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TRANSISTOR OPERATING
CONSIDERATIONS

The maximum ratings in the tabulated data are
limiting values above which the life and perform-
ance of the various transistors may be impaired.
So that these ratings will not be exceeded, the
equipment designer must determine an average
design value below each absolute rating such that
the absolute values will never be exceeded under
any likely combinations of ambient temperature,
supply voltage variation, load variation or manu-
facturing variation in the equipment itself. -

Transistors should not be connected into or dis-
connected from circuits with the power on because
high transient currents may cause them to be per-
manently damaged.

The flexible lead types are normally soldered
into the circuit but the leads can be trimmed to
fit the linotetrar 3 pin socket. The soldered joint
may be made close to the glass stem provided
care is taken to conduct excessive heat away from
the lead seals. Otherwise, the heat of the solder-
ing operation will crack the glass around the
leads and damage the ftransistor. When dip
soldering is employed in the assembly of printed
circuits, the temperature of the solder should not
exceed 230°C for a maximum immersion period
of 10 seconds.

The base pins of plug-in types fit the small
round linotetrar 3 pin socket which may be
mounted to hold the transistor in any position.

The base and emitter pins of the 2N301 and
2N301A can be fitted into a socket but connection
can also be made by soldering to the pins. In this
case, exactly the same precaution must be taken
as with the small flexible lead types to prevent
damage to the transistor.

In class B service, if the transistors are oper-
ated near their collector dissipation ratings and
maximum supply voltage ratings it is important
that circuit arrangements be made to prevent ther-
mal runaway. This may be accomplished for the
types listed as “Large Signal A-F Amplifiers” by
reducing the base-to-emitter forward bias by
approximately 2 mV/°C temperature rise in order
to maintain a constant collector operating point as
the ambient temperature varies. The same factor
applies to the 2N301 and 2N301A for each degree
centigrade of the mounting flange temperature
above 25°C.

SPECIAL NOTES ON THE 2N301 AND 2N301A

In class A service to ensure stable operation it
is necessary to provide some degeneration in the
emitter circuit. This degeneration may be accom-
plished by using an unbypassed resistor of one
ohm in the emitter circuit.

It is important that the mounting flange, which
serves as the collector, be thermally connected to
a heat sink. This can be done by direcly clamping
the heat sink to the chassis in a case where it is
convenient to have the chassis and collector at the
same potential. In other applications where elec-
trical insulation is required it is necessary to use
either a " anodized aluminium insulator having
high thermal conductivity or a 0.002” mica in-
sulator between the flange and the chassis. If
the former is used the aluminium washer should
be drilled or punched to provide the two mount-
ing holes and clearance holes for the emitter and
base pins. All burrs should then be removed and
the washer anodized. To ensure that the anodized
insulating layer is not destroyed during mounting,
all burrs around holes in the chassis should also
be carefully removed. To complete the insulation,
fibre washers should be used between the mount-
ing bolts and the chassis. The completely in-
sulated mounting and a method of making a good
electrical connection are illustrated in Fig. 1.

MOUNTING FLANGE
(COLLECTOR)

CHASSIS

T (HEAT SINK)
os AnN / 7%11"x 74

=

LUG AND INSULATOR
WASHER

CONNECTING
WIRE
6-32
NUT

Fig. 1.

The mounting flange should never be soldered
to the heat sink because the heat of the soldering

" process will permanently damage the transistor.
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Radiotron

Radiotron 2N77 is designed especially for
low-power audio applications where extreme
stability is paramount such as in hearing-aid
applications.

The extreme stability, very low cut-off collector
current, and excellent uniformity of characteristics
of this transistor are the results of its design and
its closely controlled processing and manufactur-
ing techniques.

The 2N77 features an average noise factor of
6.5 db, a matched-impedance, low-frequency
power gain of 44 db, and a collector-fo-emitter
alpha trequency cut-off of 700 Kc/s.

Radiotron 2N104 is intended for low-power
audio applications. This transistor is hermetically
sealed, and utilizes an insulated metal envelope.

The extreme stability, low collector cut-off

- current, and excellent uniformity of characteristics
of this transistor both initially and during life are
the result of its design, and its closely controlled
processing and manufacturing techniques.

Radiotron 2N105 is designed especially for
audio-frequency amplifier service in hearing-aid
applications.

The 2N105 features an exceptionally low
average noise factor of 4.5 db, a matched-imped-
ance, low-frequency power gain of 42 db, a
collector-to-emitter alpha-frequency cut-off of 750
Ke/s and a very low maximum cut-off collector
current of 5 microamperes.

Radiotron 2N109 is used especially in class B
push-pull power output stages of battery-
operated portable radio receivers and audio
amplifiers operating at power ouiput levels of
approximately 150 milliwatts.

Intended especially for use in large-signal
applications such as class B audio service, and as
a high-gain class A driver device, the 2N109
has characteristics which permit the design of
amplifiers requiring high power sensitivity, low
distortion, high power efficiency, and low battery
drain. These characteristics make this transistor
particularly applicable to the design of battery-
operated portable radio receivers having a tran-
sistorized output stage.

Radiotron 2N139 is designed especially for
455 Kc/s intermediate frequency amplifier
applications in transistorized portable radios and
automobile radios operating from either a 6 or
12 volt supply. :

In a common emitter type of circuit, arranged
to provide stability and interchangeability with
some sacrifice in gain, the 2N139 features a
power gain of 30 db at 455 Kc/s.

Radiotronics
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Radiotron 2N140 has parameters confrolled

especially for converter and mixer-oscillator -

applications in standard A-M broadcast-band
transistorized portable radios and automobile
radios operating from either a 6 or 12 volt supply.
in a stabilised common emitter circuit the
2N140 features a conversion power gain of 27
db at 1 Mc/s. Moreover, the parameters of the
transistor are controlled to provide satisfactory
operation under low-voltage conditions.

Radiotron 2N175 is a low-noise transistor
intended particularly for use in pre-amplifier or
input stages of transistorized audio amplifiers

“operating from extremely small input signals.

Free from microphonism and hum and having
an extremely low noise factor, the 2N175 makes
possible higher small-signal sensitivity of trans-
istorized audio equipment such as hearing-aids,
microphone pre-amplifiers, and recorders. In
addition, the low noise factor and the low input
impedance characteristic of the 2N175 permit
the design of audio amplifiers in which the
transistor is operated directly from low-im-
pedance, low-level devices such as magnetic
microphones and magnetic pickups without an
input coupling transformer.

Radiotron 2N206 is intended for use in audio
applications where extreme stability is paramount.

The extreme stability, low collector cut-off
current (emitter circuit open), and excellent uni-
formity of characteristics of this transistor both
initially and during life are the result of its
design and its closely controlled processing and
manufacturing techniques.

Radiotron 2N215 is electrically identical to the
2N104, but has flexible leads which may be sol-
dered or welded directly in to the circuit.

Radiotron 2N217 is electrically identical to the
2N109, but has flexible leads which may be sol-
dered or welded directly into the circuit.

Radiotron 2N218 is electrically identical to the
2N 139, but has flexible leads which may be sol-
dered or welded directly into the circuit.

Radiotron 2N219 is elecirically identical to the
2N140, but has flexible leads which may be sol-
dered or welded directly into the circuit.

Radiotron 2N220 is electrically identical to the
2N 175, but has flexible leads which may be sol-
dered or welded directly info the circuit.
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Radiotron 2N247 is a drift transistor designed
specifically for use as a radio-frequency ampli-
fier in military and commercial equipment and
in entertainment-type receivers operating at
frequencies covering the A-M broadcast band
and up into the short-wave bands.

In a wunilateralized common emitter circuit
with base input, this transistor can provide a
power gain as high as 45 db at 1.5 Mc/s. and
24 db at 10.7 Mc/s.

Radiotron 2N267 is a drift transistor similar
to the 2N247, but-is in a smaller metal case with
only 3 flexible leads. It is intended for compact
design where a high frequency transistor of
small size is the primary consideration.

Radiotron 2N269 features excellent stability
and exceptional uniformity of characteristics. It
is designed specifically for use in low-level,
medium-speed “on-off” control circuits, particu-
larly bistable (flip-flop) and gating circuits of
electronic computers.

Radiotron 2N270 is designed especially for use
in large-signal audio-frequency applications such
as single-ended or double-ended power output
stages and high-gain class A driver stages of
radio receivers and audio amplifiers. In push-pull
class B amplifier service, two 2N270's can deliver
a maximum-signal power output of approxi-
mately 500 milliwatts with a power gain of 32
db.

Radiotron 2N274 is designed primarily for r-f
amplifier service in very compact military, mobile,
and communications equipment, and in enter-
tainment-type receivers operating at frequencies
covering the A-M broadcast band and up into the
short-wave bands. This transistor will also find
wide application as an intermediate-frequency
amplifier or as a mixer oscillator (converter).

Radiotron 2N301 and 2N301-A are power
transistors designed specifically for use in class A
power output stages of audio frequency ampli-
fiers, particularly in automobile radio receivers
and military and commercial communications
equipment. They are also useful in class B push-
pull amplifier siages of such equipment. The
2N301-A differs from the 2N301 in that it has
a higher maximum d.c. and peak collector-to-base
veoltage rating and is intended for those military
and commercial applications requiring such high
voltages.

Radiotrons 2N370, 2N371 and 2N372: are drift
transistors designed for use in all-wave portable
receivers, the 2N370 as r-f amplifier,

the 2N371 for oscillator service,
and the 2N372 for mixer service.

As such these three transistors form a comple-
ment for high-gain r-f tuners.

Radiotronics
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Radiotron 2N384 is designed primarily for use
as an oscillator up to 250 Mc/s or as an r-f
amplifier in compact mobile communications
equipment for military or industrial use. The
2N384 will also find wide application as an
infermediate-frequency amplifier and low-level
video amplifier in entertainment-type receivers,
and as a pulse amplifier and high-speed switch-
ing device in electronic computers.

Radiotron 2N398 is specifically designed for
use in high-voltage, “on-off” control applications,
particularly in neon indicator circuits relay puller
circuits, incandescent-lamp driver circuits, and
direct indicating counter circuits of elecironic
computers.

The 2N398 features a maximum voltage rating
of 105 volts for collector-to-base breakdown and
for collector-to-emitter punch-through. This valve
permits the design of neon indicator circuits in
which the 2N398 can switch the full firing volt-
age of the indicator lamp. Because the 2N398
has a minimum d.c. current transfer ratio of 20,
neon indicating circuits can be designed to per-
form the functions of a logic circuit without the
use of a separate logic stage.

TRANSISTORS FOR RECEIVERS

Listed below are eight junction transistors
manufactured primarily for use in compact enter-
tainment receivers.

Radiotron 2N405 is intended for class A audio
frequency driven service.

Radiotron 2N406 is electrically identical to the
2N405, but has flexible leads which may be sol-
dered or welded directly into the circuit.

Radiotren 2N407 is intended for class A and B
audio service.

Radiotron 2N408 is electrically identical to the
2N407, but has flexible leads which may be sol-
dered or welded directly into the circuit.

Radiotron 2N409 is intended for 455 Kc/s. in-
termediate frequency applications.

Radiotron 2N410 is electrically identical to the
2N409, but has flexible leads which may be sol-
dered or welded directly into the circuit.

Radiotron 2N411 has characteristics controlled
especially to meet the requirements of converter
and mixer-oscillator applications in the standard
A-M broadcast band.

Radiotron 2N412 is electrically identical to the
2N411, but has flexible leads which may be sol-
dered or welded directly into the circuit.
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SMALL SIGNAL

MAXIMUM RATINGS (Absolute)
Max.
Class leo- Alpha
TYPE of Base D.C. D.C. Collector Ambient for stated Cut-off
Service Collector Collector Dissipa- Tempera- Ve Freq.
to Base Current tion ture
Volts mA. mW. (Ta) °C. pA fon—Kc/s
Class A .
2N77 A-F C —25 —15 35 at 50 —10 at 700
Amplifier 500C Vep=—12v.
35 at
2N104 Class A —30 —50 70°C. 70 —10 at
A-F Vep=—12v. 700
2N2I5 Amplifier C Junction Telmp. Rise (in frlee air) is 0-4°[C./mW.
Class A —5 at
2N105 A-F B —25 —15 35 50 Vep=—12v. 750
Amplifier
2NI175 Class A A
low noise 20 at - —12 at
A-F —10 -2 50°C. 50 Vep=—25v. 850
2N220 Amplifier C
Class A 75 at —10 at
2N206 A-F C —30 —50 25°C. — Vep=—30v. 780
Amplifier
Junction Te|mp. Rise (in fr|ee air) is 0-3°[C./mW.
150 at
2N405 Class ATE 25°C.
A-F w4 —12 —35 71
2N406 Amoplifier C 20 at
71°C.
120
—20 D.C. at 25°C.
Low level c —100 71 ~2:5 at 4000
2N269 switch —25 Peak 10 at 71oC Vep=—25v.
Junction Te|mp. Rise (in frlee air) is 0.35/°C/ mW
50 at @
High voltage 25°C. 14 at
2IN398 on-off F —100 — 100 55 Vep=—25v.
control 10 at @ (Ta=25°C.)
55°C.
120 at
Medium —20 D.C. 25°C. — 2.5 at
2N404 Speed F —100 71 4,000
Switching —25 Peak 10 at Vep=—2.5v
71°C.

® Combined collector and emitter dissipation.
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TYPICAL OPERATION, COMMON EMITTER CIRCUIT (Ambient Temperature = 25°C.)
POWER GAIN Small Signal H Parameters
D.C. D.C. TYPE
Collector |Collector Noise
to Emitter| Current Input— Load Power | Factor hie hre hfe hoe
Volts mA. |Resistance [Resistance | Gain db ohms uwmhos
ohms ohms db
—4 —07 1980 100,000 44-1 6-5 2720 |3-23x10—¢ 55 14 2N77
2N 104
—6 —1-0 1400 20,000 41 12 1667 [4-95x10—4 44 22-8
max. 2N215
—1-3 —0-3 4700 4,700 32:5 16-5 4800 9-1 %10 45 12-4 2N 105
max.
—4 —0-5 2000 70,0001 43 6 3570 |9-44x 104 65 25 2NI175
max. 2N220
-5 —1-0 1200 20,000 46 9 1650 | 6:0x10—¢ 49 27-5 2N206
—6 2N405
750 85,0007 43 — — 35 —
le=ImA. 2N406
TYPICAL OPERATION IN LOW-LEVEL SWITCHING SERVICE FOR COMMON
EMITTER CIRCUIT
D.C. Collector current .. —12 —24 mA. Minimum change in Temperature of Transistor
D.C. Base current —0-4 —1 mA. Junctions such that the collector current will
Max. D.C. Collector- double for a D.C. collector-base voltage equal
Emitter Voltage —0-15 —0-2 volt to or greater than —2-5 volts (but not more 2N269
Max. D.C. Base-emitter than.—25v.) and with emitter open .. 10°C.
Voltage : —0-35 —0-4 volt
D.C. Collector Breakdown Voltage D.C. Collector-Emitter Saturation
(BVceo) with D.C. collector current Voltage (Vcg) with D.C. collector
(Ic)=—50uA., D.C. emitter current A current (Ic) = —5mA., D.C. base —0-20v.
(le). =0 .. — 105 volts current (Ig) = 0-:25 mA. ... - (—0-35 v. max.)
D.C. Emitter Breakdown Voltage (BVEso) D.C. Base-Emitter Saturation Volt-
with D.C. emitter current (Ig) = —50uA, A age (Vee) with -D.C. collector cur- 2N398
D.C. collector current (Ic) = 0. —50 volts . rent (Ic) = —5mA., D.C. base —0-30v.
D.C. Collector-Emitter (Punch through)* A current (Ig) = —0-25 mA. - (—0-40 v. max.)
Voltage. . —105 volts Large-Signal D.C. Current Transfer
Ratio (are) with D.C. collector
current (Ic) = —5 mA. D.C.
/A Range value — min. collector-emitter voltage (VCE)
i —0-35v. ... 2 s 60 (20 min.)
Operation as for 2N269 2N404

*The D.C. collector-emitter (punch through) voltage is determined by connecting a high impedance volt-
meter (=11MQ) between the emitter and base and measuring the collector-emitter voltage, which causes the

emitter to assume an emitter-base floating voltage of —[-0 volt.

1 Output resistance (input shorted).
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LARGE SIGNAL

MAXIMUM RATINGS (Absolute) Large
1 Max. Signal
Class leo D.C.
TYPE of Base D.C. D.C. Collector Ambient for stated | Current
Service Collector Collector Dissipa- Tempera- Vce Transfer
to Base Current tion ture Ratio
Volts mA. mW. (Ta°C.) 77\ AFE
150 at
2N 109 A 25°C
Large . —70 50 at —75
Signal —25 Peak 55¢°C. —10 at for
A-F Peak —35 20 at 71 Vep=—25v.| Veg=—1v.
Amplifier — 2% Avg. 71°C. lc=—50mA.
2N217 C
Large —70 N
Signal —25 —150 150 at —16 for
2N270 A-F H peak peak Ta=50°C. 507 at Vcg=—Iv.
Amplifier —12* —75 avg. Vep=—25v. [lc=—150mA
2N407 Large
Signal —20 —14 —65
2N408 A-F max.
Amplifier |
MAXIMUM RATINGS (Absolute) Large
Max. Signal
Class Mounting leo D.C.
TYPE of Base D.C. D.C. Collector Flange for stated | Current
Service Collector Collector Dissipa- Tempera- Vce Transfer
to Base Current tion ture Ratio
Volts maA. mW. (Tm °C.) phA AFE
2N301 E —40 peak
Large —20% 12000
Signal A-F at Tm=55°C. —70
Power —2000 peak —220 at for
Amplifier — 1000 avg. 5500 85 Tm = 25°C. |Vcg=—1"-5v.
at Vep=—12v.| lc=—1A.
2N30IA E —60 peak Tm=71°C.
—30*
Derate |by 04 W/°C. |above Tpy = |55°C.

* For Inductive Load.

+ Junction Temperature Rise (in free air) = 0:25° C/mW
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TYPICAL OPERATION, COMMON EMITTER CIRCUIT (AMBIENT TEMP. = 25°C.) TYPE
TYPICAL OPERATION IN CLASS B PUSH-PULL SERVICE FOR COMMON EMITTER,
BASE INPUT CIRCUIT
D.C. Supply Voltage —45 —9:0 volts Signal Source Impedance 2N 109
(base to base) . .. 1500 1500 ohms
Zero-Signal D.C. Base-Emitter Volts —0-15 —0-15volts Load Impedance ..
Peak Collector Current (per tran- (collector to collector) 400 800 ohms
sistor) —35 —40 mA. Signal Frequency . .. 1000 1000 c/s.
Zero-Signal D.C. Collector Current Circuit Efficiency .. o 60 69 9%,
(per transistor) .. —2 —2 mA. Power Gain4 5 o 30 33 db
Max.-Signal D.C. Collector Current Total Harmonic Distortion 7 7% 2N217
(per transistor) : o —11-5 —13 mA. Max.-Signal Power Output 75 160 mW.
Signal.
TYPICAL OPERATION IN CLASS B PUSH-PULL SERVICE FOR COMMON EMITTER,
BASE INPUT CIRCUIT
D.C. Supply Voltage — 12 volts Load Impedance (per collector) 150 ohms
Zero-Signal D.C. Base Emitter Volts —0:-11 volts g:lgnaltFEef;]uency loggcyc/s
ircui iciency .
Zetro Slgzal)DC Collector Current (per S Power Gaind kD) 3b 2N270
kel sy Total Harmonic Distortion
Max.-Signal D.C. Collector Current (per at 500 mW. 109, max.
transistor) . —35 mA. at 10 mW. 59, max.
Signal Source lmpedance 1000 ohms Max.-Signal Power Output 500 mW.
2N407
2N408
TYPICAL OPERATION FOR COMMON-EMITTER, BASE INPUT CIRCUIT AT Tm=>55°C. TYPE
Class A Class B Class A Class B
(P—p) :
D.C. Supply Voltage .. —14-4 —14-4volts@ Signal Frequency .. .. 400 400 c/s
Zero-Signal D.C. Base to Emitter Circuit Efficiency .. s 47 67%® 2N3o0l
Voltage 2 —0-24 —0-13 volts  Power Gain4 S e 325 30db @
Peak Collector Current .. . —08 —2:0 amp. Total Harmonic Dist. :
Zero-Signal D.C. Collector Current —0-4 —0-05 amp. at 2-7 watts .. |0 —9% max.
Max.-Signal D.C. Collector Current — —0-64 amp. at 12 watts .. — 109, max.@ | 2N30I1A
D.C. Collector-Emitter Voltage .. —13:6 — volts Max.-Signal Power Output 27 12 W.@
Signal Source Impedance .. o 50 15 ohms Emitter Resistor .. Sal] — ohm
Load Impedance .. 5 % 34 6 ohms (unbypassed)

4 Measured at primary of output transformer.

@® Value is for two transistors.
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MEDIUM FREQUENCY—CONVERTERS,

MAXIMUM RATINGS (Absolute)
Max.
Class lco Alpha
TYPE of Base D.C. D.C. Collector Ambient for stated Cut-off
Service Collector Collector Dissipa- Tempera- VecB Freq.
to Base Current tion ture
Volts mA. mW. Hoj; nhA fub—Mc/s
(
2N139 Class A —6 at
455-Kc/s —16 —15 35 at 71 Vep=—12v. 6.7
2N2i18 Amplifier 55°C.
2N 140 540—1640 - —6 at
Kc/s —16 —15 35 at 71 Vep=—12v. 10
2N219 Converter C 55°C.
2N409 Class A A :
455 Kc/s —20 —14
2N410 Amplifier C
2N4i1 540—1640 A
Kc/s —12
2N412 Converter C
HIGHER FREQUENCY—CONVERTERS,
Mixer-Osc. 35 —16 at
2N247 | R-F and |-F D —35 —10 at 71°C. 71 Vep=—12v. 30
Amplifier
A Mixer-Osc. 35 — 16 at
2N267 | R-F and I-F C —35 —10 at 71°C. 71 Vep=—12v. 30
Amplifier
Mixer-Osc. 35 —16 at
2N274 | R—F and I-F G —35 —10 at 71°C. 71 Vep=—12v. 30
Amplifier
80 at
R-F 25°C. 71 20 at
2N370 | Amplifier D —20 —10 2
Vcp=—12v.
10 at
71°C.
80 at
R-F : 25°C. 20 at
2N37I1 Oscillator D —20 —10 71 Ve o "IZ
10 at CB o X
71°C.
80 at
25°G:
IN3T2 Mixer D 20 —10 71 e
10 at CBEa sl
71°C.
R-F Amp. 120 at
V.H.F. Osc. 25°C. Se it :
2N384 I-F Amp. G —30 —10 71 Vb Esdny 100
Video Amp. 35 at SBaa
' s

A Same as 2N247 except for dimensions,
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OSCILLATORS and AMPLIFIERS

TYPICAL OPERATION, COMMON EMITTER CIRCUIT (Ambient Temperature = 25°C.)
D.C. D.C. Power Gain Small Signal Hybrid—r» Parameters
Collec- | Collec- . TYPE
tor tor Input— Output Resis- Conductance Capacitance Intrinsi
to {Current| hge Resis- | Resistance | Power| tance umbhos uuF ntrinsic
Emitter tance sg"‘;‘:’t‘:‘) Gain | rpp’ nﬁ';“os
Volts | mA. ohms ohms db |ohms| gb’e | 8ce | gbc | Cve | Cve | #
2N139
—9 —1 48 500 30,000 - 38 75 800 | 86 | 025 | 1100 9-5 38,600
2N2I8
-1 2NI140
—9 —06 75 700 75,000 32 85 480 | 5-4 | 0-23 650 9-5 22,600
2N219
2N409
2N410
2N4II
2N4I12

OSCILLATORS and AMPLIFIERS

1350 at | 70,000 at
I'5Mc/s | 15 Mc/s.| 45 :
-9 —1 60 40 640 0 0 200 17 37,000 2N247

170 at 4500 at 24
10-7 Mc/s | 10:7 Mc/s

1350 at | 70,000 at
1'5Mc/s | -5 Mc/s 45
-9 —1 60 40 640 0 0 200 1-7 37,000 2N267

170 at 4500 at
10-7 Mc/s | [0-7 Mc/s | 24

1350 at | 70,000 at
—9 I'5 Mc/s | 15 Mc/s | 45
60 40 | 640 0 0 200 1-7 37,000 2N274
le=1mA 170 at 4500 at | 24
10-7 Mc/s | 10-7 Mc/s

—12 80 11,000
90 |at 20 Mc/s| at 20 Mc/s . 20,700 2N370
le=1mA
—12
36 — — 2N371
le=ImA
—12 80 250,000
lg=1-5 61-5 [at 20 Mc/s|at 455 Kc/s| 20,700 2N372
mA
—I2 350 at | 15,000 at
10-7 Mc/s [ 10-7 Mc/s | 30
le=1-5 615 50 960 . 90 -3 56,800 2N384
mA 30 at 5000 at 15

50 Mc/s | 50 Mc/s
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BASE

192" £ .007”

.048" + .007"
— COLLECTOR

3 TINNED PINS
» +.002”
017" 7" oy DIA.

—o| te—.048"1.007"

PIN-SPACING TOLERANCES ARE NOT CUMULATIVE

2N104 2N140 2N407
2N109 2N175 2N409
2N139 2N405 2N411

5
’-\ .030" Z 502
3 LEADS '

»+.002
oi”” .000" DIA.
2} == COLLECTOR
RED DOT
EMITTER "—/
2N105
BASE
o
EMITTER —_
_:4/ :‘_SOAZD"S i — COLLECTOR
017" ¥ 357w DIA
ol L— .072"+.008"
aN77 2N218 2N406
o 2N219
206 2N220 auace
2N215 2N267 AL
2N217 2N269 2NM12
BASE—_
EMITTER—

COLLECTOR

4 LEADS

”
o7 %992, pia.

N-INTERLEAD SHIELD,

“ "
048" +.007— METAL CASE

”

04871007

1192"4.007" f—

2N247 2N370 2N371 2N372
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DIAGRAMS

|.531"x.03|”’—--‘

" ”
156 $.003
DIA.
TWO HOLES
FOR 6-32

MOUNTING
FLANGE

!Q
O =

PIN
INSULATION —

1.187"+ 005"
E=EMITTER

B=BASE
MOUNTING FLANGE=COLLECTOR \

2N301 2N301A
)

3 LEADS
" *_002"
o7 " DIA

EMITTER oI7" 001"

2N398 2N404

BASE
INTERLEAD SHIELD,
EMITTER — METAL CASE
4 LEADS __~ ~— COLLECTOR y)
» +.002"
017" 1 ooin DA
| L~.o72'1.ooa"

2N274 2N384

3 LEADS
»+.002"

017" = Qo OIA
048" £.007"=

04874.007%
.192"1.007"

2N270

September, 1957




133

Six Transistor Receiver — Standard A-M Broadcast Band

B=9 V. C13=0.05 ,F, paper, 150 V.
Cl=Trimmer capacitor, 2-20 C14=0.05 ,F, paper, 150 V.
uuF. C15=33 ,,F, mica.
C2=Variable capacitor, 12-230 C16=0.05 ,F, paper, 150 V.
uufF- C17=220 ,,F, mica.
C3=0.01 ,F, paper, 150 V. C18=0.05 ,F, paper, 150 V.
C4=0.04 ,F, paper, 150 V. C19=2 ,F, electrolytic, 12 V.
C5=220 ,,F, mica. C20=50 ,F, electrolytic, 12 V.

Cé=Variable capacitor, 10-105 C21=100 ,F, electrolytic, 12 V.

uukF- C22=50 ,F, electrolytic, 12 V.
C7 =Trimmer  capacitor, 0-20 C23=0.01 ,F, paper, 150 V.
uuF- C24=0.03 ,F, paper, 150 V.
C8=10 4F, electrolytic, 3 V. R1=33,000 ohms, 0.5 W.
C9=75 ,uF, mica. R2=820 ohms, 0.5 W.
C10=0.05 ,F, paper, 150 V. R3=100 ohms, 0.5 W.
C11=0.05 ,F, paper, 150 V. R4=100,000 ohms, 0.5 W.
C12=220 ,,F, mica. R5=8,200 ohms, 0.5 W.
Tl = Antenna transformer wound on the largest feasible ferrite
core to provide the following characteristics:
Primary Inductance (With secondary open) ... ... 353 yH
Primary Q at 1 Mc/s, mounted on chassis with
SECONUALY. AOPEN | i o e Mg e S 200
Equivalent output resistance across secondary ter-
minals, at 1 Mc/s with primary tuned ... .. 600 ohms

The primary should be wound on one end of the ferrite rod with
spacing between turns equal to the thickness of the wire.

The secondary should be wound on the opposite end of the ferrite
rod with no spacing between turns (close wound). The end of
the primary winding nearest the secondary is the ground end.
Use # 7/41 Litz wire. A ferrite rod about 8 long and 3’ in
diameter will provide excellent results.

T2 = Oscillator transformer. Wind as follows:

Using a threaded resinite coil form about 1’ long with internal
threads to match a }’’-diameter ferrite core about 3’ in length,
wind 4 turns near the centre of the coil form. This winding is
located between the terminals marked Al and A2 on the circuit
diagram. The winding between terminals B1 and B2 consists of a
10-turn winding and is wound on top of the 4-turn winding. The
winding between terminals C1 and C2 is wound on top of the
other two windings and is a multilayer 115-turn  winding.
This winding should extend over a length of about 3. All
the windings are universally wound with #5/44 Litz wire. A
resinite collar with 6-terminals may be fitted over one end of
the coil form to provide secure anchorage for the ends of the
windings and convenient terminals for making connections to the
windings. When the transformer is completed, connect a 120-,,F
capacitor across the 115-turn winding and tune the ferrite core
to obtain resonance at 1.455 Mc/s with the other two windings
open circuited. The Q of this winding under the same conditions
should be 100 or greater.

R6 =560 ohms, 05 W. R21 =Thermistor, 300 ochms at
R7 =560 ohms, 0.5 W. 25°C, 108 ohms at 50°C.
R8 =560 ohms, 0.5 W. R22=270 ohms, 0.5 W.
R9=1,800 ohms, 0.5 W. T1=Antenna transformer.
R10=47,000 ohms, 0.5 W. T2=0Oscillatoi transformer.
RH:560 ohms, 0.5 W. 13, T4, T5 = Intermediate-
R12=2,000 ohms, 0.5 W. frequency transformers.

R13=Potentiometer, 2,500 ohms,

0.5 Wi volumecontiol T6=Driver transformer with pri-

mary to secondary impedance

R14=239,000 ohms, 0.5 W. (base-to-base, centre tapped)
R15=51,000 ohms, 0.5 W. of 20,000 ohms to 2,000 ohms.
R16=220 ohms, 0.5 W. T7 =Class B output transformer
R17=5,100 ohms, 0.5 W. with' primary to secondary
R18=100 ohms, 0.5 W. impedance (collector-to-collec-
R19=10,000 ohms, 0.5 W, tor, centre tapped) of 750 to
R20=220,000 ohms, 0.5 W. 3.2 ohms.

T3, T4, T5 = Intermediate-frequency transformers.

Using materials like those described for the Oscillator Transformer
T2 wind T3, T4, and T5 to meet the following requirements:

T3 T4 5
Tuned resistance at primary
fapi s S e 118,000 15,300 17,200 ohms
Primary (Terminals 1 and 2):
Reflected resistance with
secondary terminated ... 206,000 29,000 10,900 ohms
Secondary (Terminals 4 and 5):
Reflected resistance with
primaiy terminated ... .. 1,000 500 1,000 ohms
Turns Ratios:
Terminals 3 and 5 to
terminals 5 and 4 .. 117 2.48 3.16
Terminals 5 and 4 to
terminals 2 and 1 ... 14.35 7.62 3.3
Terminals 3 and 4 to
terminals 2 and 1 ... 16.8 18.9 10.43
Core Material: Ferrite Ferrite Ferrite
Unloaded Q (mounted in
chassis) .. ... ! 110 61 110
Loaded Q (mounfed in
chassis) ... ... 35 35 35

N

AN
@
S L)
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Gramophone Amplifier — Class B, Output 200 mW.

B=9 V.

C1=0.01 ,F, paper, 150 V.
C2=1 yF, electrolytic, 12 V.
C3=50 ,F, electrolytic, 12 V.
C4=0.003 ,F, paper, 150 V.
C5=0.002 ,F, paper, 150 V.
C6=0.04 ,F, paper, 150 V.
P—Phonograph cartridge, cera-

mic.
R1=1 megohm, 0.5 W.
R2=0.22 megohm, 0.5 W.
R3=4,700 ohms, 0.5 W.

R4=1,500 ohms, 0.5 W.

R5 — Potentiometer, 5,000 ohms,
0.5 W, volume-control.

R6 — Potentiometer, 0.1 megohm,
0.5 W, bass-boost.

R7=0.22 megohm, 0.5 W.

R8 =680 ohms, 0.5 W.

R9=27 ohms, 0.5 W.

R10=33 ohms, 0.5 W.

SP —Speaker.

T1 = Interstage audio transformer
with centre-tapped secondary

to provide a 3,000-ohm load
at the primary terminals with
a 5,000-ohm load between the
outer secondary terminals. D.C.
primary current = 1.5 mA
D.C. primary resistance = 300
ohms.

T2 = Output transformer with
centre-tapped primary to pro-
vide a 550-ohm load between
the outer primary terminals
with the desired speaker con-

nected to the secondary ter-
minals. D.C. current un-
balance between halves of
primary = 1 mA. D.C. pri-
mary resistance = 15 ohms
per section.

Battery Current:

No-signal current = 6 mA.
Average current = 26 mA.
Peak current = 42 mA.

Two Stage, 10.7 Mc/s. I-F Amplifier

Ce

e
C3
T, |

Cn
3 TYPE 2N247 TYPE 2N247 ')}‘
',// 4
> <
i 4 Cs
c TO
L e DETECTOR
MIXER
-Rz% R3 Tca
B=9 V. C9=0.05 ,F, paper, 150 V. R6=5,600 ohms, 0.5 W. 72 = I.F. air-core transformer,
C1=30 ,uF, mica, 500 V. C10=Variable capacitor, 2-30 R7=1,000 ohms, 0.5 W. inductance to tune with 30
C2=1,000 yuF, tpica, 500 V. wiuF- Tl =Tap transformer, primary uwF, unloaded Q = 150,
C328.5 wuf, mica, 500 V. g};fgoos ME' paper, 5]0500 \\// impedance (terminal 1 to ter- loaded @ = 27.3, Turns Ratio
C4”‘°'05. uF, paper. TR guts mica, : minal 3) = 4,250 ohms, tap =u5:1
C5—Variable capacitor, 2-30 R1=39,000 chms, 0.5 W. g 3
F. R2—5,600 ohms, 0.5 W. impedance (terminal 1 to ter- )
60,05 ,F, paper, 150 V. R3=1,000 ohms, 0.5 W. il 9 eiro it s 13 = L Faitets A ey,
R4—=680 ohms, 0.5 W. loaded Q = 150, loaded Q = unloaded Q@ = 150, loaded

C7=0.05 ,F, paper, 150 V.

C8=0.05 ,F, paper, 150 V. Q = 27.3, Turns Ratio = 5:1.

R5=239,000 ohms, 0.5 W. 27.3, Turns Ratio = 5:1.

September, 1957
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Sensitive Relay

§—°

TYPE 2 °

2NI09 L

SENSITIVE
10000-0HM
T RELAY
1
|
1
1
| 1
\
SIGNAL .
SOURCE o
WITH Iy
HIGH !
INTERNAL I
RESISTANCE J
2 !
!
|
1
)
1
B=225 v, R4=Input - impedance - control

R1=1,000 ohms, 0.5 W.

R2=Bias-control potentiometer,
0.1 megohm, 0.5 W.

R3=10 ohms, 0.5 W.

potentiometer, 1,000 ohms,

0.5 w.

R5:==Sensitivity-control potentio-
meter, 0.1 megohm, 0.5 W.

R6=—=1,000 ohms, 0.5 W.

NOTES: (1) If a signal source with internal resistance is used, omit
R1 and connect a jumper between terminals 3 and 4 as
shown. Adjust R4 for best performance.

(2) If a signal source with a low internal resistanca is used,
connect the source between terminals 3 and 4, omitting the
jumper. Connect Rl as shown. Adjust R4 to provide a direct
connection from R3 to terminal 3.

(3) Relays having a D.C. coil resistance of less than 10,000
ohms may be used, provided the battery voltage is pro-
portionately reduced. In such event, circuit sensitivity will
be reduced.

Portable Low-Drain High-Voltage Power Supply

300V

B=12 V.

C1=0.01 ,F, paper, 150 V.

C2=0.1 ,F, paper, 600 V,

R1=22,000 ohms, 0.5 W,

T1=Transformer with' 15-turn
primary, 5-tuin tickler and 530-
turn secondary.

Radiotronics

CZ;I_:

LOAD = 1.8 MEG
OR GREATER

3 TYPE
GEX54f 3

135

Code Practice Oscillator

TYPE

2N109

L5 TO45V

DEPENDING ON

YOLUME LEVEL
OESIRED

B—(See note).

Cl1, C2=0.1 ,F, paper, 150 V.

H—=Headphones, 2,000-ohm,
magnetic.

R1=2,200 ohms, 0.5 W.

R2=27,000 ohms, 0.5 W.

R3=3,000 ohms, 0.5 W.

R4=Volume control potentio-
meter, 50,000 ohms, 0.5 W.

NOTE: One to three series-
connected dry cells may
be used, depending upon
the volume level desired.

Grid-Dip Meter for measuring resonant frequencies
for 2-50 Mc/s. approx.

i
LAY

Cy
, Cs
K i
L TYPE g
2N247 7 Ca L
R
AAAA— TYPF XK
Rg GEX45 /1
L
Rz = ERS
C2
C3
0 (|l|||l}'—os\o—4
= B =
B=9 V.

C1=10 ,4F, mica, 500 V.
C2=0.05 ,F, paper, 150 V.
C3=0.05 ,F, paper, 150 V.
C4=Variable capacitor, 10-100

k-

C5=5 ,uF, mica, 500 V.

L1 =Air-core plug-in coil to
resonate with C4.

M==D.C. Microammeter, range:
0 to 50 ,A.

R1=220 ohms, 0.5 W.

R2 = Potentiometer, 3,000 ohms,
0.5 WwW.

R3=3,900 ohms, 0.5 W,

R4=239,000 ohms, 0.5 W.

R5==Potentiometer, 0.25 meg-
ohms, 0.5 watt.

NOTE: Rt and Rz may be replaced with' a single 1,000-ohm resistor,
but there will be a small decrease in output at the lower

and higher frequencies.
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