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RCA Radiotron
UX-281

HALF-WAVE RECTIFIER

The 81 is a half-wave rectifier tube for use in d-c socket-
power devices operating from the alternating current supply
line. Full-wave rectification may be accomplished by
two '817s.

CHARACTERISTICS
PriLaMeENT VOLTAGE (A. C.) ..oovvvtiininnan... 7.5 Volts
FILAMENT CURRENT .....0viviiiinnnnnnnnnn... 1.25 Amperes
A-C PLATE VOLTAGE (RMS) ..o, 700 max.  Volts
D-C OUTPUT CURRENT +.vevnveinnnnnnnnnnnnn.. 83 max.  Milliamperes
MaxiMuM OVERALL LENGTH ..ol innnennnn.. 6V4"
MAXIMUM DIAMETER .« v it iieiniinee e eme e iieie e 2%¢”
BuLB (See page 42, Fig. 12) ... .coiiiiiniiiinnnnn.. $-19
BASE i e e Medium 4-Pin

INSTALLATION

The base pins of the '81 fit the standard four-contact socket which should be
mounted to hold the tube in a vertical position. For socket connections, see
page 39, Fig. 3. Provision should be made for free circulation of air around the
bulb since it becomes quite hot during operation. )

The coated filament of the 81 is designed to operate from the a-c line through a
step-down transformer. The voltage applied to the filament terminals should be
the rated value of 7.5 volts under operating conditions and average line voltage.

The approximate d-.c output voltage of the 81 in half-wave and full-wave con-
nection for various values of a-c input voltages may be obtained from the curves.
For the d-c voltage available at the radio set, it is necessary to subtract the voltage
drop across the filter from the value read from the curves on preceding page.

The filter may be of either the condenser-input or choke-input type. If an input
condenser is used, consideration must be given to the instantaneous peak value of
the a-c input voltage. The peak value is about 1.4 times the RMS value as
measured by most a-c voltmeters. For this reason, filter condensers, especially the
input condenser, should have a rating high enough to withstand the instantaneous
peak value, if breakdown is to be avoided. When the input-choke method is used,
the available d-c output voltage will be somewhat lower than with the input-con-
denser method for a given a-c plate voltage. However, improved regulation,
together with lower peak current, will be obtained.

APPLICATION

As a half-wave rectifier, the 81 may be operated under conditions not to exceed
those given under CHARACTERISTICS.

In full-wave circuits, two '81’s are required to rectify each half of the a-c voltage.
Operating voltages per tube are the same as for the half-wave circuit, but twice
the d-c output current may be obtained.

For special applications, it is possible to obtain a d-c output voltage approximately
double that to be expected from conventional rectifier circuits, without exceeding
the recommendéd maximum a-c input voltage per tube. This is accomplished by
means of a voltage doubling system designed for each particular application.
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RCA Radiotron
RCA82

FULL-WAVE MERCURY-VAPOR
RECTIFIER ’

The 82 is a full-wave mercury;vapqr;_rectiﬁet tube of the hot-
cathode type for use in suitable rectifying.-devices designed to
supply d-c power of uniform voltage to réceéivers in which the
direct current requirements are subject to considerable variation.
The excellent voltage regulation characteristic of the 82 is due
to its low and practically constant voltage drop (only about 15 volts) for any
current drain up to the full emission of the filament (see page 4). The 82 is not
interchangeable with any other rectifier type.

CHARACTERISTICS

FILAMENT VOLTAGE (A. C.) ....oiiiiinn. 2.5 Volts
FILAMENT CURRENT 4 .uvvrvnnrnnanecosnronnans 3.0 Amperes
MaxiMuM A-C VoLTace PER PraTe (RMS) ....... 500 Volts
MAXIMUM PEAK INVERSE VOLTAGE.....vcvvvvnen. 1400 Volts
MaxivuMm D-C Outputr CurreNT, Continuous.. .. 125 Milliamperes
MaxiMuM PEAR PLATE CURRENT .........covnnn 400 Milliamperes
TUBE VOLTAGE DROP, Approximate..........ou.un 15 Volts
MaxiMUM OVEBRALL LENGTH ....oveineeniiiininnnnnnnn 41146"
MAXIMUM DIAMETER ... cviieionerinerarnonneandanann 1134¢”

BuLB (See page 42, Fig. 8) ...vviivireniinienniinaenn, S-14

BASE i i i i e e e it e Medium 4-Pin

MERCURY-VAPOR RECTIFIER CONSIDERATIONS

The 82 has very low internal resistance, so that the current it delivers depends on
the resistance of the load and the regulation of the power transformer. Sufficient
protective resistance or reactance must always be used with this tube to limit its
current to the recommended maximum value. If this value is exceeded, the tube
voltage drop will increase rapidly and may permanently damage the filaments.

It is characteristic of mercury-vapor rectifiers that no appreciable plate current
will flow until the plate voltage reaches a certain critical positive value, At this
point the plate current rises steeply to a high value in a small fraction of a second.
This surge of current re-occurring each time either plate becomes positive may
excite circuits in the vicinity of the tube to damped oscillation and thus cause noisy
radio receiver operation. It is usually necessary, therefore, to provide small
radio-frequency chokes in series with each plate lead so that the slope of the cur-
rent wave front to the filter is reduced sufficiently to eliminate impact excitation.

INSTALLATION

The base of the 82 is of the medium 4-pin type. Its pins fit the standard four-
contact socket which should be installed to operate the tube in a vertical position
with the base down. Only a socket making very good filament contact and capable
of carrying 3 amperes continuously should be used. Poor contact at the filament
pins will cause overheating at the pins and socket, lowered filament voltage, and
also high internal tube drop with consequent injury to the tube. For socket connec-
tions, see page 39, Fig. 2. ' S
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THE RCA RADIOTRON MANUAL

The bulb becomes hot during continuous operation. Provision should be made,
especially if shielding is employed, for adequate natural ventilation to prevent
overheating,

The filament is of the coated type and is intended for a-c operation from one
of the secondary windings of a power transformer. This winding, provided with
a center-tap or center-tap-resistor, should supply at the filament terminals the rated
operating voltage of 2.5 volts when average rated voltage is applied to the primary.
The high current taken by the filament and the possibility of damage caused by
applying plate voltage to the tube with its filament insufficiently heated make it
imperative that all connections in the filament circuit be of low resistance and of
adequate current-carrying capacity.

The plate supply is obtained from a center-tapped high voltage winding designed
s0 that the maximum a-c input voltage per plate will not exceed 500 volts RMS
under varying conditions of supply line voltage. The resistance of the transformer
windings should, of course, be low if full advantage of the excellent regulation
capabilities of this mercury-vapor rectifier is to be obtained. Since the drop
through the tube is practically constant, any reduction in rectified voltage when
the load is increased is due to the drop in the transformer and/or the filter wind-
ings. The return lead from the plates, i.e., the positive bus of the filter and load
circuit, should be connected to the center-tap of the filament winding.

Shielding of this tube, particularly in sensitive receivers, may be necessary to
eliminate objectionable noise. Radio-frequency choke coils, connected in series
with each plate lead and placed ‘within the shielding if used, are usually necessary
in receivers having high sensitivity. The inductance of the chokes should be one
millihenry or more.

A fuse having a rating approximately 50% in excess of normal load requirements
should be inserted in the primary of the power transformer to prevent damage
in case of excessive current which may flow under abnormal conditions,

It is recommended that the entire equipment be disconnected from the a-c power
supply whenever the 82 is removed from or installed in its socket.

APPLICATION

The 82 is recommended for supplying d-c power to receivers, particularly those
employing Class B audio amplification (see page 13). The direct current re-
quirements of such receivers cause considerable variation in the load impressed
on the rectifier tube. The 82 is especially suited to take care of this load demand
with excellent regulation.

Filter circuits of either the condenser-input or the choke-input type may be
employed provided that the maximum voltages and currents tabulated wunder
CHARACTERISTICS are not exceeded. If the condenser-input type of filter is used,
consideration must be given to the instantaneous peak value of the a-c input
voltage which is about 1.4 times the RMS value measured from plate to flament
with an a-c voltmeter. It is important, therefore, that the filter condensers (espe-
cially the input one) have a sufficiently high break-down rating to withstand this
instantaneous peak value. It should be noted that with condenser input to the
filter, the peak plate current of the tube is considerably higher than the load cur-
rent. With a large condenser in the filter circuit next to the rectifier tube, the
peak current is often as much as four times the load current. When, however,
choke input to the filter is used, the peak plate current is considerably reduced.
This type of circuit, therefore, is to be preferred from the standpoint of obtaining
the maximum continuous d-c output current from the 82 under the most favorable
conditions.

Under operating conditions, the 82 has a bluish-white glow filling the space
within the plates and extending to some degree into the surrounding space outside
the plates. This glow, caused by the mercufy vapor, is an inherent operating
characteristic of the 82.
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RCA Radiotron
UV 199 anp UX-199

DETECTORS, AMPLIFIERS

The *99 types are three-electrode, general purpose
tubes designed for dry-cell operation. The low power
_consumption of these tubes makes them applicable to
portable receivers and services where power economy
is important. The two types have different bases.

CHARACTERISTICS

FiLaMENT VoLTacE (D. C)..ovvvnienntn 3.0-3.3 Volts
FILAMENT CURRENT . ..ovvvincnnnnncnns- 0.060-0.063 Ampere
PLATE VOLTAGE t'vvieninanacnancnnnnnscansnns 90 max Volts
GRID VOLTAGE  + i iiitinenncnnconenonnanenanns —4.5 Vol;s
PLATE CURRENT ..vritinninnnrnsnssonocnenns 2.5 Milliamperes
PLATE RESISTANCE & tvvvvesrnvnnensoonnnncnnnns 15500 Ohms
AMPLIFICATION FACTOR .........ccvnnniannn, 6.6 )
MUTUAL CONDUGTANCE . iuuvuenaenrnnnnonennns 425 Micromhos
GRID-PLATE CAPACITANCE ......... 3.3 uuf.
GrID-FILAMENT CAPACITANCE ...... 2.5 ppf.
PLATE-FILAMENT CAPACITANCE ..... 2.5 uuf.

Type 99 X-Type '99
MaxiMuM OVEBRALL LENGTH ...... 315" 418"
MaAxiMUM DIAMETER ............. 146" 1344”
BuLs (See Figs. on page 42) ...... T-8 (Fig. 3) T-8 (Fig. 1)
BASE tiit it e e Small 4-Nub Small 4-Pin

INSTALLATION

The base pins of the X-Type '99 fit the standard four-contact socket while the
*99 fits only the small shell socket with bayonet slot. The socket should be installed
so that the tubes will operate in a vertical position. Cushioning of the socket in
the detector stage may be desirable if microphonic disturbances are encountered.
For socket connections of X-Type 99 and of '99, see page 39, Fig. 1 and Fig. 10,
respectively. )

The filaments in these tubes are designed for operation with three No. 6 dry-
cells connected in series. In multi-tube receivers the use of six or nine No. 6
dry-cells connected in series-parallel to give 4.5 volts will decrease the current drain
per cell and give a more stable source of filament power. If storage-battery opera-
tion is preferred, a four-volt storage battery may be used. In any case, a filament
rheostat should be provided so that the filament voltage can be adjusted to the
recommended operating value.

APPLICATION

As detectors, '99’s may be operated either with grid leak and condenser or with
grid bias. The recommended plate voltage for the former method is 45 volts. A
grid leak of from 1 to 5 megohms used with a grid condenser of 0.00025 uf. is
satisfactory. The grid circuit return should be connected to the positive filament
terminal. For grid bias detection the maximum plate voltage of 90 volts may be
used with the corresponding negative grid bias of 10.5 volts. The grid bias should
be adjusted so that the plate current is 0.2 milliampere with no a-c input signal.

As amplifiers, '99°s are applicable to the audio- or the radio-frequency stages
of a receiver. Recommended plate and grid voltages are shown under
CHARACTERISTICS.

— 83—




Compliments of www.nucow.cd

RCA RADIOTRONS
For
AMATEUR AND EXPERIMENTAL RADIO USES

Radiotron UX-84! is a 3-clectrode high mu, voltage
amplifier tube, designed primarily for use in resistance-coupled cir-
cuits, It is also useful in amateur transmitters as a crystal-controlled
oscillator, and as a radio-frequency doubler and amplifier. Filament
volts 7.5. Power output (Class C) 10 watts.

Radiotron RCA-852 is a 3-electrode 100 watt transmit-
ting tube desigred for use as an oscillator and r-f power amplifier,

particularly at frequencies above 3000 kc. Filament volts 10. Nor-
mal plate volts 2000.

Radiotron RCA-864 is a 3-clectrode tubs of the general
purpose receiving type especially desirable in services where free-
dom from microphonic disturbance is required. Filament volts 1.1
D.C. Maximum plate volts 135,

Radiotron RCA-865 isa12.5watt screen-grid, low-power
transmitting tube for use as a radio-frequency amplifier especially
for frequencies above 3000 ke. It is also very useful as a crystal-
controlled oscillator. Filament volts 7.5. Maximum plate volts 500.

Radiotron RCA-866 i: a high-voltage half-wave rectifier
tube of the hot-cathode mercury-vapor type. lis large d-c current
capacity and its low tube voltage drop make it ideal as a rectifier
for the medium-power amateur transmitter. Filament volis 2.5.

Maximum peak inverse volts 7500. Maximum peek plate current
600 ma.

Radiotron RCA-868 is a sensitive phototube of the
gaseous type. It is particularly well adapted for use with sound
moving pictures in the home and for experiments with light because
of its excellent response to incandescent lamp sources of light.

Radiotron RCA-210 is well adapted to transmitting cir-
cuits as an oscillator, a-f power amplifier and as a r-f amplifier and
frequency doubler. Filament volis 7.5. Power output {Class C)
10 watts.

Radiotron UX-250 is recommended for use as a modu-
lator and amplifier in low power radio telephone transmitters. Fila-
ment volts 7.5. Maximum plate volts 450.

For additional information on these types, write to the Commercial Engineering
Section, RCA Radiotron Co., inc., Harrison, N. J.
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