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Yn 1925 the nucleus of the present Industrial Components Division was
formed W’tth the development of the BH tube, the first gas-filled rectifier. This tube made
ac-dc radio a reality. The development led to expansions into other receiving tube types
and by 1930 Raytheon was a leading producer of receiving tubes. Today over 10,000
people, employed in Raytheon’s six electron tube operations, offer over 35 years of
electron tube manufacturing experience to Raytheon customers.

Originating in 1939 as the Hearing Aid Tube Department, the present Industrial
Components Division is an example of growth and diversification in the manufacture of
industrial, military and entertainment electron tubes. From the development of the old
BH rectifier in 1925 to the present, many significant Raytheon developments in the area
of electron tube design and manufacture have occurred. The first practical subminiature
tubes were designed and developed by Raytheon. Primarily intended for hearing aid
applications they provide maximum battery life from standard dry cells.

Government tests of the hearing aid tubes led to the first contracts for subminiature
tubes for proximity fuses. Tubes developed for this purpose proved so rugged that in-
operative failures became very rare. The use of oxide-coated tungsten filaments was one
of the many Raytheon developments incorporated in these fuse tubes.

A notable achievement in the industry was the anode laminating techniques that
revolutionized magnetron production and helped break the radar bottleneck in World
War II. Raytheon was the first to manufacture heater-cathode tube types in subminiature
size, a development which has earned the division a reputation for finest quality. Typical
applications of these special tubes are those designed specifically for over twenty-five
major U.S. missiles where resistance to shock and fatigue, low microphonic rating and
high ambient temperature ratings are essential.

Today the Industrial Components Division produces a complete line of receiving
tubes including miniature triodes, tetrodes and pentode amplifiers, rectifiers and
power tubes, Industrial and military tubes include miniature and subminiature directly-
heated twin diodes and indirectly-heated cathode tubes including lightweight low drain
triodes and pentodes, cold cathode rectifiers, visual indicators, voltage regulators, thyra-
trons and cathode ray and storage tubes. The product scope also includes our expanding
line of electro-mechanical, electro-optical and electro-chemical components.

The ability to successfully carry out assignments of major importance is typical
of Raytheon’s history and development. Raytheon, the largest company devoted ex-
clusively to electronics, welcomes assignments in the interest of industry and national
security. We are constantly exploring the expanding frontiers inherent in the application
of electronic capabilities, especially in the electron tube field. One of the largest applica-
tion engineering staffs in the electron tube industry is available to assist you.

Copyright 1961 The Roytheon Company




'RAYTHEON MINIATURE VACUUM
TUBES FOR INDUSTRIAL, MILITARY AND
'COMMUNICATIONS APPLICATIONS

Reliable and rugged . . . Raytheon miniature vacuum tubes are manufactured to stringent
specifications, designed for top performance under the most adverse operating conditions.
Raytheon’s years of manufacturing experience and skill provide tubes with advanced electri-
cal and mechanical features: reduced vibration output after shock, tighter limits and greater
resistance to shock, fatigue and other environmental factors. In every application you’ll find
Raytheon miniature tubes fully meet your circuit requirements.

Recommended for New Equipment Design

The following are recommended provided required characteristics are fulfilled.

TYPE HTR. VOLTS TYPE HTR. VOLTS
Twin Diodes 6922 6.3
eX4W 6.3 7025 6.:3/12:6
5726 /6ALSW 6.3 7044 6.3/12:6
: Pentodes
Triodes i 6.3 6AHEWA 6.3
5842WA 6.3 Sadidalp 5o
5654 /6AK5W 6.3
Twin Triodes géi?/GASE’W gg
12AT7WA 6.3/12.6 6485 6.3
5670 6.3 6688 63
5687WA 6.3/12.6 ’
5751 6.3/12.6 Twin Pentode
5755 6.3/12.6 6939 6.3/12.6
5814A 6.3/12.6
6414 6.3/12.6 Twin Tetrode
6829 6.3/12.6 5656 6.3

KEY TO BASE AND ENVELOPE CONNECTION DIAGRAMS

Diagrams show terminals viewed from the base or filament end of the type

HC - Bace Slesve Hu — Heater Mid-Tap KS — Cathode Sh'eld SUBSCRIPTS
BS — Base Shell I = Ignitor NC — No Connection B = Beam Unit
F — Filament IC = Internal Connection P — Plate (Anode) D -~ Diode Unit
Fu — Filament Mid-Tap — Do Not Use P. — Holding Anode P = Pentode Unit
Fx — Filament Return IS — Internal Shield S — Shell T = Triode Unit
G - Grid K = Cathode e — Gas Type TR — Tetrode Unit

H Heater K: — RF Cathode W = Watsr Connection

The data contained herein is compiled as a service to the field and is not
intended to indicate type availability. Ravtheon Company assumes no
tiability for information or applications derived from this book. Tube data
supplied herein is helieved to be accurate and reliable.




MINIATURE VACUUM TUBES

DESCRIPTION

CONSTRUCTION ABSOLUTE MAX.
I RATINGS
Out- Plate Screen
Classification line M asipalt Dissipati
Type by Typical Draw- Buttan E.LA. Dimensions Pp Pgs
Number Construction Application Bulb ing' Base Basing Length| Dia. Watts Watts
1RSWA Heptode Pentagrid Converter 1514 52 7-Pin 7AT 2l | g % b 0.19%2
1T4WA Remote Cutoff Pentode RF-IF Amplifier 154 52 7-Pin &AR 25" | %] 0.4t 0.15*
TU4WA Sharp Cutoff Pentode RF-AF Amplifier T5)4 5.2 7-Pin SAR 20 B 0.17* 0.05*
1USWA Sharp Cutoff Diode-Pentode A“S;‘:g‘:fgf""” ond | 154 5.2 7.Pin 6BW 2% | % | 013 0.035*
2C51 Medium Mu Twin Triode? Amp./Osc, TéY4 6-1 7-Pin 8C) B R 1.6
GAGSWA See 61B4
AALS Sharp Cutoff Pentode RF Voltage Amp. 1514 5.1 2-Pin 78D 1340 | 35 1.85 0.55
GAHEWA Sharp Cutoff Pentade IF Amplifier 1514 5-2 7-Pin 7BK 2% | Y L 0.45*
SAKSWA See 5654
SAKSWE Sharp Cutoff Pentode RF Amplifier 1514 5.1 7-Pin 7BD g | e 1.65 0.55
SALSW See 5726
6ANS Pentode REZYiden Poyer Y 52 7.Pin 78D 2% | 3% | 4 1.55
Amplifier
6ANSWA Pentode RE/Vides Eower 154 52 7-Pin 78D glin | aup | g g8 1.554
Amplifier
SAQSW See 6005
SARSWA See 6098
&AS5E Sharp Cuteff Pentade Minet; Q?Md T5)3 51 7-Pin 7CM 134 | 34" 1.85 0.85
Amplifier
SHASEW See 5725
GAUSWA Sharp Cutoff Pentade RF Amplifier 1514 5-2 7-Pin 7BK 24" 1 3.3 0.7 I
SAUSWE Sharp Cutoff Pentade RF Amplifier 154 5.2 7-Pin 78K P AL B i b 074 |
SBASW See 5749 i H
6C4 Medium Mu Triode HF Amp./Osc. 154 52 7-Pin 6BG 2% W 3.8
HCAW Medium Mu Triode HF Amp./Ose. 154 5 7-Pin SBG ) b B ]
SHCAW4 Medium Mu Triode HF Amp./Osc. 1514 5-2 7-Pin 6BG 2% 3.4
514 Troda Grounded Grid 15% 5.2 7-Pin 78Q 2% 13| 25
Amplifier
S14WA Triods Srtuicas Gl 514 52 7.Pin 78Q 2% | % | 2,250
Amplifier
616W Medium Mu Twin Triode? UHF Oscillator 1514 52 7-Pin 7BF 2087 | 1.6
EJ6WA Medium Mu Twin Triode? UHF Oscillator 1514 52 7-Pin 7BF Pl 1.1*
z : Grounded Grid 1 3 |3t it
Fi L4 % A 7
6Q4/ECBO High Mu Triode Amplifinr/Mixar Tél4 6.2 9-Pin 95 2%, 78 4
6R4/ECEY Low Mu Tricde UHF Oscillator T84 6-2 2-Pin R LAl 5
aX4W Twin Diode Full Wave Rectifier 1514 53 7-Pin 585 o T
SX4WA Twin Diode Full Wave Rectifier 1514 53 7-Pin 5BS A5cer] Azn
12AT7WA High Mu Twin Triode? KB tiee T84 62 9-Pin 9A 2| B | o2k
Oscillator
12AT7WB High Mu Twin Triode? EFJupitian 165 62 9-Pin 9A 2| % | 250
2 Oscillator 2 SRy :
12AUTWA See 6189/12AU7WA
12AX7WA High Mu Twin Triode? Noltoge Ampl 165 62 9.Pin 9A 2l el et
Phase Inverter
2646 R Cutoff Pentode RF Amplifier 1514 5.2 7-Pin 7BK e 0.3 0.15
26C6 Twin Diode/Medium Mu Triode| Detector Amplifier 154 5-2 7-Pin 7BT B 0.3
26Dé& Heptode Pentagrid Converter 154 52 7-Pin JCH 2% 3 1.1 1.1
SRR Full Wave Rectifier/ 1 s wl T
26Z5W Twin Diede Valiogs Daikisr T84 &2 9-Pin 9BS 22X 1 3g
EBIL/66B6 See 6686
EB3F /64689 See 5689
EBBCC /6922 See 6922
E9OCC See 5920
E?1H/ 6687 See 6687
Mote 1: Refers to Jedec Publication JO-G2-2. Mote &: Tie Gy to negative terminal of cathode Mote 9: 7.5 Watts maximum — combined.
Mote 2: Per Section Values. resistor, MNote 10; Commeon cathode resistance.
MNote 3: Approximate. Mote 7: Gr ded grid capacit . Mote 11: 4.0 Watts maximum — combined.
Mote 4: Design Maximum. Note 8: Grids 2 and 4 tied together. Note 12: Maximum Signal.
5: With Shield. MNote 13: B Watts maximum — combined.

Note

| .




. TYPICAL OPERATING CHARACTERISTICS
. Ampli-| Trans-
Cupu:;lunu fica- con- Plate Load Out-
e o3 £ ot e tion |d e| Resi: Resi put
Without Shield Catheds Plate Grid 1 Grid #2 Grid #3 Factor s it R: P, Tyie
Cin C out Cagp Type| V A v mA v mA v mA V | mA| Mu umhos ohms chms |Watts Number
Gy-ALL P-ALL Gy-P : s Convertion
58 625 | 0.45max, | Fil | 1.25/0.05 9 | 090| O 45 0 235 TRSWA
3.85 6.5 0.02 max.® | Fil. | 1.25/0.05 20 a5 4] 67.5 1.4 900 0.5meg?® 1T4WA
3.6° 6.6° 0.02 max.® | Fil. | 1.25/0.05 20 1.6 0 90 0.45 200 TU4WA
T iod T :
Fil. | 1250005 | 675[ 16 | o 67.5 | 040[ S Ampiticlion,| 650 SodsEmihantell | 1uswaA
2.2 1.0 Htr.| 6.3 |0.300]| 150 8.2 Ri:—240Q 35 5 500 6.5K7 2C51
SAGSWA
4.1 20 .02 max. Htr.| 6.3 |0.175 28 3.0 Rx=200Q | 28 1.2 2,750 0K 4AJ5
10% 4.5% 035 max.® | Hir. | 63 [0.45 | 300 |10 R:—1600 [150 2.5 1] 9,000 .Smeg SAHEWA
= SAKSWA
4.0° 2.85° .02 max.® Htr.| 63 |0.175| 120 ¥5 —2.0 120 2.5 5,000 ddmeg HAKSWB
SALSW
9.0° 48® | 075max® | Hir.| 63 (045 | 120 [35 | R.—125Q [120 |12 8,000 | 125K 2.5 [1.3% | 8ANS
9.0% 55" .075 max.® | Hir.| 6.3 |0.45 120 33 Rk=125Q |120 1 8,500 12.5K 2.5K 1.25 GANSWA
SAQSW
SAREW A
4.0° 0° s 3.6 L 48 | —3 1,850 : 3 A
0 3.0 0.02 max. Hir.| 63 [0.175]| 120 52 2 ; 120 a5 0 1200 0.11meg 6A56
SASEW
6.0 4.9 0.0035 max.| Htr. | 63 |0.3 250 10.6 Ry =680 150 4.3 MNote & 5,200 1.0meg? SAUSWA
6.0 4.9 0.0035 max.| Hir. | 6.3 |0.3 250 | 10.6 Rx—68L |150 4.3 Note 6 5,200 1.0meg? 6AUSWE
SBASW
1.8 1.3 2.0 maox. Htr.| 63 [0.15 250 10.5 —8.5 17 2,200 77K 6C4
150 [11.8 0 19.5| 3,300 5.9K
i A 2 . # . g
1.7 1 2.25 max Htr.| 63 10.15 250 105 —8.5 17.0| 2.200 77K 6C4W
1.8 158 2.0 max. Htr.| 6.3 |0.15 250 10.5 —B.5 17.0| 2,200 7.7K SCAW 4
57
gl T Hir.| 6.3 [0.40 | 150 [145 | Re=1000 55 [12.000 | 46K 64
P max,
5.7
’ 7.5%7| 5.0mox7 | PX | el 63040 | 150 [135 | Re=1000 525011,000 | 486 614WA
20 | 921 =4%| 18max. | Hir.| 63 |045 | 100 | 8.5 | Re—s50Q10 39 | 5650 |e9x 616W
Sec.1=.45 s 10 3
2 Secd— 4 | 1:6max. Htr.| 6.3 |0.45 | 100 2.0 | Re=500 s | 6,000 6.3K LIEWA
5.1 0.08 max.| 3.4 Htr.| 6.3 [0.48 250 15 —1.5 B0 |12,000 67K 6Q4/ECBO
120 |20 4,000 4K
1.8 0.7 1.6 Hir.| 6.3 |0.2 150 |30 =2 16 5.500 29K 6R4/ECBT
k inverse plat It = 1375v; k plat: i late) — 230 : max d tput t
Htr.| 6.3 |06 1_“;‘”‘_5‘:::_ u\-g:u; Wub: ;:}:?22 voluv max peok plate current (per plate ma; max dc output curren: EXAW
k inverse plate volt = 1375v; max peak plate current | late] = 230 ma; max dec output cur-
thejoslos | Tiee) e ehh Dl i me ok o e e s exawa
Sec.1=—=.45 6.3 (030
25 | g0 3g| 19 max. Hie. o loas | 250 |10 Ric=20082 &0 | 5,500 10.9K 12AT7WA
Sec.1=.45 6.3 (0.30 i
25 Sec.2— 38 1.9 max. Htr. 12.6 |0.15 250 10 Ri—200£} &0 5,500 10.9K 12AT7WE
12AU7WA
Sec.1=.46 6.3 | 0.30 ]
1.6 Sec.2— 34 2.1 mox. Htr. 126 |05 250 1.2 -2 100 1,650 &6.7K 12ZAXTWA
5.5% =gt 004 max.® | Htr. [26.5 | 0.07 265 1.7 0 265| 065 0 1,950 250K? 26A6
2.0° 10° | 23max® | Hin|265 (007 | 265] 11 | o 5:;;’:32';'; 16} y;l00. | DateEmisERbdl, o 26C6
Gy-ALL P-ALL Gy-P Conversion
7.5% 14.0° B aees Htr.|26.5 | 0.07 265 0.45 ] 26.5 16 | —0.5 270 26Dé&
Htr. |26.5 | 0.20 E::: sp:c:'lilgri'?\;r% zl‘:ta voltage = 1375v; max peak plate current (per plate) = 300 mA; max dec ouput current 2675W
EB1L/66B6
EBIF/6689
EBBCC /6922
EF0CC
E91H/6687
MNote 14: Design center maximum values. Note 19: Class C telegraphy — intermittent operation.
MNote 15: 10% distertion level. Note 20: Plate current condition: E,—180 Vde: E..qy —E,.3—=0; E..;=150 VYde¢; Rx —78 ohms,
MNote 16: 7.0 Watts maximum — combined. Note 21: Class C telegraphy — continuous operation.
Note 17: 3.6 Watts moximum — combined, Note 22: Ewi—E.,3—45 ¥dc; Ry,3—2.0 meg.; Ry —10 meg.; R,—0.5 meg.; E...=0.2 Yac; 0.1 uf between G, and —F,

Note 18: Class ABy, push-pull operation. Types in bold face are Raytheon Preferred Types for new circuit designs.




MINIATURE VACUUM TUBES

DESCRIPTION CONSTRUCTION ABSOLUTE MA
RATINGS
Out- Plate Screen
Classification line Maximum | Dissipation | Dissipation
Type by Typical Draw- Button E.LLA. Dimensions Pp Pga
Number Construction Application Bulb ing" Base Basing Length| Dia. Watts Watts
E92CC Twin Triode? Computers 1514 5.3 7-Pin 7BF 2% 1 %"| 20
E180F /6488 See 6688
404A (WE) See 5847
407A (WE) Medium Mu Twin Triode? ‘““‘c'}’::'lféfm s T6)4 61 9-Pin Fig. 1 1% | % | 16
408A See 6028
417A (WE) See 5842
1217 Dual Control Heptode Computers 1514 53 7-Pin 7CH 2550 | A 1.0
5654 Sharp Cutoff Pentode RF Amplifier 1514 5.1 7-Pin 7BD 1% | 3 1.65 0.55
5654/6AK5W Sharp Cutoff Pentode RF Amplifier 1514 5-1 7-Pin 78D 147 %l 1.5t 0.5%
5654/6AK5W /6096 Sharp Cutoff Pentode RF Amplifier T5V4 5-1 7-Pin 7BD e 1.65 0.55
5656 Twin Tetrode? RF Power Amplifier 1614 6-2 9-Pin 9F X | iy 3.0 1.5
5670 Medium Mu Twin Triode? HF Amplifier 1614 6-1 9-Pin 8CJ 137 | e 1.4*
S5670WA Medium Mu Twin Triode? HF Amplifier 1614 6-1 9-Pin 8CJ 1% | " 1.65
5686 Beam Pentode RE-AF Power Amp. 161, 6-2 9-Pin 9G 260 | 8.25 33
5687 Medium Mu Twin Triode? Voltage Amplifier 6% 62 9-Pin 9H 2 L2l a0t
5687WA Medium Mu Twin Triode? Voltage Amplifier 16 62 9-Pin 9H X% | a2®
5725/6AS6W Sharp Cutoff Pentode Gated Amp./Mixers | T5!4 5-1 7-Pin TCM 19 1.54 0.5*
5726 High Perveance Twin Diode Detector/Clipper 15 5-1 7-Pin &BT 19510 3
5726/6ALSW High Perveance Twin Diode Detector/Clipper 15} 5.1 7-Pin 6BT 135
5726/6AL5W /6097 High Perveance Twin Diode Detector/Clipper 15)5 5-1 7-Pin &BT 1347 | 34~
5749 Remote Cutoff Pentode RF Amplifier 514 52 7-Pin 7BK 2% | % 104 0.6*
5749/6BAEW Remote Cutoff Pentode RF Amplifier 1514 5.2 7-Pin 7BK iR 3.1* 0.7t
5750/6BESW Heptode Pentagrid Converter 5% 52 7-Pin 7CH 2h40 1 Agw 1.24 1.2°
5751 High Mu Twin Triede® Voltage Amplifier T6)4 6-2 9-Pin QA 24| e 0.8*
5751WA High Mu Twin Triode? Voltage Amplifier 6% 62 9-Pin 9A ¥ | % | o8
5755 Twin Triode? DC Amplifier A 6-2 9-Pin 9J 2% | e 1.0
5763 Beam Pentode RF Osc.-Power Amp. T6!4 6-3 9-Pin 2K 2% | W' | 120 2.0
5814A Medium Mu Twin Triode? Amhi::;f(i:::iimiur T84 62 9.Pin A ¥ | 30
‘ Z . 2 Amp./Osc. 1 - i
5814WA Medium Mu Twin Triode Moltivibrator Télq 62 9-Pin QA o P A 3.0
5842 Medium Mu Twin Triode Gf;‘;‘:;if;"d 6% 61 9-Pin 9V e % | s
5842WA Medium Mu Triode G:::l:f;;ii?nd 16'4 61 9-Pin oV 1% | | 45
5844 Medium Twin Triode? Computers 1504 5.2 7-Pin 7BF 20" | 1.0
5847 Sharp Cutoff Pentode RF-IF Amplifier T6)4 6-1 9-Pin oX 137 | Ig 33 0.85
5915 Heptode Pentagrid Converter | T5)% 5.2 7-Pin 7CH 20" | 4" 1.0 1.0®
Mote 1: Refers to Jedec Publication JO-G2-2. Note 6: Tie Gy to negative terminal of cathode Note 9: 7.5 Watts maximum — combined.
Mote 2: Per Section Values. resistor, Note 10: Common cathode resistance.
Mote 3: Approximate. MNote 7: Grounded grid capacitance. Note 11: 4.0 Watts maximum — combined.
Mote 4: Design Maximum. Mote 8: Grids 2 and 4 tied together. Note 12: Maximum Signal.
Mote 5: With Shield. MNote 13: 8 Watts maximum — combined.




. TYPICAL OPERATING CHARACTERISTICS

% Ampli-| Trans-
Capacitance fica- con- Plate Load Out-
P 5 & , i tion | ductance |Resistance | Resistance ut
Without Shield Cathode Plate Grid #1 Grid #2 Grid #3 Factor Sm Irp Ry gn Type
Cin C out Cap Type| V A v mA v l mA v mA| V |mA| Muv jtmhos ohms ohms |Waltts Number
| Sec.1—.38 | Sec.1=2.1 i 45 leoo0 |75k £92CC
I a1 | e e T Ml a3l oan | ise | g8 1.75
i E180F /6688
L 404A (WE)
225 T Htr. 32 g-;g 150 | 82 | R—240Q 35 |5500 |6.4K 407A (WE)
408A
417A (WE)
Soplls om0 73 85| o 2,400(G))
Wi S Htr.| 63| 030 | 67.5 o 67.58 1217
Salll=l s Befaia 2.0 18 | —4 1,700(Gs)
6.9 max. :
4.0% 2.85° 02 max.® | Hir.| 63| 0.175] 120 7.5 | —20 120 2.5 5,000 0.34meg 5654
4.0° 2.85° | 02mox.® | Hir.| 63|0175]| 120 | 7.5 | —2.0 120 2.5 5.000 0.34meg 5654/6AKSW
4.0° 2.85° | 02max.’® | Hi.| 68]0175] 120 | 75 | —20 120 2.5 5.000 0.34meg 5654/6AK5W /6096
3.6 1.5 006max. | Hir.| 63040 | 150 | 155 | —20 120 27 5,800 60K3 5656
2.2 1.0 1.4 max. Hir.| 63]035 [ 150 | 82 | R.—2400Q 35 |5.500 6.4K3 5670
2.2 1.0 1.4 max. Hir.| 63]035 | 150 | 82 | R.—=2400Q 35 |5.500 6.4K3 5670WA
6.4 4.0 O11max. | Hir. | 63]035 [ 250 |27 [—125 250 3.0 3,100 9K 27 5686
120 | 36 —20 18 |11,500 1.56K?
46 [0 Lo M| 531990 1 1g0 |23 | —70 17 | 8500 (2K 5687
i 2] 250 |12 [—125 16 | 5.400 ak?
Sec.1—.65 63 088 = s
4.0 s 40 Hir ias | 04a | 120 | 38 20 18.5(11,500 1.6K 5687WA
4.0 30° [002max?® | Hir| 63] 0175|120 | 52 | —20 120 3.5 0 3,200 150K 5725/6A56W
K-ALL P-ALL P-P ki lat Itage — 340v; max peak plate current [per plate) — 60 ; x de output current
3.9% 395 0.026 max.? Htr. | 6.3 | 0.300 E‘::r‘ spe:fior:;w:er‘lsg r::,:uv}; \?olwgo drop = 10v @ 60 mA - g e 5726
K-ALL P-ALL P-P k inverse plate veltage — 380v; k plat Ff plate) — 60 2 d tput t
e 393 3.2% 0.026 max.? Hir. | 6.3 | 0.300 {:::s::luior:] = 10 mA; tube \cr'oghuge drovp golxof%_‘ ég r‘\:: Sl Lo e 5726/6ALSW
st | 3¢ lovmat 83 a0 B R e e e T Y e e | o caiswrs
100 | 10.8 et 4.4 4,300 25meg”
5.5 5.0 0.0035 max.| Hir. | 63| 0.300 | ,o0 | 1o | Rx=68Q 100 | /5 0 4400 * i 5749
55 50 0.0035 max. | Hir.| 6.3] 0.300] 250 | 11.0 | Re=68Q |00 42 0. 4,400 1.0meg 5749/6BAGW
Gy-ALL P-ALL G,-P M Conversion s |
i e 0.22 max, | Hi| 63| 0300 | 250 | 25 0 100 76% —135 500 1.0meg 5750/6BE6W
Sec.1—.46 6.3 | 0.350
1.4 o ol Mm Hir ol o7 | 250 | 10 | —30 70 | 1,200 58K 5751
Sec.1—.46 630350 100 | 08 | —1.0
14 Lot S Vime, i bt loven ] ses  1n e 70 | 1,200 58K 575TWA
Sec.1—.78 630360 [ 110 | 015] —o0.95[10°¢ 70 500 0.14meg
I el Hir-li26 | 0180 | 180 | 22 0 1,500 ek
9.5 4.5 0.3 max. Hir.| 63] 0750 | 250 | 45 B 250 5 0 7,000 5763
Sec.1=.5 630350 | 100 | 11.8 0" 19.5 3,100 6.25¢2
18 lGeen—u |10mox (Wi, lows)as0 105 | —us 17 | 2200 |76 5814A
Sec.1—.5 63|0350 ] 100 | 118 0 19.5] 3,100 6.25Kk3
16 lgeca—q |18max W o l0i75] 250 | 105 | —as 17 | 2200 |7.7K3 SE14WA
7 . P-K+H 130 | 27 +9.0 R, =3608 27,000 1.6K
L '8 | lossmax? M0 8719990 450 |55 | reon 43 125000 |17k b8z
9.07 1757 | PKHH il 630300 150 | 23 Ric==608 45 |25000 |1.8K 5842WA
0.55 max.
2.6 g::;zf 2.6 Hir.| 63| 0300 | 100 | 48 | Rc—4700Q'° 28 | 3,700 7.55K 5844
5 5 s 150 Rik=1100 [150
l_ 7.2 3.15 05max.® | Hir.| 63|03 160 | 75 188 R.—s000lts0 | 4 13,000 200K 5847
Gj-ALL P-ALL Gy-P Ensi== Eiiyv= Ecea o 4] o8 Ecea— B
l 89 76 |os5mas [ 501090 | ey 28 0 =75 17 0 Koo 5915
Note 14: Design center maximum values. MNote 19: Class C telegraphy — intermittent operation.
MNote 15: 10% distortion level. Note 20: Plate current condition: Eiy,—180 Vdc; E..y=E,.3—=0; E..2=150 Vde; R, =78 ohms.
Note 16: 7.0 Watts maximum — combined. Mote 21: Class C telegraphy — continuous operation.
Note 17: 3.6 Watts maximum — combined. Note 22: E—E..2—=45 Vd¢; Rya—2.0 meg.; R,y =10 meg.; R,—0.5 meg.; E.;;.=0.2 Vac; 0.1 uf between G, and —F.

Note 18: Class AB;, push-pull operation. Types in bold face are Raytheon Preferred Types for new circuit designs.




MINIATURE VACUUM TUBES

DESCRIPTION CONSTRUCTION assoLute vax. @)
RATINGS
Out- Plate Screen
Classification line Maximum | Dissipation | Dissipation
Type by Typical Draw- Button ELA. Dimensions Pp Pga
Number Construction Application Bulb ing’ Base Basing Length| Dia. Waotts Watts
5920/ER0CC Medium Mu Twin Triode? Computers 15%4 - 7-Pin 7BF 29| 3 2.0
5943 Medium Mu Twin Triode? Computers Talg 6.2 9-Pin 9A 230 Ta 25
5964 Medium Mu Twin Triode? Computers 1514 5.2 7-Pin 7BF YAl
59465 Medium Mu Twin Triode? Computers Téls 6-2 9.Pin 9A 2% | U 2911
6005 Beam Pentode AF Power Amplifier [: T5!4 5.3 7-Pin 782 25 1 34| 1.0t 294
6005/6AQ5W Beam Pentode AF Power Amplifier 1514 53 7-Pin 7BZ 254 | vt 110t 2:94
&028 Sharp Cutoff Pentode UHF Amplifier T5); 5.1 7-Pin 7BD 15,7 | % 1714 05'%
: . : Small Signal Low . #
2 14 % % sl T
4072A High Mu Twin Triode Naite Amplifier T6)3 6-2 9-Pin 24 25 | Ia 1.65
6099 Medium Mu Twin Triode? RF Amplifier 1514 5.2 7-Pin 7BF 2154 | g 1.8
6101 Medium Mu Twin Triode? RF Amplifier 1514 5.2 7-Pin 7BF 207 | 37| 085
&101/6J6WA Medium Mu Twin Triede? RF Amplifier 1514 5.2 7-Pin 7BF 2040 | e 1.4
6136 Sharp Cutoff Pentode RF-IF Amplifier 154 52 7-Pin 7BK 2ba | 3 31" 0.7*
6186 Sharp Cuteff Pentode RE-IF Amplifier 155 5.2 7-Pin 7BD 24" | W 2.5 0.55
6186/ 6AGSWA Sharp Cutoff Pentade RF-IF Amplifier 15, 52 7-Pin 7BD 2V | Y% 25 0.55
&1B9/124U7WA Medium Mu Twin Triode? AF Amplifier 1613 6.2 9-Pin 9A 2 T 274
5197 Power Pentode On-Off Control Télg 63 9-Pin 9BV i A 75 25
4 VHF Amplifier
. . 1 P 14 g pi el v
6201 High Mu Twin Triode & Cancinee Té!4 6-2 9-Pin A 23" | 2 2.75
6202 Twin Diode F W Power Rect. 1514 53 : 7-Pin 585 Pag L
4203 | Twin Diede F W Power Rect. Tély 6.3 9.Pin 9CD 2547 | %
6211 | Medium My Twin Triode? Computers T6!; 6.2 9.Pin 9A 23, | % 134
6214 Beam Pentade Power Amplifier T4, 63 9-Pin 9CE 2557 L la” | 100 2.0
Wide Band : e
46265 Sharp Cutoff Pentode IH: A?nnpliﬁer 1514 52 T pin 7CM 2040 | ym 20'¢ 0.5
6350 Medium Mu Twin Triode? Computers T&! 5 6-3 9.Pin 9CT PEAE 4.0'%
4360 Twin Tetrode? Amplifier/ 1614 6.4 9.Pin Fig. 2 s | 1w 501! 1.0
Oscillator L ig. 7B “a . :
6386 Medium Mu Twin Triode? Cascode RF Amp. T, 6-1 9-Pin 8CJ 1357 | 4 15'%
6414 Medivm Mu Twu‘! Triode? Computers Te! 3 6.3




TYPICAL OPERATING CHARACTERISTICS

. iAmpli-| Trans-
Ca Pu“"“"‘e fica- con- Plate Load Out-
P : = : i d Resi Resi: t
Without Shield Cathode tiaid | ost iy oend @2 lond s |[UF - |FRCETER (FevEnen ey el BY —
Cin C out Cgp Type| V A v mA v mA v mA V |mA | Mu umhos ohms ohms |Watts Number
i Hir.| 63040 | 100 | 85 | —21 27 6,000 | 45K 5920/E90CC
63 | 030 5963
1.9 s 1.5 Hitr. 126 015 67.51 8.5 0 21 3,200 6.6K
: 2.1 0.4 1.6 max. Hir.| 63 /045 | 100 | 9.5 | Rx—=5002"° 39 [6,000 6.5K 5964
: 6.3 | 0.450 R 4 7K 5965
4.0 30 Htr. 12.6 | 0.225 150 8.5 2.0 7 |7.000 8.
180 |29 —85 180 3 3700 58K 55 2.0'?
o4 o el W po 30 Lom s Lags 250 | 45 4100 | 5262 Sk buns | 00S
180 |29 —8.5 180 3 3,700 58K? 55 a12
8.0 8.5 0.8 max. Hir.| 631045 | 00 1c | 1a% 250 45 4100 52K3 5K 4512 | 6003/6AQSW
4.0 23 0.03 max. Hir. [20 0.05 120 7.5 Ri—18052 1120 2.5 5,000 0.3meg” 6028
Sec.1—=0.5 6.3 |1 0.350 o a 0724
1.5 Sec.2—0.38 1.7 max. Htr. 126 | 0175 250 3.0 4.0 44 1,750 25K
Sec.1=.45 e 10 a
2.1 S 1.8 max. Hir.| 6.3 | 0.45 | 100 9 R =508 s 6,000 6.3K 6099
Sec.2—.40
2.0 0.4 1.5 Hir.| 6.3 [0.45 | 100 85 | Ra=3500Q"" 38 6,000 6.3K 6101
2.1 gzz';f':g 15 Hir.| 63 |045 | 100 | 9 Ri.=50Q'° a8 6,000 |63k 6101/6J6WA
100 5 Ri=150%2 |100 2.1 | Tieto 3,900 0.5meg? 6136
o o SORSmax, f U o0 1030 | ose ine | ReeBl Dm0 4.3 | Cathode 5,200 1.0meg?
6.5 1.8 0.03 max. Hir. | 63 | 0.30 250 7.0 Ri.=—20082 [150 2.0 5,000 0.8meg 6186
6.5 1.8 0.03 max. Hir. | 6.3 | 0.30 250 7.0 Ri;==20082 [150 2.0 5,000 0.Bmeg 6186/ 6AG5W A
Set =5 ; 6.3 | 0.30 3 2
1.6 Sy 1.8 max. FE 126 1 0.15 250 10.5 —8.5 17 2,200 7.7K 6189/ 12AUTWA
11.5 50 0.135 max. Htr. | 6.3 | 0.65 250 30 —3 150 T 0 22:' 11,000 QOK 6197
Triode
| C::md:d
Sec.1:=.45 | 6.3 | 0.30 100 a3 R =270} 57 4,000 14.3K?
23 | sec2—33'% Hirhag {oas | 250 |10 . —20002 60 | 5500 | 109 feol
fi || i | Eor e Roves Sp el oty oo e sl o o i~ PO s i | 200
. Hir. | 63 | 090 ;\;z::e(zl;ri,?v;r;;;:: ::ét:-s:l;—ggszir:;nr;u;?tag ﬁlfu:tey‘au:\:in&:per plate) — 285 ma; mox dc output current 6203
Sec.1=- 54 6.3 030
2.9 Sec7— 45 | 2.6 max. Hir. | 0% loas | 100 | 66 | —20 31 | 4,700 6.5¢2 6211
13.25 6.7 0.44 max. Hir. | 63| 1.20 100 75 —3 100 3 12,500 18.5K3 6216
52 4.4 0.0035 max. | Htr. | 63 | 0.175| 250 7.4 R —=100£2 | 150 29 ] 4,600 Imeg? 6265
6.3 | 0.60 :
3.6 0.6 32 Htr. 126 | 0.30 150 1 —5.0 18 4,600 37K 6350
6.3 | 0.82
6.2 2.6 0.1 max. Htr. 126 | 0.41 200 37.5 |—15 200 6360
2.0 1.1 1.2 Htr. | 6.3 | 0.35 100 P8 Ry = 20042 - 17 4,000 4.25K 6386
Sec.1=.47 i 6.3 | 0.450
4.0 Sec.2— 38 3.6 mox. Hitr. 126 | 0.225 180 8.0 —2 42.5| 5,550 7 65K 6414
9.5 4.5 0.3 max. Htr. 12,6 | 0.375 | 250 45 —F.5 250 5 0 7,000 6417
Sec.1=0.6 63| 060 AT 3
3.0 Sec.2—0.5 50 Htr. 12.6 | 0.30 250 14.5 Ry —=620Q 20 5,200 385K 6463
10.0 20 0.03 Hir. | 6.3 [ 0.45 300 10 Ri.=16082 {150 2.5 40 9,000 500K 6485
Triod
Coﬁn:r_red
5.4 4.4 0.0035 max. | Htr. | 6.3 | 0.15 250 7.4 R.—1008 [150 2.6 0 4,600 1.4meg? 6661 /6BHE
100 9.0 Sty a5 3,650 250K .
4.5 L 0.0035 max. | Htr. | 63 | 0.15 250 9.7 Ri.=—80%2 100 33 0 3,600 e 6662/6BJ6
K-ALL P-ALL P-P ma ki et It = 275v; k plat 1 late) — &0 3 d tput t
e e e e L e,
8.0 8.5 0.4 Htr.| 63| 045 | 250 |45 |—125 250 4.5 4,100 522 5K 4.5"? | 6669/6AQ5
1.0 55 |012max. |Hir| 63065 | 250 [30 | —30 ysp | ppf i 11,000 | 150K 7.5k | 28'2| s677/6C16
I Cathode
Mote 14: Design center maximum volues. Mote 19: Class C telegraphy — intermittent operation.
Mote 15: 10% distortion level. Mote 20: Plate current condition: Ev,=180 Yd¢; Ecey—Ecc3=0; Ecca=150 Ydc; Rx—78 ohms.
Mote 16: 7.0 Watts maximum — combined. Note 21: Class C telegraphy — continuous aperation.
MNote 17: 3.6 Watts maximum — combined. Note 22: Ewp—E.ca—45 Vdc; Re3—2.0 meg.; Rgy =10 meg.; Ry—0.5 meg.; E.1z.—0.2 Vac; 0.1 uf between G, and —F.
Mote 18: Class AB,, push-pull operation. Types in bold face are Raytheon Preferred Types for new circuit designs.




MINIATURE VACUUM TUBES

DESCRIPTION CONSTRUCTION ABSOLUTE MAX.
RATINGS
Zi ¥ Out- Plate Screen
o Clmsln:;:ullon Fyples] nI,i::,. o s Dh:.:xim‘um Dissi::!ion Diiﬁ:ution
MNumber Construction Application Bulb ing! Bose Bu.lliné Length | Dia. Watis Wur:s
ovon [ e | ae Lo s e | e [w] 33 |ew |
6679/12AT7 High Mu Twin Triode? G':'r‘“"pdlff‘i’e?'id T4 62 9Pin 94 23 | %
&680/12AU7 . Medium Mu Twin Triode?® AFI::::‘JL‘:“;PM’E T6lg 6.2 9-Pin 9A b TR {
6681/12AX7 High Mu Twin Triode? V";':f; fﬂ";gg‘;ﬁ" 614 62 9-Pin 9A s [ e | 1ae
6687 Dual Control Heptode G"C'i‘j“ ::;z:‘:"“' n | orsl = 7.Pin 7CH 2% 1% | 10 1.0
6688 Sharp Cutoff Pentode Wi;‘:‘:ﬁf';:r 16 61 9-Pin 9EQ 1 Ll o 0.6*
6688BA Sharp Cutoff Pentade Wi::\:f.?;‘i:r Té); 61 9-Pin SEQ 13 1% 30 0.9
5689 Sharp Cutoff Pentode WT;:E;; 6% 53 9.Pin 98K 2% | % | 2 0.35
6829 Medium Mu Twin Triode? Computers T6)4 6.3 9-Pin 9A 254 | g gl
&887 Twin Diode Computers 154 5.1 7-Pin 6BT 150 1 4
6919 High Perveance Twin Diode Computers 1514 51 7:Pin &6BT AL
6922 Medium Mu Twin Triode? c";‘r‘:sﬁ,f; 164 62 9-Pin 9DE 2 | % | 1es
6939 Twin Pentode? ;’r*::_":‘:l"{p‘;}:‘f"’ 1814 83 9-Pin Fig.3 2% [ %l 875t | 175"
8955 Medium Mu Twin Triode? Gt cckii’:;ig; : T8%4 6.2 9-Pin 9A e || 2750
7025 High My Twin Triode? Volene smpten. | 1 62 9.pin 9A % | % | 10
7044 Medium Mu Twin Triode? Computers 1614 63 9-Pin 9H 2% Ll o asl?
7054 Pentode RECAE Fovar DU | ety 63 9-Pin 9GK 255 | % | 50

Mobile Equipment

: S Detector/Rectifier/ 1 F 3iie | A
7055 High Perveance Twin Diode Makils Equisaent 164 5-1 7-Pin 6BT Ll &t

7056 Sharp Cutoff Pentode Mobile Equipment 1513 52 7-Pin TCM 2" P uY 2.0
7057 Medium Mu Twin Triode? Mabile Equipment T84 &2 9-Pin GAl Hee p o 2.2
7058 High Mu Twin Triode? Mobile Equipment T84 6.2 9-Pin EP 247 Y g 1.0
Medivm Mu Triede 7 : 1 3 AR B 2.5
7039 Sharp Cutoff Pentode Mobile Equipment T6)4 62 9-Pin QAE 2% 1% 28
Medium Mu Triode : i 1 s FRE 25
7060 Sharp Cutoff Penfode Mobile Equipment T6)4 62 9-Pin 9DA 230 | T8 30 1.1
7081 Beam Pentode Power Amplifier 1614 63 9-Pin SEU 250 | g 9.0
7062 Separate Cathode Twin Triode?| Computers 16)% 63 9-Pin ?A 2% || 20
7119/E182CC Medium Mu Twin Triode? Computers Télg 6.3 9-Pin 9H 5l A 4518
9001 Pentode UHF Detector Amp. 1514 5.1 7-Pin 78D S A 0.55 0.11
: UHF Detector/ 1z ¥ 1320 iy §
9002 Triode Ampl./Oscillator TS5 7-Pin 7BS 19 1.8
2003 Remote Cutoff Pentode UHF Amplifier 1514 51 7-Pin 7BD  EAAHE 1.8 0.33
2006 Diode UHF Amplifier 1514 E 7-Pin 48H 1357 | 35w
o
MNote 1: Refers to Jedec Publication JO-G2.2, Note &é: Tie G; to negative terminal of cathode Mote 9: 7.5 Watts maximum — combined. :
Note 2: Per Section Values. resistor. Note 10: Common cathode resistance.
Note 3: Approximate. Note 7: Grounded grid capacitance. MNote 11: 4.0 Watts maximum — combined.
MNote 4: Design Maximum. Note 8: Grids 2 and 4 tied together. Note 12: Maximum Signal,
Note 5

: With Shield. Mote 13: B Wetts moximum — combined,




e TYPICAL OPERATING CHARACTERISTICS
5 Ampli-| Trons-
Capacitance flicu- con- Plate Load Out-
Withodt Shield Cathode Plate Grid #1 | Grid #2 |Grid #3 [ Mon """s‘::‘" """:;I"““’ ““';‘f"‘e iy e
Cin C out Cagp Type| V A v mA v | mA| WV mA V | mA| Mu umhos ohms chms |(Watts Number
1 2.5 30 1.8 150 | 18 Ry 5682 8,500 5K
50 76 |oDimex| M| 93198 | oosg] ip |ri—ssa |10 34 40 15200 | 400k? 6678/6UB
46 187 o027 Hir. 1;_': gz?g 250 | 10.0 | Ri:=2000 60 |5500 |109K? 8679/124T7
. 63030 |100] 118 0 20 | 3,00 6.5K3
he Hirl 2% 015 | 250 | 105 |—85 17 |220 |77° 6680/12AU7
63030 (10| o5 [—10 1,250 80K3
1o . Hieliosoas | 250 ) 12 |20 100 | 600 |e2.5¢ 6681/1247
(G3) Gy-P a Conversion
70 o Zo.45 Hir. | 63 |027 | 250 33 .530{100 65 | —5 b 0/85meg 6687
7.5% 3.0° 003 max? | Hir.| 63 |030 | 190 | 13.0% afiggo%! 160 | 33| o 16,500 | 90K? 6688A
7.5% 20°  |0.03mex® | Hir| 63 |030 |190 | 1307 | TP hieo | 33| o 16,500 | 90K 6688
120 A Ei 42meg |10K] A.C. |.340'%
8.5 36 0.015max. | Hir. [ 63 1030 [0 f 83 |Rc=18000 0 8,200 4dmeg  [20K[ LOAD| 66013 | 5689
& Fi? * E
40 |Fe)=3 1a6max | Hinf 52 10450 | 150 ] g5 | Ri=2200 47 | 8700 |7 { 6829
::SAI'L ;':LL ‘IPAiK Htr. | 6.3 |0.20 mox peak inverse plate voltoge = 380v; max peak plate current = 30 ma; max do plate current = 10 ma de &BBT
K-ALL P-ALL P-P max k inver late voltage — 300v; x k plan #:1; late] = 30 ma; x d ul
e e R R R e g e e e [
B
Sec.1=1.75 e +-9Vde
a3 e o1 as) b mo; Hr. | 63 1030 0000 (oo | R a0 33 12,500 2.64K 6922
6.3 |0.60 10,500@
6.4 1.6 0.2 max. Hir Lo 1030 | 150 | 1925 |30 150 45 5 o Ade 6939
Sec.1=0.5 63 (0350 | 100 | 130 0 21.3] 3,500 5.8K%
b3 e aal! Hir o6 (0175 | 250 | 115 |—85 16.5| 2,350 7K3 8209
63 (030 [100] 05 [—10 1,250 80K
e Hirlios loas | 250 12 |20 100 | yJs00  |62.5k s
48 Hte. l;‘g g::g 120 | 360 |—2.0 21 |12,000 175K 7044
0.275 =
: 10.2 35 0.063 Htr. 1215 @E,—| 250 | 19.0 | Rx=—1208 |150 35 | ¢ 'T"‘:‘ 11,500 100K 7054
13.5v athode
P-ALL K-ALL P-P Hir. |12.15] ?31555_ max peok inverse plate voltoge — 350v; max oeak plate current (per plotel — 60 mo; mox dc output current
3.95 3,55 0.024° : : 13 .;V {per section) = 10.0 mA; tube voltage drop = 10v @ 60 mA (per plate} 7035
0.15 =
65 2.0 0.02max. | Htr.|12:15 @€,—| 200 | 9.5 | R.—1800 |150 2.8 i 1o 6,200 600K 7056
13.5v Cathode
s 0.180
2.6% 12t 1.2 Htr, [12-15| @E,==| 150 | 100 | R.==220Q 36 | 6,800 5.3K 7057
135V | -
SecA— 46 0133
e 2o o i Hir.|12.15 @E,—| 250 | 1.25| —20 100 | 1,650 61K 7058
o 13.5v
27 04 frzmax | o bo SGP5 50 f 1m0 | Re=36@ |0 | o4 o | 8500 | anc
5.0 2.5 0.01 max. ' 135y | 250 [ 100 | R.=68Q : 5,200 400K? £039
0.280 3
2.4 022 |22 “lis0| 9.0 | Rc—1500 4,900 8.2K
7.1 25  |0.044 i 12 %E;V— 200 | 150 | Re—g20 |12 | 34 40 | 7000 | 150K3 2050
0.21
8.0 8.5 0.7 max. Hir. [12.15| @€,—| 200 | 35.5 |—10.0 200 9.0 4,200 - 60K 5K 3.0'? | 7081
13.5V
Sec.1—=2.2 63 [040 | 100 —08 50 | 7,800 6.9K
48 sec2—23| ™ l2s oo | 150] 5| 185 46 | 6400 | 72K 7062
Sec.1==1.1 | Sec.1=4.0 63 |064 | 120 | 36 =3 - g
60 l5ec9—10 |Sec2—41| Mmli2is 032 | 150| 02 [—14 24 115000 | 1ak il AR
x max.
36 3.0 0.0l max.® | Hir.| 63 015 | 250 | 2 3.0 100 78 1,400 1meg 9001
1.38 1.1 16max’ | Hi | 63015 | 250 61 | —7 26 | 2,250 11.6K" 9002
3.4 3.0 Olmax®| Hir.] 63 |015 [ 250 665 —3.0 100 2.7 1,850 700K 9003
k :’: 0;—:5 Hz-g Hir | 63 loas mux%a:‘ckk anode voltage = 825v; max peak plate current — 16.5 ma; mox dc output current 45K 2006
Mote 14: Design center moximum values. MNote 19: Class C telegraphy — intermittent operation.
Note 15: 10% distortion level. Note 20: Plate current condition: Ei.—180 Vde; Eroy—E,..3—=0; E..3==150 Vde; Ru=78 ohms.
Note 16: 7.0 Watts maximum — combined. Note 21: Class C telegraphy — continuous operation.
Mote 17: 3.6 Watts maximum — combined. Note 22: En=E..;=45 Vde; R.3—=2.0 meg.; R,y =10 meg.; R,—0.5 meg.; E.i;.—=0.2 Yac; 0.1 uf between Gy and —F.

Mote 18: Class AB,, push-pull operation. Types in bold face are Raytheon Preferred Types for new circuit designs.
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