient=1lizht reflection, thus increasing picture
contrast. Furthers Advantage 1s taken of the well kmown optical properties
of a cylindrical front surfzce to eliminate rofleotion and preserve sharp
definition of the picture.

The tube has an electron gun designed to be uaed with a single-magnet ex-
ternal ion-trep magnet,

DATA

Gonoral:
Heater, for unipotential Cathode

Voltage (AC or DC) 6.3 Volts

Current 0.6 (£ 10%) Amp.

Direct interelsctrode oapacitence -

Grid No. 1 to all other olectrodes 6 uuf

Cathode to all other Electrodes 5 uuf

Face plate (with about 66% light transmission) Filter Glass
phosphor No. L-Sulfide Typs

Fluorescence White

Fhoaphorescence White

Persistence Shord

Focuseing Method Electrostatio
Deflection Method Magnetio
Deflection Angles (Approx.)

Diagonal 70°

Horizontal 65°

Vertical 50°
Ion-Trap gun Requires external, sipgle-fisld magnet
overall Length -Bl% £ 5/87
Greatest Diagonal of Tube at Face 21-7/32 £ 3/16"
Groatest Width of Tube at Faca 20-1/4" ? 3/16"
Greatest Height of Tube at Face 15-9/16 Z 3/16"
Soereon Size 19-1/8 = 13-7/8

from RTMA release #981, May 31, 1951



Cap Recessed Small Cavity (JETEC No. J1-21)
Base Small-Shell Duodecal 6«Pin (JETEC No. 86-63)
Mounting Position Any

MAXTMUM RATINGS, Dedign-Conter Valuesa:

Collectorl VOLTAGE 18,000 Max. Volts
GRID=No. L VOLTAGE (Focus) 500 Yax. Volts
GRID=No. 2 VOLTAGE 500 Max. Volts
GRID-No. 1 VOLTAGE
Negative Bias Value 125 Max. Volts
Positive Bias Value 0 Max. Voltz
Positive Peak vrlus 2 Max., Volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respsct to cathodes

During equipment wsrm-up period mot execeeding 15 seconds L10 Max. Volts
After cquipment warm=up psriod 180 iex. Volts
Heater positive with respect to cathode 180 Max. Volts

TYPICAL CPERATION:

Collectort Voltagea 14,000 Vax, Volts
6rid=No. i Voltage (Focus) 200 £ 200 Volts
crid-No. 2 Voltage 300 Volts
Grid=No. Ll Voltage for visuasl extinotion of

undeflected focused spot -33 o -77 Volts
grid-No. L Current =15 to #25 uemp
¢rid-No. 2 ourrent =15 to £25 wuemp
Field strength of adjusteble centerinﬁ megnet Lo gausses
Ion=Trap=iagnet Current (DC, Approx.) 75 ma
Field strength of adjustable centeriang mesnst 0 to 8 gausses
MAXIMUM CIRCUIT VALLES:
¢rideNo. l=oircuit resistance 1.5 negohms

l. Collecstor, Grid #3 and Grid #5 are connected intaernally and referred to
herein as collestor,

2, Brillience snd definition decrease with decreasing collsector voltage. In
goneral, the collector voltege should not be less then 1,000 volts.

3. ¥easurad at center of field,

Lo JETEC ion-trep magnet No. 111 located in optimum position snd rotated to
give masximum brightness,

X=-Rey Werning - Because the rating of the tube permits operation at voltages
as high as 19,8 KEILOVOLTS (absolute value), shielding of the tube for X-ray
radistion may be needed whenever the operating conditions involve voltages in
excess of 16 kilovolts.

Socket Connections - Pin 1: Heater; Pln 2; Grid No. 13 Pin 65 Grid No. L;
Pin 10; Grid No. 2; Pin 1l: Cethodey Pin 12y Heater; C2P: Grid ¥No. 3, Grid

Nos 5, Collector; «OuERNSaataBSTENINNgis




SCREEN
HEIGHT

OLLECTOR

¢ 7%

—=—SCREEN WIDTH 13

- 3
2Oz s

REFERENCE LINE
(NOTE 1)

SMALL SHELL
DUODECAL (NOTE 2)

NOTE 1: With tube neck inserted through NOTE 221 Soccket for this bsse should

flared end of refarence-~line gauge not be rigidly mounted; it should
(JETEC No. 110) and with tube seated have floxible leads and be ellowed to
in geuge, the referonce line is deter- move fresly. Bottom circumference of
mined by the inter-section of the plane base shell will fall within a cirecle
CCt' of the geugse with the glass funnel. concentric with bulb axis and having

e diameter of 3%,



BAIF=UAVE REGTIFIFR/VOLTACE D

Jadirectly-hneeted Cathode

RMA Release #189
June 2, 1939

HATIONAT, UNION
Y28 80427G

Heater Voltage (fntirs Hoaber = plus & znd 7) sscosceo 500 volis
Piles Lamp Segtion s Rins 6 and 7; oesovcoennacecaoncnne ol TOLLH

Heater Current (In

tire Boater) coccoscocconoontecocooos Doh&id amp .

BG Outiput Current per 21ot8 occsczocnoeccosnsvscoccscoe OO MAX, KA
(VWith reetificd piate current through
pilot lamp sestion ¢f heater amnied
by £:9 volt Q.170 amp pilot)

Pilot Lamp Veliage {RIS) (See Cireults 4  and B) ccoeso 205 maX. volts,

Tube Voltage Drop {at 180 ma. D0 per Blebe occosccoccoo OL VOLES

VOLrAGE DOUBLER:

withous pilod lamp
connecsiona)

AC Plate Veltaze (RMS) BoyY PLab® osocooncosnsonasonse LAY mMAK. VOLED
DC Cutput CGurread {(See CGlroulit A) cscsszvsscacocssanc BF Max, MG
2eak Flate Curr6nd coovercosossotccsnscosssnssncccoan 40D MAX, R
Repiator per IFlate or Cathoie {Rj} ss00cscoscencsons 20 Mine chud

HALF=UAVE RECTIFILR: CGondonsexr Iapub

AC Platae Voltage (RM53 PeDN0BC0C00600a00000 00200200 ad! MAXK, VO1ta
DC Output Current per Plate {(Ses CLirauit B) cososces 65 8. mAs
2eak Plate Current per PLalbe cwcsecccacocooraconcssoo 400 maX, mas
*Resistor per Plabe (Rl) coo0so0coioncoensracooscencancs RO MiN, ohms

OTHRR
NEATCES

CIRCUIR A CIRCUZE B
S G—
F‘ qu- w_?
D.C. 137V Je
& peg 2.C.
ourPur epd : curpu
1- ‘ orxe®
s 8 i\_ HEPTERS 4

L = Pilot Lamp 7292 or ;2924 (2.9% o170A)
Rlz Peak Limiting Resistor

gz Surge Linitlng Resistor

C =z Pilter Condensers
Heater Gurrent through sbtring should

be adjusted %0 .100 amp at 117 V.
line in both circuits,
*In half-wave circuilt an alternative is %o
use 25 ohms common o both plates, resulting
in 8lightly less output volitage,



NATICHAL UNIOW
T¥2u 50476

=2
MECHAWICAT, DATA:

Max, Ovexrall Lengbh cossccosonsosesssccosons 4‘1/8"
Max. Seated H@jghb COBEC030C2080G2EOOBONCO0SC 3“9/16"
Maxke DIiameter cocoovosscosccccssecoevosvanso «1:‘9/.1.6"

B'O.lb QU022 09000LQ200003202608Q38CR00 092000002200 Si‘lz

BaBBG ccss00000co00cecnscoscorsecacsococcossoz LMALL OCU&.«.Y“Pﬁﬁ
BASING 3

Pin lo.
Pin Yo

o Cownegtion
= [eater
Plate No. 2

]

X
2
2Mu o, 3 =
Pin Hoes 4 = Cathedy Foo, 2
Pin Noo & = Plate No, 1
Pin Np. 6 = Heatexr Tup (Pilot Laud
goreas Pina & and 7)
Pin No. 7 = Heaber
Pin Hoo. 8 = fathcde No. 2

=
t

in ba..fewave 20HL0 ine, a lezd cuprentd
02 100 mi. ALD :ive 2, 58 KHG seross tho
or 892% piilos lamd ag stown in GLL wit Be

:



NATIONAL UNION ELECTRON TUBE

NEW ¥
NU. - 5729

/! DATA

30 CHANNEL RADIAL BEAM TUBE

COLLECTOR TYPE

APPLICATION:

The Type NU-5729 is a collector type electrostatically
focused and deflected radial beam tube intended for
high speed electronic switching or commutation. It is
capable of handling 30 different channels for trans-
mission over a single carrier in multiplexing or tele-
metering applications,

The NU-5729 has thirty grid leads which are brought
out separately, a common lead for 29 of the anodes,
and a single lead for the thirtieth anode. This sep-
arate anode is useful for synchronization in tele-
metering or multiplexing operations. This is the in-
put tube of such a system. It has a coated unipoten-
tial cathode,

RATINGS:

Heater Voltage (AC or DC} 110% 6.3 volts

Maximum Plate Voltage 500 volts

Maximum Screen Voltage (G,) 300 volts
rms ac &

TYPICAL OPERATING CONDITIONS:

Heater Voltage 6.3 volts

Heater Current 0.450 amperes

Plate Voltage 375 volts*

Screen Voltage (applied throush de 300 volts
focusing bias rms ac 6@

Focusing Bias (fositive end connec- _ volts de¢
9 ged to cathode) 75 £10

Grid Voltage ¢ volts dc
Single Channel Peak Plate Current 90 pa dec
Single Channel Transconductance 20 umhos
Single Channel Amplification Factor 62

Singte Channel Plate Resistance 3 megohms
Single Channel Grid Bias for Plate -5 volts

Current Cut-off

450 volts applied through the focusing bias

from RTMA release #961, April 9, 1951

(Over)

Research Division

PHYSICAL SPECIFICATIONS

Style————————- Special
Bulb ———————— T-18
Base ————=———-— Flying Leads
Mounting Position- Any

BASE PIN CONNECTIONS
PIN 1: G,-1 PIN 22;: G,;-16
PIN 2: G,-2 PIN 23: G.-17
PIN 31 G,-1 PIN 23: G,-U
PIN B: G,-3 PIN 25: G,-18
PIN 5: G,-1 PIN 26: G,-19
PIN 6: H PIN 27: H
PINT: G5 PIN 28: G,-20
PIN 8 G,-6 PIN 29: G,-21
PIN 9: G,-7 PIN 30: G,-22
PIN 10: 6,-2 PIN 31: G,-5
PIN 11: G,-8 PIN 32: G6,-23
PIN 12: 6;-9 PIN 33: G,-24
PIN 13: K PIN 38: Mica Rings
PIN 1%: G,-10 PiN 35: G;-25
PIN 15: 6,-11 PIN 36: G4-26
PIN 16: G,-12 PIN 37: 6,-27
PIN 17: G,-3 PIN 38: G,-6
PIN 18: 6,-13 PIN 39: 6G,-28
PIN 19: G,-18 PIN 40: G,-29
PIN 20: P, to Py, PIN 81: G,-30
PIN 21: G,-15 PIN 42: P-30

NOTES: Due to the finite number of screen
elements, the T characteristics are not
identical for aYl channels. The following
curves show these variations:

Curve A shows the characteristics of those
channels adjacent to the center of the
screen segments: Channels 2, 3, 7, 8, 12,
13, 17, 18, 22, 23, 27. and 28.

Curve B corresponds to the channels adja-
cent to the edge of the screen segments:

Channels 1, 4, 6, 9, 11, 14, 16, 19, 21,

24, 28, 29.

Curve C depicts the channels corresponding
to gaps between screen segments: Channels
5. 10, 15, 20, 25, and 30.

ORANGE ? NATIONAL UNION RADIO CORPORATION NNEW JERSEY




5729 30 CHANNEL RADIAL BEAM TUBE
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NATIONAL UNION ELECTRON TUBE

NEW § ik DATA

RADIAL BEAM TUBES

Page 1 of 2
ELECTROSTATICALLY FOCUSED

GENERAL INFORMATION

The National Union electrostatically focused radial beam tubes offer the advantage of
high speed switching and commutation without mechanical moving parts. In these tubes an elec-
trostatic field serves both to focus and to direct an electron beam, and if the field is made
to rotate the beam whirls with it. As the direction of the beam varies it reaches different
channels in turn, through which signals can be injected or extracted.

The electrostatic field is established by applying suitable voltages to a number of
screen segments surrounding a central cathode. VFor instance, in a tube with s5ix screen seg-
ments a six-phase «.c. voltage applied to the segments results in a rotating electrostatic
field much in the sanner of the rotating mignetic field in the stator of a six-pole electric
motor .

Te hold the beam in any particular direction it is only necessary to apply d.c. poten-
tials to the screen segments respectively equal to the instantanecus vaolues of the various phose
voltages when the beam is oriented in the wanted direction. For example, in ¢ six segment
design the beam will hit the middle of a screen segment when that segment is at maximum screen
voltage, the two adjacent segments at half that voltage, and the other three segments ot minus
the voltage of their respective opposites; to hit the gap between two adjacent segments their
potential should be .866 times the maximum, that of the opposite segments should be the nega-
tive of that value, and the other two should be at zero potential.

The spacing between the screen segments as well as windows in the segments themselves
constitute a series of slots all around the cathode, each acting as the entrance to a particu-
lar channel. Beyord that entrance slot each channel consists g? whatever system c¢f elements,
grid, anodes, etc. is required for the function to be performed.

In order to make the best use of the beam most applications require it to be of about
the same width as the slots when it reaches the screen. ghis is obtained by applying to the
cathode a positive focusing bias which has the effect of distorting the electrostatic field
and causing the beam to converge as wanted. Proper focusing is important in most applications,
for too wide o beam leads to crosstualk between cﬁgnnels. too narrow a beam leads to reduced
channel current and less in efficiency. It is recommended that specifications be clesely fol-
lowed. The cathode bias can be obtained conveniently by the use of a self-biasing resistor.

The characteristics of individucl channels depend upon the design of the particular

type of tube. They are given in the data sheets for each type. These include basing arrange-
ment and circuit data as well.

For many applications this tube is used in the equivalent of a time division multiplex
signaling system. Two types of tubes are required for such a system; one, at the input. in
which the si.gnulngrids are brought out individually, but the anodes are all internally tied to
a common lead. and the other. at the output of the system, in which the grids are tied together
and the anodes brought out individually. These two types are resPective?y designated as
"multiple grid” and “"multiple anode” types. symbolized by the letters G or A fo?lowing the
developmental type numbers or the class designation. By class designation is meant a code b
which radial beam tubes (RB} are classified as magnetically (M) or electrostatically (E) focu-
sed, and as huvi;%‘:a given nurber of channels (10, 12, 30). Such are, for instance, classes
REMI0G, REE1Z2G. 12A, REBE30G. RBE30A. Tubes made with both grids and anodes brought out in-
dividually are identified by the two letters "GA" used simultaneously.

Multiple grid, or G, types have also been occasionally designated as input, transmit-
ting, or collector types symbolized by letters T or C; multiple anode, or A, types have been
termed output, receiving, or separator types, symbolized by Yetters R or S. These designations.
howev:i-r. are abandoned in faver of the more epricit and generally applicable ones first men-
tioned.

As an example, the figure on page 2 illustrates in a cut-oway view the general design
of a 12-channel electrostatically focused radial beam tube.

For details on operating conditions, characteristics, physical data and applications
please refer to the technical data sheets available for each type of radial beam tube.

RBE-1B0UL6

Research Division

ORANGE /; NATIONAL UNION RADIO CORPORATION \\ NEW JERSEY
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NATIONAL UNION ELECTRON TUBE

NEW §; 71DATA
NU. - 5730

30 CHANNEL RADIAL BEAM TUBE
SEPARATOR TYPE

APPLICATION: PHYS|CAL SPECIFICATIONS
The Type NU-5730 is a separator type electrostatically Style_______ . Special
focused and deflected radial beam tube intended for L T—1§
high speed electronic switching or cummutation. It is Base o oeeeean Flying Leads
capable of handling 30 different channels for trans- Mounting Position Any
mission over a single carrier in multiplexing or tele-
metering applications. BASE PIN CONNECTIONS
The NY-5730 has thirty anode leads which are are brought PIN 1: P-1 PIN 22: P-16
out separately, a common lead for 29 of the control g:: ;_’ 2_31 ::: g g"z
grids, and a single lead for the thirtieth contro! grid. PIN & Pia PN 25; P-2-1B
This separate grid is useful for synchronization in PIN 5: P-4 PIN 26: P-19
telemetering or multiplexing operations. This is the PIN 6: H PIN 27: W
output tube of such a system. It has a coated unipo- PIN 7: P-5 PIN 28: P-20
tential cathode. PIN B: P-6 PIN 29: P-21
PIN 9: P=7 PIN 30: P-22
PIN 10: G,-2 PIN 31: G,-5
RATINGS: PIN 11 P-8 PIN 32: P-23
PIN 12: P-9 PIN 33: P-28
Heater Voltage (AC or DC)} 1109 6.3 valts PIN 13: K PIN 34: Mica Rings
Maximum Plate Voltage 500 volts oy b5 a0 AT
Maximum Screen voltage (6,) 3ogms acvg{})ts PIN 16: P-i2 PIN 37: P-27
:"‘ 17: g2'3 PIN 38: G,-6
TYPICAL OPERATING CONDITIONS: PIN 20: G,-1 to  FIN&0: P-29
G,-29 PIN 41: P-30
Heater Voltage 6.3 volts PIN 21: P-15 PIN 42: G;-20
Heater Current 0.450 amperes
Plate Yoltage 375 volts™
Screen Voltage (applied through dc 300 volts NOTES: Due to the finite number of
focusing bias rms ac 6 screen elements, the Ip/Ey characteristics
Focusing Bias (positive end connec- are not identical for all ¢hannels. The
ted to cathade) ' =75 210 volts dc following curves show these variations:
Grid Voltage 4] volts dc Czrveﬁlxshgvgs thecharagteristics of these
Single Channel Peak Plate Current 90 pa de channels adjacent to the center of the
: Ch 1 .3, 7,8, .
Singte Channel Transconductance 20 umhos iﬁfe‘i’;,s‘i‘g‘f’e%‘f 23, %’-}Ifemfdzzg? 8. 12
Sl.ngle Channel Ampllflcaflon Factor 62 Curve B corresponds to the channels adja-
Single Channel Plate Resistance 3 megohms coint tothe edge of the screen segments:
H : H C ls 1, 4, 6, 9, 11, 14, 16, 19, 21,
Single Channel Grid Bjas for Plate -5 volts 24""13;.529.

Current Cut-off
Curve C depicts thechannels corresponding

t bet : :
* 450 volts applied through the focusing bias 5? ?3?515? ;ﬁnzg?rzgg ggc:.]ments. Channels
from RTMA release #961,
{Over)

April 9, 1950

MARCH 1951
Research Division

ORANGE ;2 NATIONAL UNION RADIO CORPORATION i‘ NEW JERSEY
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NATIONAL UNION ELECTRON TUBE

NEW § ik DATA

RADIAL BEAM TUBES

Page 1 of 2
ELECTROSTATICALLY FOCUSED

GENERAL INFORMATION

The National Union electrostatically focused radial beam tubes offer the advantage of
high speed switching and commutation without mechanical moving parts. In these tubes an elec-
trostatic field serves both to focus and to direct an electron beam, and if the field is made
to rotate the beam whirls with it. As the direction of the beam varies it reaches different
channels in turn, through which signals can be injected or extracted.

The electrostatic field is established by applying suitable voltages to a number of
screen segments surrounding a central cathode. VFor instance, in a tube with s5ix screen seg-
ments a six-phase «.c. voltage applied to the segments results in a rotating electrostatic
field much in the sanner of the rotating mignetic field in the stator of a six-pole electric
motor .

Te hold the beam in any particular direction it is only necessary to apply d.c. poten-
tials to the screen segments respectively equal to the instantanecus vaolues of the various phose
voltages when the beam is oriented in the wanted direction. For example, in ¢ six segment
design the beam will hit the middle of a screen segment when that segment is at maximum screen
voltage, the two adjacent segments at half that voltage, and the other three segments ot minus
the voltage of their respective opposites; to hit the gap between two adjacent segments their
potential should be .866 times the maximum, that of the opposite segments should be the nega-
tive of that value, and the other two should be at zero potential.

The spacing between the screen segments as well as windows in the segments themselves
constitute a series of slots all around the cathode, each acting as the entrance to a particu-
lar channel. Beyord that entrance slot each channel consists g? whatever system c¢f elements,
grid, anodes, etc. is required for the function to be performed.

In order to make the best use of the beam most applications require it to be of about
the same width as the slots when it reaches the screen. ghis is obtained by applying to the
cathode a positive focusing bias which has the effect of distorting the electrostatic field
and causing the beam to converge as wanted. Proper focusing is important in most applications,
for too wide o beam leads to crosstualk between cﬁgnnels. too narrow a beam leads to reduced
channel current and less in efficiency. It is recommended that specifications be clesely fol-
lowed. The cathode bias can be obtained conveniently by the use of a self-biasing resistor.

The characteristics of individucl channels depend upon the design of the particular

type of tube. They are given in the data sheets for each type. These include basing arrange-
ment and circuit data as well.

For many applications this tube is used in the equivalent of a time division multiplex
signaling system. Two types of tubes are required for such a system; one, at the input. in
which the si.gnulngrids are brought out individually, but the anodes are all internally tied to
a common lead. and the other. at the output of the system, in which the grids are tied together
and the anodes brought out individually. These two types are resPective?y designated as
"multiple grid” and “"multiple anode” types. symbolized by the letters G or A fo?lowing the
developmental type numbers or the class designation. By class designation is meant a code b
which radial beam tubes (RB} are classified as magnetically (M) or electrostatically (E) focu-
sed, and as huvi;%‘:a given nurber of channels (10, 12, 30). Such are, for instance, classes
REMI0G, REE1Z2G. 12A, REBE30G. RBE30A. Tubes made with both grids and anodes brought out in-
dividually are identified by the two letters "GA" used simultaneously.

Multiple grid, or G, types have also been occasionally designated as input, transmit-
ting, or collector types symbolized by letters T or C; multiple anode, or A, types have been
termed output, receiving, or separator types, symbolized by Yetters R or S. These designations.
howev:i-r. are abandoned in faver of the more epricit and generally applicable ones first men-
tioned.

As an example, the figure on page 2 illustrates in a cut-oway view the general design
of a 12-channel electrostatically focused radial beam tube.

For details on operating conditions, characteristics, physical data and applications
please refer to the technical data sheets available for each type of radial beam tube.

RBE-1B0UL6

Research Division

ORANGE /; NATIONAL UNION RADIO CORPORATION \\ NEW JERSEY
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from RMA release #894, Aug. 15, 1951
NATIONAL UNION ELECTRON TUBE

NEW § J[DATA
N.U. - 5851 N.U. 5851

RUGGEDRIZED R.F. POWER OUTPUT
BEAM PENTODE.

PHYSICAL SPECIFICATIONS
APPLICATION:
Styl@.sveresaconsnsness Sub Miniature
Bulb.vuvissertnorsonses T3
Bas@..evsrevess  Submin, Button B-Pin
Mounting Position...... Any

The NU-5851 is a T-3 subminiature beam pentode designed for rugged
applications such as encountered in the military service. It is

designed for use in Class A, Class C and is tested as a frequency
doubler at an output frequency of 400 mc. It has an oxide coated
filamentary cathode which is centerntapped permitting operation at

either 1.25 volts at 110 ma or 2.5 volts at §5 ma. The tube leads BASE PIN CONNECTIONS
may either be soldered into a circuit or cut for use in a Cinch
socket #8329. Pin | - Fil -
Pin 2 - NC
RATINGS: Pin 3 - P
Pin 4 - NC
Filament Voltage $10% 1.25/2.5 volts d.c. Pin 5 - Fil CT and G3
Maximum Plate Voltage 180 volts Pin 6 = G
Maximum Screen Voltage 135 volts . 2
Maximum Grid Voltage -80 volts Pin 7 - Fil +
Motimum Plate Dissipation 1.5 watts Pin 8 - G
a&imcimum gcreen Déssipatio'n ?éa wat ts |
ox imum Cathode Current ma ; 02
Maximum ALtitude 60,000 feet RuA Basing - 6CL-0-0
Maoximum Impact 500 E
Max imum ient Temperature 200° "
b 300 —od
MAX,
INTERELECTRODE CAPACITIES: = e
UNSHIELDED SHIELDED 8*
(I;rid to Plate ggﬁ g gSS Wi N§
nput . s -
Output 2.1% 3.0 upf [
TYPICAL OPERATING CONDITIONS: (Class A Amplifier]
|
Filament Voltage 1.25/2.5 volts
Filament Current 110/55 ma
Plate Voltage 125 volts
Screen Voltage 125 volts = .
Grid Voltage -7.% volts "I% ’é
Plate Current 5.5 ma ik s
Screen Current 0.9 ma =
Transconductance 1600 umhos 8
Plate Resistance 175,000 ohnms =
650 milliwatts output at 10% total harmonic distorticn is
obtained when E, = 180 V, Eg, = 135 Vand B¢, = .7 V, .
=8 \
DOUBLER OPERATION AT 400 MC OUTPUT FREQUENCY: o]
H >
Filament Voltage 1.25/2.5 volts o 2
Filament Current 110/55 na = %
Plate Voltage 125 volts - o~
Screen Voltage 12§ volts =
Grid Resistance 350,000 ohms {
Plate Current 8.0 ma
Screen Current 2.0 ma DO N T SOLDER CLOSER
Power Output 120 mw THAN | 4" FROM BASE,
LEADS MAY BE CUT TO .200" FOR
JULY 1950 USE IN CINCH SOCKET #8329

Research Division

ORANGE /z NATIONAL UNION RADIO CORPORATIONA{ NEW JERSEY




from RMA release #904A, July 10, 1953
sponsor: National Union Radio Corp.

5857

WIDE BAND SECONDARY EMMISSION
V.H.F, AMPLIFIER

Release #904

September 11, 1950

RATINGS PHYSICAL SFECIFICATICNS
Heater Voltage AC or DC 6.3 volts Style = = » =« = =~ ~ - Miniature
Maximum Plate Voltage 350 volts Bulb = = = = = = = = 16
Maximum Inner Shield Voltage 275 volts Diameter - - - - - - 7/8"
May.imum Dynode Voltage 250 volts Seated Height - - -~ - 1-15/16"max
Maximm Screen Voltage 75 volts Overall Length - - - 2-3/16" max
Maximum Plate Dissipation ® 1.5 watts Bage - = = = = - - = 9 pin Noval
Maximum Dynode Dissipation ¥ 0.65 watts Mounting Position - - Any
Maximum Heater to Cathode Voltage 100 volts
¥ Pdy = Edy (Ib - Idy) ® Wy = Ip (Ep-Eay) BASE PIN CONNECTIONS
INTEREIECTRODE CAPACITIES Pinl - @3

Pin 2 - K + G4
Grid to Plate 0.004 uuf{max) |Pin 3 -~ H
Input 9.300 upf Pin 4 - G1
Output 2,200 ppf Pin 5 - K

Pin 6 - H
& With no external shield Pin 7 - G2

Pin 8 - Dy

Pin 9 - P

CONDITIONS OF OPERATION
RMA Basing - 9 AB

Heater Voltage 6.3 volts
Heater Current 450 ma
Plate Voltage 300 volts
Imner Shield Voltage 250 volts
Dymode Voltage 210 volts
Screen Resistor for 300 V, Supply 680,000 ohms -
Cathode Resistor 200 ohms
Plate Current 8.0m
Imner Shield Current 0.2 ma
Dymode Current -6.0 m
Screen Current 0,40 ma
Cathode Current 2.60 ma
Transconductance 255600~ mhos
Grid Voltage for a Plate Current L0V
of 10 pa {(Approx.) -3.0 volis
Plate Resistance (£pprox.) 70,000 chms

Life Tested for 1000 Hours

July 1950



ELECTRONIC COMPONENTS

from JETEC release #1590, Feb. 20, 1956
N. U. - 6090

18 CHANNEL RADIAL BEAM TUBE
MULTIPLE ANODE TYPE

The Type N.U.-6090 is a multiple anode electrostatically focused and deflected radial beam tube intended for
high speed electronic switching or commutation. It is capable of handling 18 different channels for trans-
mission over a single carrier in multiplexing or telemetering applications. This is the output tube of such
a system. It has a coated unipotential cathode, The N.U.-6090 has eighteen anode leads which are brought
out separately, a common lead for the six gap grids and another lead for the remaining twelve window grids,
The gap grids are physically positioned between adjacent screen segments,

ELECTRICAL RATINGS MECHANICAL RATINGS
Heater Voltage {(ac or de)......... 6.3 volts :10% STYLEeswssavssnssaa Special
Maeximum Plate Voltage..,....o..... 300 volts dc BULBevessvnocraverea T-18
Maximum Screen Voltage (Gg)....... 300 volts rms ac 6¢ BASEicacaeerensnass Special 30-pin
OVERALL HEIGHT..... 4.0"
MAX. DIA....... ... 2.5" (BASED)
MOUNTING POSITION.. Any
‘ TYPICAL. OPERATING CONDITIONS
Hester Voltage......... G i et e rer ettt racsssers B.3 volts
Heater Curtent..cvscocavoroonssoassrsarsnasrsarsenssa 0,670 amperes
BASE PIN CONNECTIONS
Plate Voltage. ..o toaeroesnonsersaranernnans s 300 volts @
PIN % P=-1
Screen Voltage (d$plied through dc focusing bias) .. 150 volts rms PIN 2t p-2
ac 6¢ PIN 3: P-3
. PIN W& P-4
Focusing Bias (Positive end connected to cathode)... 60 volts dc PIN 5: P-5
PIN 6: -6
Shield Voltege............. Ceerae e e anan 60 valts dc PIN 7: P-7
PIN 8 P-8
Grid Voltage EG-1 (Gap grids/eiiisecsan. F N [} volts de PIR 9: P-9
PIK 10: F-10
Grid Voltage EG-2 (Kindow grids/.....cvc...-. P -10 volts dc & PIN 11 P-11
PIN 12: p-l2
Single Channel Peak Current...veeevicnanonsnarrneans 60 pa dc PIN 13: P-13
PIN I4: P-4
Single Channel Transconductance....-...ivecevevnosnns 2.0 pwhos max. PIN I5: P-15
PIN 162 P-16
Plate Load Resistance...... ser el ta et e 500K ohms PIN 17: P-17
PIN 18 P-18
PIN 19 H
PIN 20: SC-1
® A/l voltages excepf EG-! and £G-2 are measured with PIN 20: Gy (GAP GRIDS)
respect to the six phase power surply neufral. EG-/ PIN 22: 5C-2
and EG-& are measured with rescect to the cathode. PIN 23: X
PIN 24: §C-3
PIN 25: Mica Charge Ring
& The bias on the window grids may be adjusted fo PIN 26: SC-4
egualize the uniformity of oufput current befween PIN 27: Gy, (VINDOW GRIODS)
the gap grid ond windew grid channels. This wiil PIN 28: SC-5
limit Pthe maximum deviation in ocufpu?t uniformity PIN 29 H
to t /52 PIN 30: SC-86
JANUARY 1054 PAGE 1 of 2 PAGES

NATIONAL UNION ELECTRIC CORPORATION

RESEARCH DIVISION: + 350 SCOTLAND ROAD + ORANGE, N. J.



N.U. - 6090
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ENGINEERING BULLETIN

ELECTRONIC COMPONENTS

from JETEC release

#1614, March 26, 1956 N.U. - 6091

18 CHANNEL RADIAL BEAM TUBE
MULTIPLE GRID TYPE

The type N,U. - 6091 is a multiple grid electrostatically focused and deflected radial beam tube intended for
high speed electronic switching or commutation. It is capable of handling 18 different channels for trans-
mission over a single carrier in multiplexing or telemetering applications. This is the input tube of such
a system. The N.U.-6091 has eighteen grid leads which are brought out separately, a common lead for the six
gap anodes and another lead for the remaining twelve window anodes. It has a coated unipotential cathode.
The gap anodes are physically positioned between adjacent screen segments,
ELECTRICAL RATINGS MECHANICAL RATINGS
Heater Voltege (ac or de)...... vve 6.3 volts £10% STYLE.eeueueasannse Special
Maximum Plate Voltage..........,.. 300 valts dc BULBrsosuaeoaversas T-18
Maximum Screen Voltages (sc) ..... 300 volts rms ac 6¢ BASEccsissvrearenaes Special 30-pin
OVERALL HEIGHT..u.» 4.0"
MAX. DIA........... 2.5" (BASED)
MOURTING POSITION.. Any
. TYPICAL OPERATING CONUITIONS
Heater Voltage....... e rae e Cedireneserararssr 6.3 valts
Heater Current...... e P eei e P . 0,670 amperes
BASE PIN CONNECTIONS
Plate Voltage...... i h e ettt e e veresararees 300 volts @
PIN I 6-1
Screen Voltage (Applied through dc focusing bfas) 150 volts rms PiIN 2: -2
ac 69 PIN 3! 6-3
PIN 4: G-4
Focusing Bias (FPos/tive end connected to cathode/. .. 60 volts dc PIN &: 6-5
PIN 6: G-6
Grid Voltage Eg| fGep grids/) . .....v... . 0 volts dc FIN 7 6-7
. . PIN 8: G-8
Grid Voltage EgZ (Window grids/ . uiiiacaosnssannans -10 volts dc PIN 9: §-9
PIN 10: 6-10
Single Channel Peak Current.......... Dire i rereren 60 pa de PIN ) 1: 6-11
PIN 12 G-12
Singie Channel Transconductance,....¢i.00v00n vesse 2.0 umhos max. PIN 32 6-13
PIN I4: G-14
Plate Load Resistance. ... veovivorvvernanas Credceeaan 500K ohms PIN 15: G- 15
PIN 16: G-16
Mica Charge Ring,..... Ve eantenr ey Normally connected to cathode PIN 17: G-17
PIN 18: G-18
PEN 19 H
‘e : o PIN 20: SC-1
& A}/l voltages epxrep o1 and Ebz are measured wi PIN 21 P (GAP ANODES]
respect 1o the six phase power supply nevfral. 59, PIN 22: $C-2
and £g2 are messured with respect to the cathode. PN 23: K
PIN 2% $C-3
PIN 25: Mica Charge Ring
A Jhe bias on the window grids may be adjusted 10 PIN 26! SC-u
equalize the uniformity of autput current hetween PIN 27: P (wINDOV MlOUES)
the gap grid and window grid channels. This will PIN 28 SC-5
rimit the moximum deviation in oufput uniformity PIN 29! H
te & /51 PIN 30: 5C-6

JAKUARY 1058

PAGE 3 of 2 PAGES

NATIONAL UNION ELECTRIC CORPORATION
* ORANGE, N. J.

RESEARCH DIVISION: -

350 SCOTLAND ROAD




N. U. - 6091 18 CHANNEL RADIAL BEAM TUBE  MULTIPLE GRID TYPE
PAGE 2 of 2 PAGES
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NATIONAL UNION RADIN CORPORATION August 1,1951
TENTATIVE CHARACTERISTICS
6113
LOW MICROPHONIC TWIN TRIODE AMPLIFIER

MECHANICAL DATA

Coated Unipotential cathode

Outline drawing Bulb T-9

Base B8<6 Intermodiate Shell octal 8-pin

Maximum Aiameter....ccooescocassocsncsoe coseanna cesee.enl=b/1B"

Maximum overall length o...cvcveccoaane R T2 LA

Maximum seated haighte .. .ccveiroonnoainoncononnnncnnons 2-3/4"

Pin connBeClioNB.occocecaoassoassconesosssossssnsessssscnsos . 8BD
Gl !

Pin 1 - Grid T-2 ‘ Pin 5 - Platae T-=1
Pin 2- Plaato T-2 Kfx 7N NDL& Pin 6n Cathods T-1
Pin 3 - Cathode T-2 (3X Pin 7- Heater

Pin 4 - Grid T-1 Pin 8 - Heater

Mounting Position . A any
¢

ELECTRICAL DATA
Retings Por Triodo
Honter voltage (AcCo OF DeCodooeriiurerrevaseronnnnscooB,d VOIES
HGﬂt@r curr@ntgggq:.g-tonouoopa-nut ----- -oco-.nn-naooouoosa“‘p@mg
Maximm plate volta";e © 9 ¢ 5000000 OCSECEOO0OEGCD OGO O0EGE§aO00O6OCOC E QGO 0250 VOltﬂ
mmmum grid v°1tag"_gno°°°°0°ooeenaoooouobnoaoeoo oooooo aovOVOItE
MaX1mum plate digSi-pationoGﬁooooontnnoooloooatau 000.0'-001 watt é
Maximum microphonism M D 6 0 e OO0 0o 40D &0 =00 ®© 06 D o e & g ..g..°50 milliwattﬂ

@ Whoro power amplifior gsin has boen adjustod for 50 milliwatts out-
put at an input sensitivity of 70 millivolts,

“®® Rp= 0.2 Mogohm and triodes are connected in parellsl,

Typical Oporating Conditiong and Charactoristica.

Class Al Amplifier Por Unit

Plate voOltaZ0o ccasoccooonossaccncvossncosacnssaosasssacocsss D) VOLES
Grid volt&goceougonuaooeooosooeuooo-on.ounoeneoouoonenoenootjdmg VOltS
Plato CUrront soccocacoecorooosscoosoccososssccssocoonssanonsled MA,
Transconductancs ccceecersocses csoosossacssnsscsssccssosssolB00 Jmhos
Plate resistent@cccocesaoscsss ceancsassssssescnssuasenoasso 44000 ohms
AmplEfication £ACBOY..ocuceecceoscscsncnccasoscaconsse csoossas TO

from RTMA release #1004, Aug. 9, 1951



Direct Intorelectrode Capacitances,

Cap., Grid to Plafo ......vciviovenronnvances 2.8 uufds
CaP:e INouciveernnceerscnnssanessancaconsesss 90 uufds
Cap. Oub .. ......iiiiiiiinnnn. e e eraneenn 3.8 nufds
Plate to Plat® ... ........civeiviniinnnea. . 004 yufds
Grid to Grid....... Cesessesssesarenane s «.v0 0,656 uufds
Grid T2 to Plate Tl ..........0cvvirienineeas 0.13 pufds.



from RTMA release #1041, Dec. 10, 1951
NATIONAL UNION ELECTRON TUBE

NEW 5\ i DATA
6169 6169

RUGGEDIZED
SUB-MINIATURE U.H.F. TRIODE

APPLICATION: PHYSICAL SPECIFICATIONS

The 6169 is a T-3 subminiature triode designed for rugged applica- Styl@eeseresresernasnse  Sub Miniature
tions as encountered in the military service. Tt is primarily in- BUlbesevereronvannnaaes T-3-1
tended for use in U.H.F. mixer, amplifier or pulse service. The

Mounting Position...... Any
frequency limit as an oscillator is above B00 megacycles. Elements

1T 1. - Flexible

carrying R.F. bave double leads to reduce lead inductance and re- Basing Diagrame..esees. SEE
sistance. This is the equivalent to a single section of a 7F8 BAS®uueeerasacnaasesnss KB-1
locktal.
BASE PIN CONNECTIONS
RATINGS:
PIN L Grid
Heater Voltage (AC or DC) +10% 6.3 volts
Maximum Plate Voltage 250 volts PIN 2 Plate
Mox imum HiaterDto Cathede Voltage 10¢ volts PIN 3 Hoater
Maximum Plate Dissipation 3.0 watts
Mxx imum Cathode Cur!r:znt 15 ma PIN & Cathode
ﬁimm impact . 5?8 g PIN 5 Cathede
imum vibrdation output nv
Maximum bulb temperature 200°¢ c PIK 6 Heater
PIN 7 Plate
PIN 8 Grid
INTERELECTRODE CAPACITANCES:
UNSHIELDED  * SHIELDED
Grid to Plate 1.7 1.6 put TN 0,400 " MAX. l’_
Input 2.1 2.5 pur L
Output .75 2.6 puf l
*With close fitting shield connected te cathode
TYPICAL CONDITION OF OPERATION:
Heater Voltage 6.3 volts
Heater Current 150 ma
Plate Voltage 180 120 90 volts
Grid Voltage -1 -.75 -.50 volts :
g;q;evc‘f" entf 10 11.5 6.0 4.5 ma §
i olta or ' — » ]
Plate Cug?ent (app‘:-'mm:m?) -7 - volts © =
Plate Resistance 8500 8300 9000 ohms H x
Transconductance 6500 600Q 5800 pumhos w N
Amplification Factor 55 s0 50 S ~
308
NOTE: LEADS MAY BE CUT TO .200" FOR USE IN CINCH SOCKET
S4A-13686

* Measured across ¢ 10,000 chms load. Resistor when vibrated !
at 25 cps at .080° excursion.

1,50*

L.

DO NOT SOLOER CLOSER
(over} THAN 1/4"FROM BASE

NOVEMBER 1951 Prepared by
Commercial Engineering Division

ORANGE 7; NATIONAL UNION RADIO CORPORATION K\ NEW JERSEY
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NATIONAL UNION ELECTRON TUBE

NEW
6170

25 CHANNEL RADIAL BEAM TUBE

COLLECTOR TYPE

APPLICATION

The type 6170 is a collector type magnetically focused
and deflected radial beam tube intended for high speed
commutation or switching. It is capable of handling
twenty-five (25) different channels for transmission
over a single carrier in multiplexing or telemetering
applications, This is the input tube of such a system,

The 6170 has twenty-five (25} grid leads which are
brought out separately and common anode lead for ail
25 anodes. A polyphase wound stator is necessary to
focus and rotate the beam. The field from the stator
produces two (2) rotating electron beams spaced 180°
from each other. Double-beam scanning is normally em-
ployed, but one beam may be suppressed relatively sim-
pty if necessary. The value of the field required is
determined by the degree of focusing desired and the
voltages on the elements. It has a coated unipotential
cathode.

RATINGS

Heater Voltage (AC or D) 109 6.3 volts
Maximum Anode Voltage 500 volts
Maximum Cathode Current 30 mAdc

TYPICAL OPERATING CONDITIONS:

Heater Voltage 6.3 volts
Heater Current 0.300 amperes
Anode VYoltage 300 volts de
Screen Grid Voltage (Gs) 77 volts de
Space Charge Voltage (6)) 18 volts dc
Channel Defining Post Voltage (Gg) 50 volts dc
Single Channel Peak Plate Current 310 pAde
Screen Current 4.7 pAde
Channel Defining Post Current 28 uhAdce
Space Charge Grid Current 1.7 mAdc
Single Channel Transconductance 80 umhos
Single Channel Grid Bias (Eg4) for

Anode Current Cut Off -4 volts de
Field 140 Gauss

Mica Rings (G,) Normally connected to
the Cathode

{over)

NOVEMBER 1951 Prepsred by

Commercial Engineering Division
ORANGE ;Z NATIONAL UNION RADIO CORPORATION

1 DATA

PIN
PIN
PIN
PIN
PIN
PiN
PIN
PIN
PiN
PIN
PIN
PIN
PIN
PLK
PiN
PIN
PiN

PHYSICAL SPECIFICATIONS

Style=—=——-— Special

Bulb—

Bage-~————~—— 3l Lead Acorn Type
Dimension See Atached Orawing

BASE PIN CONNECTIONS

10:
11:
12:

14:
15:
16:
17:

G,
G,~5
Gy~6
6,-7
H

6,8

: Gy-9

G,-10
6,-11
NC
6,12
TOP CAP:

PIN 18:
PIN 19:
PIN 20:
PIN 28:
PIN 22:
PIN 23:
PIN 24:
PiN 25:
PIN 26:
PIN 27:
PIN 28:
PIN 29:
PIN 30:
PiN 3%:
PiN 32:
PiN 33:
PIN 34:

Cathode

G,-13
G-18
G,-15
H
6,-16
6,17
G,-18
P
G,-19
6,-20
6424
6,
G-22
6,-23
Gs

G, -2%
G,—25

from RTMA release #1036,
Nov. 21, 1951

[~Ew JERSEY



PEAK ANQDE GURRENT IN A FOR A GINGLE ANODE

6170

25 CHANNEL RADIAL BEAM TUBE

COLLECTOR TYPE
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NATIONAL UNION ELECTRON TUBE
NEW 3\ il DATA
N.U. - 6184 NU-6184
from RTMA release #1067,

RELIABLE SUBMINIATURE
March 17, 1952 UHF TWIN DIODE

APPLICATION: PHYSICAL SPECIFICATIONS

The NU-6184 is a T-3 subminiature twin diode designed for reliable

Style.eesenncann., seve Sub Miniature
applications such as encountered in military service where leng alb T-3
life and stable performance is required. It is a high perveance Base Submin. Button 8-Pin

tube suitable for rectifier, clipper, detector and pulse service.
An internal shield results in very low capacitance between sec-
tions. The resonant frequency is upproximately })25 megacycles.
It has an oxide coated unipotential cathode. The heater power con-
sumption is less than 1/2 watt per section. The tube leads may

Mounting Position...... Any

BASE PIM COMNECTIONS

Pin 1t - N.C.
either be soldered into a circuit or cut for secketing. Pin 2 - P
Pin 3 - H
RATINGS: Pin 4 = Ky
Pin § - Kz
Heater Voltage (AC or DC} +10% 6.3 volts Pin 6§ - H
Maximum Heater Cathode Voltage 300 volts Pin 7 - P
Maximum Peak Inverse Voltage 450 volts 2
Moximum RMS Plate Voltage 200 volts Pin 8 — Shield
Maximum Peak Plate Current S0 ma .
Moximum DC Qutput Current (F.W.) 20 ma RMS Basing - 8 EH
DC voltage drop at 8ma: per plate 5.0 volts
Mxximum Impact Acceleration 500 G
Maximum Vibrational Acceleration 2.5 G
for Extended Periods "
Maximum Ambient Temperature 200 C —_— 400 pat——
Maximum Altitude 60,000 ft. MAX.
I l
INTERELECTRODE CAPACITANCES: J !
0% ‘
«
Plate to all other elements 2.5  puf * | s
Cathode to all other elements 3.0 ppf ¢ -
Plate 1 to Plate 2 (with Ext. Shield) 0.01  puf *
Plate ! to Plate 2 (without Ext. Shield) 0.1 uuf
* With close fitting shield
TYPICAL OPERATION CONDITIONS: 3
Heater Voltage 6.3 6.3 volts 1 8 9
Heater Current 150 150 ma pc -
RMS Plate Voltage 150 115 volts
Plute Current (Full WRave) & 1p 12 ma
DC Qutput Voltage & 180 136 wvolts
6 B = 11,000 ohms, C = 8u.f, L =15 uwh )

017" +01,
T

NOTE; LEADS MAY BE CUT TO.200™ FOR USE tN CINCH SOCKET

Il

JANUARY 1952 m%g%%a&sogER

1.25
MIN

Research Division

ORANGE ﬂ NATIONAL UNION RADIO CORPORATION ;S NEW JERSEY
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from RTMA release #1000, June 25, 1952
NATIONAL UNION ELECTRON TUBE

—— DATA
NEWS, NU. 6195 =22

RUGGEDIZED R.F. POWER OUTPUY
BEAM PENTODE

PHYSICAL SPECIFICATIONS

APPLICATION: Style#...coivreccaess Sub Miniature
Blbi.cieieioioencess T-3
Base.....K8-1 Submin. Button & Pin
Mounting Position ... Any

The WY=6195 is a T-3 subminiature beam pentode designed for rugged
applications such as encountered in the military service. It is
designed for use in Class A & Class C applications and is tested
as a frequency doubler at an ocutput frequency of 400 mc. It has

an oxide coated filamentary cathode which is center-tapped per- BASE PIN CONNECTIONS
mitting operation at either 1.25 volts and 220 ma or 2.5 volts
and 110 ma. The tube leads may either be soldered into a circuit Pin I - Fil -
or cut for use in a Cinch socket #54A-13686. Pin 2 - NC
Pin 3 - P
Pin 4 - NC
RATINGS: Pin 5 - Fil CT and Gy
Filament Voltage £10% 1.25/2.5 volts d.c. Pin 6 - G2
Moximum Plate Voltage 180 volts Pin 7 - Fil+t
Moximum Screen Voltage 150 volts Pin 8 -~ §
Max imum gi'id VBltage éBU volts |
Moximum ate Dissipation .S watts R _0-
Maximup Screen Dissipation 0.5 watts RMA Basing - 6CL-0-0
Maximum Cathode Current 20 ma
Maximum Altitude 80, 000 feet "
Maxximum Impact 500 g e 400 —
Maximum Temperature 200 C MAX.
o%
INTERELECTRODE CAPACITIES: 3§
SHIELDED :
Grid to Plate 0.045 suuf R
Input 2.4 uuf
Output 1.3 ppf
. I
TYPICAL OPERATING CONDITIONS: (Class A Amplifier)
Filament Voltage 1.25/2.5 volts
Filament Current 220/210 ma - o
Plate Voltage 128 volts a ><<
Screen Voltage 12§ volts ks =
Grid Voltage -7.5 volts 5
Plate Current 9.0 ma 8
Screen Current 1.5 ma -
Transconductance 2100 ﬁ:hos
Plate Resistance 120,000 ohms
1.0 watt outgut at 10% tota% h:;mgic distortion is obtained '
when Ep = 180 V, Ec2=135 a (= -8 V. 9 . }
Q
Q
2+ >
DOUBLER OPERATION AT 400 MC OUTPUT FREQUENCY: w0 %
(@) 7o)
Filament Voltage 1.25/2.5 volts . ]
Filament Current 220/110 ma -
Plate Voltage i%g voﬂs *
Screen Voltage volts
Grid Pesistugce 220,000 ohms DO N(ST SOLDER CLOSER
Plate Current 8.0 ma THAN 4" FROM BASE,
Screen Current 2.0 ma
Power Output 200 bl LEADS MAY BE CUT VO .200" FOR

USE IN CINCH SOCKET #354A-13686
MAY 1952

Research Division

ORANGE ﬂ NATIONAL UNION RADIO CORPORATION ;\ NEW JERSEY




SPLIT ELECTROMETER TUBE

Tube 6196

The 6196 1s & split tetrode minlature tube for electrometer applications.
It consists of a low filament power, a space-charge grid n° 1 end two grid n°
2-anode elcuents which are geometrically similar and are symetrically situated
on each side of the filament plane.

One of the n® 2 grids is connected to the top of the bulb. The tube has
been treated both inside and outside to provide this grid with maximum leakage
resistance and absolute minimum current.

The use of this tube in a balanced Wheatstone bridge arrangement provides
not only a means of compensating for fluctuations in anode voltage and fila-
ment current but also for random filament emission fluctuations. For these
reasons the circuit drift is reduced to the lowest value.

CHARACTERISTICS
ELECTRICAL: MAXIMUM RATINGS (each element) :
Filament, coated: Plate voltage 9 Volts max,
Min. Nominal Max. Grid n® 1 voltage 6 Volts max.

Voltage 3 Volts Grid n® 2 voltage -2 Volts max,
Current 45 50 55 mA

TYPICAL OPERATION (each element)
Capacitence* Grid no 2 3.7 wF Plate voltage 9 volts

Grid n° 1 voltage 6 volts
MECHANTCAL: Grid n° 2 voltage -4 volts
Maximum overall length e-1/e" Plate current 4O A
Maximm diameter 7/8" Grid n® 1 current 500 pA
Base Small button Noval Transconductance 20 pmho

9 pin Grid n® 2 leakage

resistance (measuring
Basic designation (bottom view) : element) ; 31012 ohms
Pin 1 - Grid n® 1 Grid n° 2 total inverse
Pin 2 - Compensating element Grid nO 2 current (measuring
Pin 3 - Filament (+) element) : 2.10°30 amp.
Pin 4 - Filament (-) (approx

Pin 5 - Compensating element Plate
Pin 6 - Grid n® 1

Pin 7 - No connection

Pin 8 - Meassuring element Plate
Pin 9 - Measuring element Plate

The measuring element grid n° 2 is connected
to the top of the bulb.

* Control grid of the measuring element to all other electrodes in parasllel.

LAMPE MAZDA

Depar tment TUBES ELECTRONIQUES
Service des Liaisons Technigues

Attn: Mr. A. Pingon

Compagnie des Lampes

c/o International General Electric Co.
Schenectady, N.X.

from RTMA release #1123, Oct. 10, 1952
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ELECTRONIC COMPONENTS

N.U. 6320
RELIABLE SUBMINIATURE HIGH-MU TWIN TRIODE

APPLICATION BASE PIN CONNECTIONS
The NU-6320 is a T-3 subminiature high-my twin triode with a Pin I Py
heater power consumplion of approximately If4 of a watt per Pin 2 6
section. 1t was designed for reliable applications where pi
long tife and stable performance is required. The character- 3 K
istics of the tube are similar to those of the 6SL7. Pin 4 Ky
Pin § Ky
MAXIMUM RATINGS Pin 6 H
Heater voltage (ac or de) = 5% ................ 6.3 volts Pin 7 G|
Heater cathode voltage ... ... ... .. ... ... 100 volts Ping P
Plate voltage. ... it i ittt iai e 150 volts !
Plate dissipation {per section) ................ 0.6 watts
Topser corment | (per smetion) o Lol A Basing 8 b6
Vibration output & ........ (. .c.iiihieiiinen, 40 mv
Ambient temperature ..............c.ioiiiaeaii.n, 200° C
INTERELECTRODE CAPACITANCES
Shielded I
Grid 10 PEALE . \vteet ot 0.60 rmf «--n‘:gg al
IOPUE e e e e e e e e 1.00 mmf .
OUEPLIT . o v m e as e i ae e 1.40 mmf Kl "
325
MAX,
TYPICAL CONDITION OF OPERATION
1.125"
Heater voltage ....... ..oy vniriuniininnennaann, 6.3 volts MAX. l
Heater current ............coiniiiieiiine s, 85 ma "
Plate voltage (single section} ................. 100 volts .B0O “
Cathode resistor (single section) .............. 680 ohms +.060
Amplification factaor ........................... 60
Transconductance . ...........coiiiiaiiinan,. 1800 umhos '
® Mersured across 2000 nhm l1oad resistor
when vibrated at 25 ¢cps at 0,080 excursion. r ~T 'J
n LIHJJ
1.5 MIN. ~ w +.001"
PHYSICAL SPECIFICATIONS | o7 -'002"
Style ..o e Subminiature 1 N
Bulb . oteiiii e e T-3 '
Base ... .o e Submin. Butten
Mount ing position ................. Any
Leads ... ..ot Flexible

from JETEC release #1558, Dec. 27, 1955

NATIONAL UNION ELECTRIC CORPORATION

RESEARCH DIVISION: + 350 SCOTLAND ROAD - ORANGE, N. J.
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ELECTRONIC COMPONENTS

N.U. 6321
RELIABLE SUBMINIATURE LOW-MU TWIN TRIODE

APPLICATION BASE PIN CONNECTIONS
The MU-6321 is a T-3 subminiature low-mu twin triode with a Pin 1 Py
heater power consumption of approximately If4 of a watt per Pin 2 G
section. 1t was designed for reliable applications where Pin 3 H
Tong Yife and stable performance is required. The character-
istics of the tube are similar to those of the 6SN7. Pin 4 Ky
WAXIMUM RATINGS Pin 6 H
Heater voltage (ac or de) % 5% .....vvicvnnn... 6.3 volts Pin 7§
Heater cathode voltage ......................... 100 volts Pin 8 P
Plate voltage. . .ouiviin et iaisnatnanianas 150 volts !
Plate dissipation (per section} ................ 0.6 watts
Trasat oot (por pemtiem) e IR RIA Basing 8 06
Vibration output @ ......... . ... it 40 mv
Ambient temperature . ........ooveveverunaneennann 200° C
INTERELECTRODE CAPACITANCES
Shielded "
Grid to plate ..., . . e e 0.55 mmf *l\‘:g(x) -
INDUL e e e 1.00 mmf : :
[0 118 =T 1.40 mmf
i 325"
MAX,
TYPICAL CONDITION OF DPERATION
1.125"
Heater voltage ....... .o i 6.3 volts MAX., !
Heater current ... ...t i viinarirracna 85 ma BOO"
Plate voltage ......... PN 100 volts : 60"
Cathode resistor . v v it eotiiieranneeineerarses 680 ohms +.060
Amplification factor ..........ciiiuiiiiienan, 16
Transconductance .......... ..o, 1700 umhos '
® yeasured across 2000 ohm load resistor
when vibrated at 235 cps at 0.080" excursion, W
1
1.5"MIN. " 00"
PHYSICAL SPECIFICATIONS 07 = 502"
Style ..o Subminjature '
Bulb .o T-3
Base ... .. i e Submin. Button
Mounting position ................. Any
Leads ... iiii it Flexible

from JETEC release #1558, Dec. 27, 1955

NATIONAL UNION ELECTRIC CORPORATION

RESEARCH DIVISION: + 350 SCOTLAND ROAD + ORANGE, N. J.
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ELECTRONIC COMPONENTS

from JETEC release #1590, Feb. 20, 1956 6170 & 6324

25 CHANNEL RADIAL BEAM TUBES
MULTIPLE GRID TYPE

6170 APPLICATION:

The type 6170 is a multiple grid type magnetically focused and deflected radial beam tube intended
for high speed commutation or switching. It is capable of handling twenty-five (25) different
channels for transmission over a single carrier in multiplexing or telemetering applications. This
is the input tube of such a system. The 6170 has twenty-five (25) grid leads which are brought out
separately and a common anode lead for all 25 anodes. A polyphase wound stator is necessary to
focus and rotate the beam. The field from the stator produces two (2) rotating electron beams
spaced 180° from each other. Double-beam scanning is normally employed, but one beam may be sups
pressed relatively simply if necessary. The value of the field required is determined by the
degree of focusing desired and the voltages on the elements. It has a coated unipotential cathode.

6324 APPLICATION:

The tube application and characteristics of the 6324 are identical to those of the 6170. The only
difference is that the 6324 comes furnished with a special 33-pin base.

‘ ELECTRICAL RATINGS MECHANICAL RATINGS
Heater Voltage (AC or DC) +10% 6.3 volts  STYLE........ we- Special
Maximum Anode VYoltage 500 volts BULB. < vvvencnnnes 7-18
Maximum Cathode Current 30 mAdc BASE 6170........ 38-Lead Acorn Type

BASE 6324,....... Special 33-pin
DIMENSION.. ..... See Attached Drawings

TYPICAL OPERATING CONDITIONS BASE PIN CONNECTIONS

PIN £ G PIN 18: G,-13
Heater Yoltage 6.3 volts PIN 2: G,-1 PIN 19: G,-18
Heater Current 0.300 amperes PIN 3: G, PIN 20: G,-15
Anode Voltage 300 volts de PIN 4: G -2 PIN 21: H
Screen Grid Voltage (Gs) 77 volts dc PIN 5 6,-3 PIN 22: G,~16
Space Charge Voltage (&) 18 volts dc PIN 6 P PIN 23: G,-17
Channel Defining Post Voltage (Gg) 50 volts de PIN 7:  G,-4 PIN 24: G,-18
Single Channel Peak Plate Current 310 pAde PIN 8: G,-5 PIN 25: P
Screen Current 4.7 mAdc PIN 9 G;-6 PIN 26: Gg-19
Channel Defining Post Current 28 phAdc PIN 10: G,-7 PIN 27: 6G,-20
Space Charge Grid Current 1.7 mAde PIN 11: H PIN 28: G,-21
Single Channel Transconductance 80 umhos PIN 12: G,-8 PIN 29: G,
Single Channel! Grid Bias (Egqu) for PIN 13: 6,9 PIN 30: G,~22
Anode Current Cut Off -4 volts dc PIN 14 G, -10 PIN 31: G,-23
Field 140 Gauss PIN 15: 6,-11 PIN 32: &

PIN 16: NC PIN 33: G -2
Mica Rings (Gz) Normally connected to PIN 17: 6,-12 PIN 34: G,-25
the Cathode TOP CAP: Cathode

DECENBER 1958 PAGE 1 OF 2 PAGES

NATIONAL UNION ELECTRIC CORPORATION

RESEARCH DIVISION: + 350 SCOTLAND ROAD +* ORANGE, N. J.
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'

2

t
r AXIS OF BULB AND AXIS .

-’ 3‘:1_35:55_‘ TO COINCIDE
P e
/ 6070

30 TUBE OUTLINE
IS R — a
7 ] ¢ t
ag i ! _ !
| t
| PLATE 1| ¢ oF mieLd con
300 A NV S|
I
CURVE CORRESPONDS TO 2
OPEAATING CONDITIONS GIVEN
250 J
~ py
¥
sl \
. 34 LEADS.02S DA,
o i' it — MAX. EQUALLY SPACED
¢ ALL DILENSIONS 1N INCUES
91‘3 =
[] 1
150
OUTLINE DRAWING
100
80
0
-2 -10 -8 -8 -4 -2 0

CONTROL QRID VOLTAGE

/6‘324
TUBE QUTLINE
7“
58 MAX. m=———m————— - 1

I |
) !
. |
' |
P J

Y

IB F 3

Jﬂﬁi:, ]
| — ®
5“
3 '% \\// ‘ﬁ‘
DASING DIAGRAM }
8170 - [ —
b - o e L 2 i st . = ¥y =]
4 . 3
gMAX - 5"MAX




ENGINEERING oo vvae

' RELEASE -

&CTRON'C COMPONENTS . R ) , Prepared by Commercial Engineering‘ Divi;ion

[y

from RETMA release #1259, N.U. 6355
Dec. 11, 1953
TWIN INDICATOR

The NU-6355 is a Twin Indicator tube PHYSICAL SPECIFICATIONS

designed to provide a built-in test
indicator in electronic equipment. The

tube is small in size (T-53 bulb with a Sty eeueaneeoansannas Miniature
7 pin miniatvre base ) and has no ex- L
posed exhaust tip. It is of rugged de- Bulbecoennnaennnnns, T-53
sign making it ideally suited for mili- Base..... e, E7-1
tary applications. The characteristics
of the tube are similar to those of the Mounting Peosition.... Any
EAFEG.
BASE PIN CONNECTIONS
MAXIMUM RATINGS Pin | Focus Electrode |
Pin 2 Target
Pin 3 Heater
Filament voltage (ac or dc)... 6.3 v * 10% Pin 4 Ffocus Electrode 2
Target VOltAEE «vuseessassnssoss 275 v Pin 5 Heater
Focus electrode voltage........ 190 v Pin 6 Target
Heater-cathode voltage...seeove 100 v Pin 7 Cathode
Impact ShoCKiesaarnceseroosnnns 500 G
Altdtude. . ..t ieceinnnnnsne eesss 60000 Tt < -750“ MAX:._._.'.
Amblent temperature.cececcsecasees 200 °c.
( N1
TYPICAL CPERATING CONDITIONS
3
Filament voltage...ceeecansssss 6.3 v =8
Filament current,...... Ceosanvns 140 ma :'
Target vOltageesesseecccansones 250 v
Focus electrode 1 voltage...... 120 to 190 v
Focus electrode 2 voltage...... 120 to 190 v
8

.28
MAX.

NOVEMBER 1953
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{ ICTRONIC COMPONENTS

from JETEC release N.U. MAGNETIC PICK-UP TUBE

#1458, May 9, 1955
TYPE 6462

DESCRIPTION

The new National Union Pick-up Tube, formerly Type R-221), is a miniature cathode-ray tube in a T-6%
bulb with a 7-pin miniature stem. The tube consists of a miniature electron gun, magnetic pole
pieces, electrostatic deflection plates, and beam collectors. With no magnetic signal the beam is
adjusted, by means of the electrostatic deflection plates, so that the beam equally divides between
the two collector plates. A change in the magnetic field (input signal) between the pole pieces,
results in a deflection of the electron beam, with a corresponding change in the relative division
of the beam between the two pltates. When the plates are connected to suitable load resistors, a
push-pull output signal voltage is developed between the plate terminals. The output of the tube
depends upon the flux density in the pole pieces. Magnetic field measurements down to | gamma have
been obtained with this new device.

ELECTRICAL DATA

MAXIMUM TUBE RATINGS TYPICAL TUBE OPERATING CONDITIONS
Heater Voltage (acfde)eeeeceveceraens 6.3 volts 110% Heater Yobtage..coscsenaencananaanns 6.3 volts (ac/dc)
Keater Current..cucineccicanernnenns 175 ma.
Cathode Current...cciveiicanccuacanns 2.5 ma. Cathode Currents ceseeesscacsorsnmes 1.5 ma.
. . i Grid Nos. 2 & 4, Pole pieces, and DI 200 volts
. Grid Nos. 2 & 4, Pole pieces, and DI 30D volts Grid No. 3 (focusing electrode)..... 14 volts
Flate No. | and Plate Now 2 vevunnens 400 volts Voltage between Dl and D2...cciuaeen variable
Plate Voltages.vevvavevoacncnoananne 280 volts
Deflection Voltage.....cecueeaconanus 25 volts Plate Current (both elements)....... 400 pa.
Load Resistance/Plate......... esreee U.1 megohms
Load Resistance....ccucuns (per Plate) 0.5 megohm Plate Resistance (plate to Plate)... 2.6 megohms

TUBE MECHANICAL DATA

| 1 K_Aﬁ
STYLE i vuavaunanunnssa Miniature
"
BULBeweovavvonanorooas T-5% I : —OUTER POLE
1 ¥ PIECE FACE
BASE..eovieerncanracnas 7-pin button 1.000" t ]
- |
MOUNTING POSITION.. ... Any 2-83- ! |
]
MAX | L__d
BASE PIN CONNECTIONS 22"
PIN #ovecucuns Ptate No. !l (P} 8
PIN 20icavnans Grid No. 3 {G3), focusing electrode
PIN 3ieeaennas Heater {(H}, Grid No.l (G1),
Lathode (K}, Repelter (R)
FIN 4ounnnnnns Heater (H)
PIN 5.0unennnn Deflection Plate (D2}
PIN Buecrenvanr Grid Nos. 2 and 4 (G2, GY), Pole Pieces (PP),
Deflection Plate (DI
(1) POLE

PIN 7ecveaanan Plate Ro. 2 (P2} PIECES
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ELECTRONIC COMPONENTS

N.U.-6842

HIGH VOLTAGE REGULATOR TUBE

The N.U. 6842 is designed for use in regulated power supplies MECHANICAL RATINGS
or voltage amplifiers operating at plate potentials between
300 V. and 4 Kv. This tube is particularly useful as a shunt “
or series regulator in equipment requiring stabilized output rﬂ—-% MA X ——a
voltage essentially independent of line voltage variations in
load current.
Low capacities, high gain, and high voltage ratings make this
tube well suited for sweep circuits employing electrostatic
deflection.
"
MAXIMUM RATINGS MAX.
Heater Voltage. ..o covrivnceiorascncaronsnae 6.3 Volts t10% .
Ancde Voltage....ooveenvannniainans Cemaan 4 kv. max. 2-;—
Plate Current (average)........ceovrren vers 10 ma. max. MAX.
Plate Current (peak)......... ...t [ 160 ma. max.
Grid Voltage.. . cvovraran b erabiaanan Seersen -100 volts max.
Plate Dissipation........... freersanaens esvo B.0 watts max.
Heater Cathode Valtage.............. Cierene +300 volts max.
Screen Dissipation........ et e .5 watts
Screen Yoltage..... hereraae. Ceteaeeraaas 150 volts —-/—_L
DIRECT INTERELECTRODE CAPACITIES
Cgep (unshielded).....co.vvuiiniiiiiiroiiennnn L067 upf
[ 3.95 puf
< T 1.34 upf
CLASS A OPERATION
Heater Voltage........ 6.3 volts 6.3 volts 6.3 volts
Heater Current.,....... .150 amps .150 amps . 150 amps
Plate Voltage......... 500 volts 1000 volts 1500 volts
Grid Voltage.......... -1.0 volts -1.0 volts -1.0 volts
Screen Voltage........ 100 volts 100 volts 100 volts Bulb. oo T-5 172
Piate Current......... 3.5 ma. 4.0 ma. 4.5 ma. . L.
Screen Current........ 0.50 wa. 0.50 ma. 0.50 ma. Base....ovvvienen 7-pin miniature
Plate Res. (approx)... .93 megohms .93 megohms .93 megohms Cap..oovrviivnnnnn Skirted Miniature
Mutual Conductance.... 2250 pwhos 2400 ;mwhos 2500 prhos Mounting Position  Any
voveusen 1953 from JETEC release #1558, Dec. 27, 1955 PAGE L of 2 pages

 NATIONAL UNION ELECTRIC CORPORATION

" RESEARCH DIVISION: +« 350 SCOTLAND ROAD + ORANGE, N. J.




N.U.. 6842 MNIGH VOLTAGE REGULATOR TUBE PAGE 2 of 2 pages
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\
TRANSFER
6 \ CHARACTERISTICS
L~
Jo Lo fez o0
?,G\’ E,(:a\ o En26.3V
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00 400 800 1200 1600 2000 2400 2800 3200 3600 4000
PLATE VOLTAGE
TYPICAL OPERATION - SHUNT REGULATOR 15 K
+ 620 V. 0—ANN . 4 -0 500 V. REG.
6842 470K
3K
Series Resistance......... 15 k ohms t2i0v. o vV 500K
Unregulated Input Voltage. 620 volts k\;
Regulated Output Voltage.. S00 volts 50K
Coathode Voltage........... 105 volts
Plate Current....... ...y 6 ma. ===
Load Current (average) ... 2 mn. VRI0S
Screen Voltage,........... 210 volts

TYPICAL OPERATION - SERIES REGULATOR

Unregqutated Input Yoltage.. 1000 volts
Reguinted Qutput Voltage... 500 volts
Load Current (average) .... 2 ma.
Cathode Yoltege.....cvovuan 105 volts
Screen Voltage.........cnvs 210 volts
NOTE: Should the peek inatantaneous voltage excoed the maximunm rated voltage in any 6842 appli~-

cotion, 8 current limiting series impedance must be inserted in the plate lead., The pur-
pose of thls impedance is to Jimit the anode peak current so that it shall not exceed in
valye the meximum rated current characteriatic.
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from JEDEC release #3140,
Feb. 13, 1961

N. U. 7234

High Voltage Pentode

The N.U. 7234 is designed for use in circuits employing the characteristics
of a pentode Wwith operating anode voltages between 3 and 8 KV. It is
especially useful as a control or regulator tube where equipment requires
stabilized ocutput voltage 1in the kilovolt range. Low capaclties, high gain
and high voltage ratings permit this pentode to be of considerable usage in
high voltage sweep circuits. This tube extends the pentode region beyond the
limits of its companion tube, the N.U. 6842, which operates over the 1 to 4 KV
anode volt range.

ELECTRICAL CHARACTERISTICS PHYSICAL CHARACTERISTICS
Transconductance Bulb

Ep 1500 Epp2 150 Ee1r -1 Top Cap

Plate Resistance Basing

1500 E.p 150 E.; -1 Mounting Position
Anode Voltage
Anode Dissipation Watts
Anode Current Average
Screen Dissipation Watts
Screen Current

Heater Characteristics:

Beater Voltage 6.3
Heater Current ;150
Heater Cathode Voltage -300

Capacitance:

Grid to Plate 0159 uuf
Cin 4,06 uuf
Cout 2.23 uuf

BASE CONNECTIONS:

1 Cathode grid 3
2 Heater

3 Grid 2

4 Cathode grid 3
5 Grid

Jan, 1959

6 Cathode grid 3
T Heater

8 nc

9 Cathode grid 3
Top Cap Anode

ELECTRONICS DIVISION

NATIONAL UNION ELECTRIC CORPORATION

BLOOMINGTON, ILLINOIS



7234/
ANODE CHARACGTERISTICS
N 6 10 WATT Ec 2 + IS0 VOLTS
tf'z'l I |DISSIPATION
a
é 5 Ee -|.y
3 /
S 4
- )\
< Eo - 1.6
=3 // >\
w yd E¢ -20
& > /
|
() e
W -~ E. -3.0 / ——
8 | // £E.-4.0 /4/\\-‘
< : | ] Ec -6.0 —T ]
| 2 3 4 5 6 7 8 9
KILOVOLTS — ANODE
1)
[ |/
3900
820K Ry
Ew.... 6500 V
Eour.. . 6000V
Ry ...57TM
Ree... 180 K
Ry....50 K En Ry
Ece...l100—I50V
Ec »..204=-206V
+ ouT
360V Rz

TYPICAL SIMPLIFIED VOLTAGE REGULATOR




(™D ENGINEERING BULLETIN

ELECTRONIC COMPONENTS

from JEDEC release #3140,

Feb. 13, 1961 N U 7235

HIGH MU TRIODE AMPLIFIER

The 7235 is a miniature high mu triode designed for usage in regulated
power supplies or voltage amplifiers operating at plate potentials between 1 KV
and 10 KV, Low capacities, high gain and high voltage ratings make this tube
well sulted for critical +television, osc¢illoscope, regulator or other circuits
employing high voltages and low currents. The characteristics and recommended
usage are similar to the National Union 2C53 triode amplifier tube. The size
has been decreased for more ease in adapting to the space requirements of the
designer.

ELECTRICAL DATA MECHANICAL DATA

Transconductance at 1500 V Eg-1.0 850 Bulb T65
Amplification at 1500 V E,~1,0 550 Base (9KE) 9 Pin
Anode Voltage Max 10 KV Maximum Length 2=3/Un
Plate Current Average Max 5 ma Seated Height 2-3/8n
Anode Wattage Max 10 watts Cap

Mounting Position

Base Connections:
Heater Characteristics:
Heater Voltage

Heater Current
Heater-Cathode Peak Voltage

Capacitance:

Control Grid to Plate 1.03 wuf Pin 1 Cathode Pin 6 Cathode
Control Grid to Cathode 2.24 wf Pin 2 Heater Pin 7 Heater
Plate to Cathode 1,03 uuf Pin 3 Cathode Pin 8 Cathode
Pin } Grid Pin 9 Grid
Pin 5 NC Top Cap Anode

Dec. 1958

NATIONAL UNION ELECTRIC CORPORATION
ELECTRONICS DIVISION BLOOMINGTON, ILLINOIS
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n \ PLATE CHARACTERISTICS
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TYPICAL OPERATION — SIMPLIFIED VOLTAGE REGULATOR
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