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%mm g . . . The operation of a radio

transmitter other than by the Federal Government
without authorization from the Federa! Communica-
tions Commission is in violation of the Communi-
cations Act of 1934, as amended, the penal provisions
of which provide a fine not to exceced $10,000 or

impnsonment for two years, or both.

For licensing information wiite to the Secretary,
Federal Communications Commission, Washineton
25, D. C., indicating type of equipment and proposed

usc.

The fact that this transmitter is operable on certain
frequencies does not constitute authonzation for use
ol those frequencies. It 15 the personal responsibility of
cvery operator to keep himself informed on current
regulations governmg [requency allocations, and the
tvpes of communication services permitted therein,

granted for use mnder his class of heense.




RADIO TRANSMITTER
ST-202-A |
SPECIFICATIONS

Typeolt bLrmssion. . ... .. ... ... e, Radwtelegraphy
Ampliher Plate Power npot_. ... ... ... ... ... .. e 100125 Watts
Frequency Range. . . ... ... .. ... .. ... .. Six Bands between 3.5 and 30 Megacycles
Internal Frequency Control . . ... . e 5 Duartz Crystals
Output Cirewit. . ... .. ... .. o . Link Coil with Adjustable Coupling
Sourccol Power. .. ... ... .. ... ... .. .. 117 Yolts, Single Phase, 60 Cycles
Total Power Consumption. .. ... ... . 335 Walts
Osciliator Tube (VTY). . . Meial 6VE
Intermediate Tube (VT2 .. . .. Metal 610 o
Power Amplificr Tube (VT3).. ... .. ... .. .. . ... Triode [Per Choice. See text)
Low Voltage Rectilier {VT4) . . ... ... .. e e e BV RGT
High Voltage Rectifier (VT3). .. .. . . .. SR4-GY
Cabinet Dimensions . ... ... ... ... ... ... ... 14047 W. x 9" H. x 1334;" D.
Shipping Weight . . . 55 L.




CIRCUIT WIRING

In general, wiring of the ST-202-A may be broadly classified into three phases: that
accomplished by the prefabricated cables, that done by the varous flexible leads not
contained in the cables, and that asscciated with the RF circuit components and bus
bars.

An extra schematic diagram is supplied for use in the wiring process. Note that the
heavier lincs on the diagram denote the leads contained in the cables. Therefore, the
diagram automatically records the extent of wiring accomplished by installatien of
the cables. It is advantageous to expand this tally of the wiring by drawing, with a
pen or colored pencil, over the thinner diagramalic lines as the respective connections

which they represent are progressively added to the chassis. This procedare eliminates
any possibility of confusion.

[i may be mentioned here that good electrical and mechanical junctions not only
provide dependable, electrical contactis but also result in neat, orderly appearance.
Wires should be well wrapped and snugly shaped around contacts by means of long-
nose pliers. Rosin core solder should be adequately, but not excessively, applied along
with sufficient heat from the soldering iron to result in a smooth flow into the joint,
Wiping off superfluous rosin with a small piece of rag immechately after the melted
solder has “sel’” around a joint produces a clean looking connection.

Tabulated below are prepared leads which should be installed first. Connections
marked with an asterisk are not yet to be soldered, as other leads are to be added at
these specified points. Those not marked should be soldered as they are placed mnto

position.

INSTALLATION OF PREPARED LEADS

LEAD CONNECTION

LENGTH
COLDR [inches) FROM T

Red 0 [.ug #4 on T1 Conlacl #6 of V14 socket
Rexl 514 Iug #8% on T1 Conlacl # ol V14 socket
[Rexd 419 Lug #2 on T2 Contact #6 of VTS sockel
Red i Lug #10on T2 Contact #4 of VTS socket
Blue’ ) Lug #8 on T37 Contact #4 of VT3 sockeil®

fwist
Eﬂuejl 5 Lug #2, 4, or & on T3¥ Contact #1 of Y T3 socket*
Red 5 Front lug of rear capacitor, C17* Rear Ing of R12*
¥ ellow 8 Luyr #3 on T3* Rear lug of [ront capacitor C18*
Brown- Y ellow 314 Lug B of K10 mountinz strip® Lug A of R11 mounting strip®
Slate 7 Lug A of mounting strip near Yy ['2* Cantact #0 ot VT socket™
reen | & Contact #2 of ¥T? socket™ Contact #7 of VT socket™

-1 wist .
Lrreen ; (¥ Contact #7 of VT2 socket™ Conlact £2 of V' T1 socket®
(rreen tOLs; Contact #2 of V11 socket, via grommet Shell lug of pilol hight socket
et 11k Contacl £7 of VT socket, via gromimel  Cender lug of puied Bght sorker:
Black 1 1. Loy of 120 Lug §7 on T3*

- ——

+A1 1his time, compect the eod Teds of Tesistor RO across the lugs oo TS Ao wlhich the blue tilament Teads ice to e afhxeal
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In this section of the manual, reference is made to four, two-lug mounting strips.
[hifferentiation of the two lugs on each strip 1s made by viewing the strip on the chassis
with the mounting [oot facing you and calling the lug 1o the lefe, & and the lug to the
right, B. '

The next operation involves the small, laced cable having four wires. Lay this cable
agamst the chassis parallel to the mounting strnips for R10 and Ri11 along the side
adjacent to T3. The longer, free lead ends should fan out toward the sockets for VT4
and VT3, At the T3 end of the cable, connect the short, yellow lead o lag #1, the long,
vellow lead to lug #3, the short, blue-yellow lead to lug #5, and the long, blue-vellow
bead to lug #7. Leave the [ast mentioned terrminal unsoldered since two more leads are
vet to be joined at this point. At the other end of this cable, connect the short, yellow
lead to socket contact #2 of VTS and the long, vellow lead to contact #8 of the same
socket. Connect the short, blue-yellow lead to sockel contact #2 of VT4 and the long,
blue-vellow lead to contact #8 of the same socket.

The large, cabled harness may now be htted to the chassis. Begin by feeding the
loose ends of the group made up of the black-brown, black-yellow, black-green and
hlack-red leads through the grommet hole in the right front corner on the chassis, Feed
the black, red-vellow, brown,and brown-yellow leads at the same corner of the cable
through the adjacent grommet hole. The main body of the cable should be fitted snughy
along the seams formed where the chassis joins the cabinet side and back. A long
appendage comes out of the cable at the back of the cabinel near TS1 and should be
posilioned against the chassis between CH2 and T1 and continued around the forward
edge of T3.

Lead ends of the cable may be treated 1n groups as they emerge from the cabie.
Each of the next several paragraphs is titled with the name of the component to which
associated groups or cable leads connect,

TRANSFORMER T2—Black-red lead to lug #3. Black-white lead to lug # 7 along with
one of the 117 volt linc cord leads. {The line cord s first fed through the grommet at
the rcar of the cabinet. A knot 1s tied on it leaving about hve inches of cable inside
the cabinet with the leads separated down to the knot.) Red-yvellow lead to lug #6.

FUSE HOLDER—Black-brown lead to side lug. Remaining lead of line cord to end lug.

SOCKET FOR VT4—0ne slate lead to contact #3. Other slate lead 1o contact £7.
{Add resistor K14 across contacts #3 and 7.)

TERMINAL BOARD TS2- Two black leads to lug #1. Slate lead to lug #2. Black-
yellow lead o lug #3. Black-green lead to lug #4. Two black-white leads to lug #5.

TRANSFORMER T1—Two black-greea leads o lug #3. Two black-whire leads 1o
lug #7. (Not included in the cable are a lead trom CH1, choke above chassis, and a
negative lead from C16 which both connect to lug £6.)
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TERMINAL BOARD TS1—One red lead to pue lug on TS1. (ther red lead o other
lug on T'Hl.

FILTER CAPACITOR C17—Two red-vellow leads to rear terminal. (One lead from
CH?2, choke below chassis, connects to other terminal of {U17, where a rcd lead has
already been attached. Solder.)

FILTER CAPACITOR Cl18—Two red-yellow leads 1o front terminal. {Other lead
from CH2Z. choke below chassis, connects to rear terminal of C18, where a vellow lead

has already been attached. Solder. )

BLEEDER RESISTOR R12—Red lead to rear lug, Two red-yvellow leads to front lug.
{This junction is not to be soldered as yet since R13 and €19 are to be attached later. }

R1l1 MOUNTING STRIP—Brown-vellow lead to lug A. Two black leads to lug B.
{Add 1wo positive leads [rom Cl6a and C16b to lug B and mount resistor R11 across

lugs A and B.

R10 MOUNTING STRIP—Brown-vellow lead to lug B. Red-blue lead to lug A,
(Add remaining lead from CH1, choke above chassis, and remaining negative lead from
C16 to lug A. Mount resistor R10 across lugs A and B.)

TRANSFORMER T3—Two black leads to lug #7. Two black-yellow leads to luyg #9.
Black-white lead to lug #11. One green lead to lug #12. Other green lead to lug #10.

TWO LUG TERMINAL STRIP (Behind VT2)—Slate lead to lug A. Red-blue lead
to lug B. {Thesc connections left unseldered until other leads and parts are added later.)

SOCKET FOR VT2—One green lead to contact #2. Other green lead to contact #7.

BAND SWITCH ASSEMBLY —Black lead to rear plate lug near VT2, (Not to be
soldered untal later.)

TWO LUG TERMINAL STRIP {Behind VT3)- Brown lead to lug A. Brown-ycllow
lead to lug B. (Add resistor R& across lugs A and B and RFC L3 between lug A and
contact #3 of VT3, but do not solder latter contact as yet.)

REC L4 Red lead through small grommet to lower lug of L4,

It will be found easier to connect the cable leads ahove the chassis to the toggle
switches before the switches are actually mounted. The longer leads which reach 1o
the farther switches showld e routed under the shanks of the switches they pass by,
The three SPST togele switches, when wired, should be held with their terminals

facing to the nght.
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Beginning with the AGlament switch, SF1, which is to be mounted at the extreme left
of the switch row, connect the black-brown lead to the upper terminal ane the separate,
314" black-yellow lead to the lower terminal. Next in line is the low voltage, supply
switch, SI.1. Connect the short, black-vellow lead [rom SF1 and the black-vellow,
cable lead together to its upper terminal and the separate, 614" black-green lead to its
lower terminal. At the extreme right is to be mounted the high voltage, supply switch,
SH1. Connect the separate, black-green lead from S1.1 and the black-green, cable lead
together to ils upper terminal and the black-red lead to its lower terminal.

Before wiririg to meter switch SM1, which is the DPDT unit, the separate 7% black
and red leads should be prepared by affixing a meter lug to the end of cach lead. Then
conncct the black lead to the lower, center terminal of SM1 and the red lead to the
upper center terminal. Now add the red-vellow lead to the lower, right terminal, the
black lead to the upper, right terminal, the brown lead to the lower, Teft terminal, and
the brown-yellow lead to the upper, left terminal.

These toggle switches may now be mounted. Adjust the hexagonal nut on the
threaded shank of each switch so that just sufficient thread lengih will protrude through
the front pane] to fully engage the knurled nut placed on the front. Tighten the
hexagonal nuts with an open end-wrench while holding the switches in position.

The meter may now be mounted. Twist together the leads coming from SM1 and
attach the red wire to the positive terminal of the meter and the black wire to the
negative terminal of the meter by means of the affixed meter lugs.

The hnal phase of the wiring procedure is begun by connecting together, in a row,
one lug of each crystal socket, on the side nearest VT1 and VT2, with a length of the
#16 bus bar wire. This grounding bus should protrude through the rear, crystal socket
lug sufficiently to contact the soldering lug on the forward mounting bracket for R12.
Run another piece of #16 wire from the grounded terminal of the fourth crvstal socket
to the #1 socket contact of VT1, but do not as yet solder at the latter point,

Crystal switch SX1 should be prepared by aflixing £16 bus leads to its six stator
contacts before 1t is mounted. With the switch held so thal the ceramic wafer is facing
upward and the stator lugs outward, put a 314" lead on the lefl stator contact, a 234"
lead on the next contact, a 2* lead on the next contact, a 1247 lead on the next contact,
a 214" lead on the next contact and a 234" lead on the last and the farthest right, stator
contact. Then mount the switch with the group of stator contacts toward the chassis
and rotate it 10 an angle discernable on the under chassis photograph by noting the
position of the detent action spring. Use the large lockwasher on the threaded bushing
behind the panel and tighten the provided nut from the front of the panel. Now connect
the 234" lead from the farthest right stator contact to the free terminal of the front
crystal socket, connect the 214" lead from the next switch contact to the free terminal
of the second crystal socket, and progressively repeat this procedure until all six stator
contacts of the switch are wired to all six terminals of the crystal sockets.
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UUsing the #14 solid wire, form a set of bus wires in accordance with the drawinzs
of Figure 5. They will be referred to by the letters identilying them on the drawings.
Notice the information on Figure 5 describing the points to which the ends of the
buses conncct.

Anchor one end of Bus A on SX1 by placing it into the blank hole, on the ceramic
wafer, directly opposite the switch contact which connects to crystal socket #4. Mount
the other end of Bus A on lug B of the terminal strip behind the VT2 socket and
eolder. It should be mentioned here that the bus wire just installed does not ground
directly to the chassis but is later by-passed to ground. On the schematic diagram, this
bus is shown as a double line and is associated with components that return (o 1t 1n
the inverted exciter circuit. The DT potential of this line is 350 volis negauve with
respect to actual ground.

Install Bus B between the #1 socket cormtact of ¥'T1 and the lug on the rear plate
of the band-switching assembly, near VT2, on which a black cable wire has already
been attached, and solder. Solder a short piece of the #14 solid wire irom the #1 socket
contact of VT2 directly to this bus wire,

Run Bus C from the #3 socket contact of ¥T2 to the stator terminal, near the
chassis. of C9. Connect a very short length of #16 solid wire {rom the band-switch
rotor contact, close to 110, the coil with the fewest turns, to the nearest point on Bus C.,

Insert Bus 12 between the #3 socket contact of ¥VT1 to the other rotor contact of
ihe band-switch near inductor 1.4(L

Place Bus E between the rotor lug of C9 and the lug remaining on the rear plate of
the band-switching assembly. Run a pilece of #16 solid wire frem the single lug on the
front of the band-switch wafer to the nearest point on Bus k.

The table that follows lists, in convenient mounting order, various compoenent parts
and their positions in the circuits. Asterisks denote that soldering should be deferred
at the points so marked until other parts arc added.

COMPONENT ORIENTATEIN COMNNECTS BETWEEN
R4 horizontal 6 contact of VI'1 and #4 contact of ¥T1*
M | vertical 45 contact of VT1* and rotor contact of SX1
R1 vertical #5 contact of ¥11 and Bus A
L1 horizontal #8 contact of VT1* and #6 contact of VTI®
{2 across Y11 #4 contact of V1 and #8 contact of VT1*
C3 vertical #8 contact of ¥T1 and Bus A
C4 horizontal #3 contact of ¥T1 and #5 contact of VI2”
L2 vertical #1 contact of ¥'T'l and Bus D (near BS1 contact)
R2 vercical #6 contact of ¥YT2* and Bus A
R3 vertical 6 contact of VI'2 and Bus B
R5 vertical 45 contact of ¥'I'2 and Bus A
Rb vertical #% contact of VI2*and Bus A
5 vesrtical #8 contact of YI'2 and Bus A
7 vertical #4 contact of YT2* and Bus B
R7 horizontal #4 contact of VT2 and Tug A on mounting strip hehind ¥T2*
Co vertical lng A on mounting scrip behind ¥T2 and Bus B
R horizontal Bus A and Bus B
RE3 horizontal front Tug of R12* and Bus B
19 horizontal front Ing of R12 and ground lug on meunting bracket of R12
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From the lower terminal of neutralizing capacitor C13 and through the opening 12
the polystyrene bushing, run a piece of #14 solid wire to the #3 socket contact of VT3
and, at the same time, connect C10 between the #3 socket contact and the stator
terminal of UC9. H the 33TG or HK 54 tubes have been chosen for VT3 {(these tubes have
their grid connections protruding from the sides of their glass envelopes), a flexible lead
should be added to the lower terminal of 13 wath a suoitable clip on the free end so
that the grid terminal of the tube mav be contacted. Grid termiunals of the 33T, 811,
and 5514 come out at base pan #3 which automatically contacts socket terminal #3.

Returning below the chassis, capacitors C11 and C12 should be added hetween the
filament contacts of the VT3 sockel (#1 and #4) to the grounding bus wire crossing the
socket. [f this socket 1s mounted Aush with the chassis, C11 and 12 may be mounted
vertically between the sockel contacis and bus wire, however, if this socket 1s sub-
mounted, 1t will be necessary for the capacitors to assume a horizontal position.

Capacitor (C14 should be held in place so that one of 1ts terminals rests on the top lug
of L4 and its other terminal rests on the rear end lug of the jack-bar for L5. Run the
6" length of bare stranded wire through the lug of C14 and the top lug of L4, bend it
around them, and solder. To the other end of the fexible lead, affix a plate clamp
suitable for the amphfier tube to be used.

Now, a piece of #14 bare wire should bhe soldered to the rear stator lug of C15 with
a right angle hend having been made in the wire so that 1t will pass through the center
of the 15% diameter chassis hole and continue up above the chassis through the rear
jack-bar lug and C14 lug where it should be securely bent around both lugs and soldered.

Feed a longer piece of #14 bare wire from below the chassis through the center of
the front 14" diameter hole, up through the front jack-bar lug, and over to the top
terrminal of C13. Wrap it around this terminal and sclder. Where 1t passes through the
jack-bar lug, it should be crimped against the lug and soldered. Below the chassis,
make a right angle bend and solder the end of the wire to the front stator lug of C15.

se a short piece of #14 bare wire as a jumper between the two inner lugs of the j;iu:l{-
bar assembly. Between Bus F below the chassis and the 34 grommeted hole near C13,
mount L6 with one of 1ts leads protruding above the chassis, Connect this lead to the
jack-bar jumper.

And finally, use the 150 ochm, twin lead-line to complete the circuit from the swinging
link coil lugs to the soldering studs of the antenna terminals.

Before any attemipt s made to operate the ST-202-A, the constructor should check

thoroughly 1he accuracy of his work while reviewing all of the facilitics contaimed n

this manugal.
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GENERAL

Stancor Model ST-202-A fulfills the demand for a compacl, desk type, high ire-
yuency, radio transmitter having substantial power output. Internal circuits lor radio-
telephony were purposely omitted to satisfy the “strictly CW'' operator as well as to
oficr the “phone man’ a choice of either amplitude or frequency modulation. Hence,
gither type of modulation may be ultimately applied.

Such important features as six band coverage {10, 11, 135, 20, 40, and 80 meters),
inter- and intra-band flexibility, and extreme simplicity of adjustment and control were

included without resorting to complexities. Fase of construction was given paramount
consideration in the design of this umt.

The ST-202-A incorporates a novel and highly simplified band-switching exciter
circuit involving only two recciving {vpe tubes, a single deck coil turret, and one
tuning capacitor. The radio frequency power amplifier employs a triode transmitting
tube in a balanced, neutralized circuit for stable, trouble-frec operation. For this
position, several tubes are recommended (see ACCESSORIES) and a choice may be
made according to the dictates of the individual operator. To meet all of the require-
ments of 1he various triodes listed, the ST-202-A provides a range of amphifier ilament
voltages of 3.0, 6.3, and 7.5, and a wide range, neutralizing capacitor. The amplifier
tank circuit uses 150 watt plug-in inductors of standard availability, one being required
for cach major frequency range. A link coil, with varable couphng adjustment,
facilitates proper loading of the amplifier by the antenna system. Lhuick channel
shifting is accomplished hy pancl-switch selection of six different trequencies.

Separate power supplies develop 350 volts DT for the exciter stages and 1,000 volts
DC for the amplifier stage. The exciter power supply is clectrically inverted so that it
mav also provide a grid bias potential for the amplifier tube. Further, this system allows
simultaneous screen keving of both exciter tubes, giving clean-cut, telegraphic signals

along with the highly desirable “‘break-in” feature ol operation.
Both erid and plate current readings of the inal amplifier tube arc taken with a

single milliammeter employed 1n a switching system.

Suitable terminals at the rear of the cabinet provide connections to an antenna
system, a telegraph key, a remote standby switch, an antenna changeover relay, and
an amplitude modulator. An extractor type {usc receptacle and the 117 volt AC Line
cord are also located at the rear.

The output of a frequency modulator or a variable frequency oscillator may be
introduced into one of the six crystal sockets.
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ADJUSTMENT AND OPERATION

WARNING DANGEROUS HIGH VOLTAGES ARE DEVELOPED IN THE
ST-202-A TRANSMITTER. Any person who operates or handles this frans-
mitter should be fully aware of and alert to the presence of lethal electrical
potentials. No attempt to change amplifier coils, tubes, crystals, etc. should
be muade without first turning off all switches. It would be wise to form a
habir of furning OFF all switches before the cabinet lid is opened. Extreme
care should be taken to avoid bodily confact with any circuit components
when the boftom plate of the transmitter is removed for any purpose what-
soever. The operator should afso be aware of rhe presence of various voltages
on the terminals at the rear of the cabinet,

CONTROLS

Referring to Figure 1, the identity and function of the ST-202-A panel conirols are
as follows:

FILAMENT SWITCH- The function of the toggle switch marked FIL is te turn ON
or OFF the filaments of all tubes. To allow the filaments to reach a satisfactory op-
erating temperature, the FIL switch should be turned ON 1o provide a pre-heating
period of approximately one minute before applying plate and screen vollages.

LOW VOLTAGE SWITCH—The primary Tunction of the toggle switch marked LV
is to turn ON or OFF the 350 volt DC supply to the exciter stages and bias to the am-
plifier stage. With this switch ON and the ITV switch OFF, tuning of the exciter section
may be accomplished safely without hawving the 1,000 volt I13C supply on betorce the
amplifier is to be tuned. Another purpose of the LY switch is to act as the transmutter
standby control during communications since it is interconnected with the high vol-
tage switch in such a manner that the latter is ineffectual untl the LY switch 1s
turned ON. Where remote control of transmit-standby periods is desired, a SPST toggle
switch may be mounted in a convenient operating position and wired to termials #3
and #4 of terminal board T52 located at the rear of the rabinet. The remote switch
is then in parallel with the 1.V panel switch and assumcs control if the LV switch 1s

left in the OFF position.

HICH VOLTAGE SWITCH —The function of the toggle switch marked HV 1s to
furn ON or OFF the 1,000 volt DC supply to the ampliher stage. This switch should
be turned OON when it is desired to tune the amplifier only after the exciter section has
Leen already adjusted properly. During transmit-standhy pperating periods, the TTY
cwitch must be left in the ON position so that the amplifier’s plate supply will be
controlled along with the exciter's plate supply.
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METER SWITCH-—The function of the toggele switch marked MA is to swiich the

milhammeter to the I, position when it is desired Lo read amplifier grid current or to
the [, position when it is desired (o read amplifier plate current.

BAND SELECTOR—The function of this four position, rotary switch is to condition
the exciter stages so that RF grid excitation will be provided for the final amplifier tube
on any of the frequency bands marked around the dial. The panecl is labeled with the
traditional wavelength (1n meters) nomenclature.

CHANNEL SELECTOR—The function of this six position, rotary switch is to provide
convenient selection of any of six quartz crystals which can be installed to determine
the operating frequency channels of the transmitter.

EXCITER TUNING—Rotation of this dial varies the capacitance of 9, Resonance
of the tank circuit which 1t tunes is attained when a setting is found that produces a
peak I; reading on the meter. The TABLE OF OPERATION lists approximate dial
settings for the various bands.

AMPLIFIER TUNING—Rolation of this dial varies the capacitanze of €15. Reso-
nance of the tank circurt which it tunes is attained when a sctting is found that pro-
duces a minimum 1, reading on the meter. The extent or depth of plate current dip
varies with the degree of antenna loading,

PILOT LIGHT—This red light indicates that the AC line is completed to the filament
transiormer as scon as the FIL switch s turned OON. [t is not affected by LV and HV

switching and, therefore, is not indicative of the absence or presence of high voltages
inside the ST-202-A cabinet.

TUNING PROCEDURE

Assuming that the 5T-202-A has been readied for operation, e.g., bottom plate has
been athxed, tubes, crystals, and {use inserted in proper receptacles, and a wire jumper
connected across the terminals of TS1, the tuning procedure may now be described,
For this purpose, operation of the (ransmitter mawv be arbitrarily chosen on the
20 mcter amateur band as typical tor adjustment on anv other band. An exact channel
frequency of 14,100 kilocycles may be named. Consultation with the TABLE OF
OPERATION reveals that a crystal frequency of one-half the channel frequency,
7050 kes., 15 required. Tucther, the 20 meter amplifier tank coil should e inserted in
the jack-bar for L5 and the BAND SELECTOR switch rotated 10 15 20, The keying
circuit must be completed belore tuning can begin.
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EXCITER TUNIMNG—Turn the FIL switch ON and permii tube filaments to heat.
With the meter switch in the [ position, turn the L.V switch (ON and rotate the EX-
CITER TUNING dial to establish maximum I, current. (When the band switch
is in its present position, output from the exciter may be obtained on either 15 or 20
meters as determined by the setting of C9. Therefore, two I; peaks will be noticed
when tuning the exciter variable capacitor through its entire range, one near minumum
capacitance aud another near maximum capacitance. The peak which occurs at the

higher dial setting is the correct one for 20 meter operation.) Approximate amplifier
grid curreni figures per band for each of the various amplifier tubes recommended may
be found on the TABLE OF OPERATION. Some deviation from the hgures spect-
fied may obtain because of such factors entering into the results as degree of crystal

activity and electronic emission of tubes.

NEUTRALIZATION CAUTION—To avold bodily contact with 1,000 volts DO,
ihe HV switch must be in the OFF position throoghout the neutralizing procedure.
Of seccondary importance, it should be realized that plate voltage on the ampliher tube
is not functionally desirable while neutralizing. Neutralization of the RF amplifier.
when once accomplished, should remain substantially in adjusiment on all bands.

Connect a 6.3 volt, 150 milliampere, pilot light across the antenna terminal and
advance the antenna, pick-up coil for maximum coupling to L5, With the LV switch
(ON. the HV switch OTFF, and the EXCITER TUNING dial adjusted [or maximum
I.. rotate the AMPLIFIER TUNING dial until a resonanti setting is found that
produces maximum brilliance of the pilot light at the antenna terminals. Using an
insulated screwdriver, preferably a “low capacity’ neutralizing tool, engage the slotied
adjusting screw of neutralizing capacitor (013 and slowly rotate it through its range
anti! a setting is found that causes the pilot light’s filament to go ncarly or completely
out. Carefully readjust C13 to find if the light can be made to brighten. If 11 docs,
slightiy readjust C13 for minimum incandescence. & barcly, discernable glow may still
prevail al the point of neutralization of a tube ot high, interelectrode capacitance, while
the light can be expected to go cut completely with an amplifier tube of low, inter-
electrode capacitance. Once the absolute minimum is found, the locknut on the
threaded adjustment of C13 should be tightened against the metal bushing, while
holding the screw adjustor in place with the neutralizing tool, to preserve the

neutralization setting.

[t should bhe mentioned that as C15 1s swung back and forth through resonance, a
well defined deflection of the I, meter reading will be noticed when the circuil ts grossly
ot of neutralization, but as the point of neurralization is approached, the intensity of
the I, deflection will become less and less pronounced. After complete neutralization,
the I mﬂ(iing should remain at a substantally constant value as C15 15 rotated

through its resonaant point.
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Removal of the neutralizing tool from the screw adjustor of C13 often will cause a
slight displacement in the electrical adjustment, since the presence of the tool at (13
adds capacitance to the circuit. Therefore, as neutralization is being closcly approached,
the tool should be removed between minute adjustments while checking for thor-
oughness of nentralization.

It 1s also noteworthy thal ncutralization should be a well defined pomnt within the
range of capacitance of C13 and it should be possible to adjust (C13 to either side of
that point. Of course, the exact poini of neutralization is the proper setting. Where,
within the range of C13, neutralization will occur s dependant upon the interelectrode
capacitance of the amphfier tube used. With the higher capacity tubes, neutrahization
will take place at a higher capacity setting of 13, while with the lower capacity Lubes,
neutralization will take place at a lower capacity setting of C13.

Before proceeding to AMPLIFIER TUNING, remove the pilot hght from the
antenna terminals of the rransmitter as turning ON the HY switch will cause prompi

bhurn-out of this bulb.

AMPLIFIER TUNING—Having neutralized the amphiher, the EXCITER TIINING
dlial should be fechecked to ascertain that maxaimum I, prevaills. With the LY switch
oil, no loading circuit as yvet connected to the antenna terminals of the transmitter,
and the antenna, pick-up coil swung out for mmnimum coupling 1o L5, place the meter
switch in the I position. Turn the LV and HV switches to the ON positions and quickly
adjust the AMPLIFIER TUNING dial to produce a downward dip of plate current to
a minimum value, which denotes resonance of the amplifier tank circuit. With the
amplifher tank capacitor detuned, plate current will be quite high, in the vicinity of
150 milliamperes or more, bul should drop to 2035 milliamperes at resonance without
antenna loading,

I1 1s important that the amplifier tube 15 not abused by exceeding 1ts heat dissipating
capahility by allowing the detuned, high current condition to prevail for an appreciable
length of time. Theretore, the ampliher tank circuit, resonating adjustment should be
accomplished immedhately after the HY switch applies high voltage to the amplifer
tube.

With all high voltages turned (JFF, a suitable antenna may be applied to the ocutlput
terminals in accordance with information provided in the ANTENNA APDPLICATION
section of this manual. Preliminanly, the antenna, pick-up coil should be advanced
half-way toward L.

High voltages may be again turned ON. If an antenna system requiring a tuner 1s
cmploved, adjust the antenna tuning circuit to cause a rise in I, reading. Now slightly
readjust for minimum amplifier plate current which will be higher than without antenna
loading. It the resultant minmum dip, plate curccent s below 100 millhlamperes, move
the pick-up coll progressively closer Lo LS, 1t small steps, uniil this plate carrent hgure
15 reached. Remember to turn off high veltages while adjusting the position of the link
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coil. If plate current above 100-125 milliamperes results, decrease the coupling until
the antenna loads the amplifier correct!y. Because of loading characteristics peculiar to
different antenna systems, changes in degree of antenna coupling and antenna tuning
reflect changes in amplifier tank circuit constants. For this reason, each readjustment
of the antenna should be followed by careful retuning of the amplifier tank circuit to
reestablish the exact point of resonance.

If an antenna system cmploying a transmission line having a constant impedance
characteristic is to be used with the ST-202-A, the amplifer tuning and loading pro-
cedure, as already related, fully applies except that those remarks dealing wilh adjust-
ment of an antenna tuner may be 1gnored.

Platc power input to the amplifier tube is easily computed by multiplying its plate
voltage, 1,000 volts DC, by its plate current in amperes. For example, when the [y 1s
100 milliamperes (0.1 amperc), the plate power input to VT3 is exactly 100 watts. At
125 milliamperes ((.125 ampere), the plate power mput 1s 125 watts.

It should be realized that a change in the crystal frequency should be followed by
readjustment of the EXCITER TUNING dial, AMPLIFIER TUNING dial and the
antenna tuner {if one is used).

While operating radiotelegraphy, I, and I, will drop to zero when the key contacts
are open. The carrier is completely suppressed and “break-in”" operation may be used,
['pon closing the key contacts the carrier is released to the extent of the full power put-
put available under the conditions to which the transmitter has been adjusted.

It is important to realize that the full DC potential of the exciter power supply
exists across the open contacts of a telegraph key connected to the ST-202-A. In the
interest of safety, the more exposed portions of the key {base and armature) should
be kept “cold’’ by connecting them to the #1 terminal of TS2. The “hot'' contact of
the keyv should connect to terminal #2 of TS2., When the key contacts are closcd, all
portions of it are at ground potential. Keying relays are commonly used to isolate
the operator from high potentials.

et
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ANTENNA APPLICATION

Although the host of radiating systems that have been developed to satisfy various
communication needs are classified in groups depending upon electrical and physical
characteristics, 1n this manual antennas are divided into two general categories as
determined by their application (o the output terminals of the ST-202-A. The first
group consists of radiators that employ transmission lines (feeders) having constant
ympedance charactenstics, The second group contains those systems which employ
transmission lines having standing waves and Ltherelore require antenna tuning circuits.

An antenna in the first category is energized at a point where its characteristic
impedance 1s malched by the impedance of the transmission line chosen 1o feed it.
Examples are: the half-wave doublet which 1s fed at its center with 72 ohm cable, the
folded dipole which may he arranged to he fed by a 300 ohm two-wire line, the "J"
antenna which may be fed at appropriate points on its matching stub by a two-wire
spaced line, and various tvpes of parasitic, colinear and long-wire beams which are
generally fed with closely spaced, two-wire, transmission lies. The feeder wires of
antenna systems 1m this group may be connected directly to the output terminals of
the ST-202-A, and, assuming that the antenna itself has been properly erected and
imtially adjusted, no further tuning facilities are required for it in the radio station.
The only adjustment consideration 1s the degree of loading that the antenna imposes
upon the output amplifier of the transmatter. This 1s satisfied by the ability to varv the
coupling sctling of the pick-up coil in the amphhber’s output circuit.

An antenna in the second category 1s associated with a transmission line whereon,
by tuning, standing waves are built up to agree with the high or low impedance point
at which the antenna s to be fed. Typical of this group are radiators that are end-fed
or center-fed with “Zepp” teeders. This type of antenna is useful for multi-band opera-
tion providing that the diffcrent bands are harmonically related and the radiating wire
15 a half wave length long, or multiple thereof, for the lowest frequency band to be used,
and that a suitable tuning circuit permitting series or parallel resonance, as the need
may be on different bands, 1s available at the station end of the feed system. This
requires a low impendance two-wire line from the output terminals of the ST-202-A to
be hink coupled to the antenna tuner which, in turn, connects to the antenna feed
system. With this system the antenna tuner must be resonated in addition to the usual
adjustment of coupling to the output amplifier.

For specihic details of imporiance in the selection of an antenna system, the reader is
referred to publications that are devoted to this subject,




RADIOTELEPHONY — AMPLITUDE MODULATION

An andio frequency, amplifier-medulator of conventional design having sufficient
overall gain o amplify from the low voltage level of the type of microphone to be used
to a power level of approximtately 50 watts will be satisfactory to amplitude modulate

the 5T-202-A,

The amplifier’s output modulation transtormer should have a secondary umpedance
of 8,000 to 10,000 ohms and should handle a DC current of 130 milliamperes. The load
impedance presented by the ST-202-A Class C amplifier may be computed by dividing
the plate voltage of ¥'T3 (1,000 volts) by the plate current {in amperes) to be used.For
examnple, at an [, of 100 milliamperes (0.1 ampere} the load impedance 1s 10,000 ohms,

The output of the modulator is, of course, connected to the terminals of T51 which
interposes the secondary of the medulation transformer into the plate supply circuit of
the R¥ amplifier. When reverting back to CVW operation, provisions should be included
in the moeduolator to remove the secondary winding of the modulation transformer from
the plate supply circuit of the RF amplifier and, at the same time, bridge the terrmnals
of T'S1 ta complele the plate supply circuit. This mtay be accomplished by a suitable
switching arrangement using components capable of handling the high voltages {both
DC and audio voltages) which will prevail at this poant of the circuit.

RADIOTELEPHONY —FREQUENCY MODULATION

Narrow band frequency or phase modulation may be applicd to the ST-202-A. In the
selection of such a modulator, it should be borne in mind that for amateur FM 1t 1s
generally agreed, at the time of this writing, that a peak modulation index of 1 seems
most desirahle. The modulation index expresses the ratio between the maximum,
modulation frequency and the peak, frequency deviation ol the carrier. Thus, as a
typical example, a maximum, mcdulation frequency of 3 kilecycles and a peak, tre-
quency deviation of 3 kilocycles result in a modulation index of 1.

Actual installation of the modulator will depend upon the characteristics of the
particular modulator to be used, however as far as introduction of 1t to the ST-202-A 1s
concerned, it should be considered as replacing a crystal. I'or instance, tor NBFM on
the 10 meter band, the output frequency of the modulator should be one-fourth of the
channel frequency to be used, just as is required for direct crystal control per the
TABLE OF OPERATION. Radio frequency output of the FM modulator may be
connected into one of the six crystal receptacles so that its use 1s made available by
means of the CHANNLEL SELECTOR switch.

VARIABLE FREQUENCY OPERATION

Where the extreme, intra-band frequency fexibility offered by a good wariable
frequency nsciltator is wanled, such a unit may be connected 1o the 5T-202-A in the
same manner s related in the second paragraph of the preceding section dealing with
the application of FM. A nominal VFO ouiput power of 2 or 3 watls will suthce 1o
adeguately excite ¥VT1.




PARTS MOUNTING TABLE

See Parts Mounting text for complementary mounting detail,

Component Hﬂfl.'_i;li'lu'ﬂ-]';i; UE-I;E], for Each Component
SOCKET, crystal 12} 440 X 7" long, round head screw
(Six used) 12} 440 X " across Aats, hexagon nut
SOCKET, aoctal, brown, for VT1 and VT2. (2] 532 X 335" long, binder head scre s
Key slot faces rear. (2} 6-32 X 14" across Hats, hexagon nut
(2) #6 sphit lockwasher
SOCKEYT, octal, black, for ¥ Td and VTA. {2) 6-32 X 3" long, binder head screw
liey slol [aces [roni. {20 6-32 X {7 across flats, hexagon nul

SOCKET, 4 vontacl, ceranic, [or ¥ T3,
Lugs 1 & 4 face rear. (Sub-mountiang)

SOCKET, £ contact, ceramic, for VT3,
Lugs 1 & 4 face rear. ([Flush mounting)

JACK-BAR, coil 1.5. Link coil faces left side of cabmet,

CATACETOR, variable, CL5. {Ampliher tuning)

CAPACITOR, ncutrabizing, C13. Lugs face rear.

BRACKET, for mounting band switch assembly
mounting toot faces rear.

RFC, Coil 1.4, Above chassis. Lugs left.
Twolug mounting strip. Beneath chassis.
Strip parallel to cabinet sides.

TERMINAL BOARD, two contact TS1.
(Receded mount ing)

TEEMINAL BOARD, hve contact [S2.

TERMINAL, antenna (two uscd)

RESISTOR, R1?

(2)
{2)

(2}

(2]
(2]

(2)
(2)
(2)

(2]
(2)
(2)
(2)

(2}
(4)
(Z)
(2;
12}
[3)
13
(3}

(Z)
i2)
{2)

113
(1)

(2]
[2}
{2)
(2}

(2)
(23
(2)
(1)
(2)
(Z)
(1)
(1)

{2]
(1)
(2)
(1)
(1}
(1]
11}

#0 sphit lockwasher

6—32 X 114" long, binder head screw
17 long metal spacer

6—32 X " across flals, hexagen nut
#0 splil lockwasher

6—32 X 44" long, binder head screw
6—32 X 147 acruss flats, hexagon nut
#0 sphit lockwasher

6—32 X 45" long, binder head screw
34" long metal spacer

0—-32 X 4% across Rats, hexagon nut
#0 split lockwasher

metal brackets

632 X 1{° long, round head screw
6-32 X 24" long, round head screw
6-32 X 147 across flats, hoxapon nut
#6 split lockwasher

6-32 X 34" Iong, cound head screw
0-32 X 4" across flats, hexagon nut
#6 spht lockwasher

532 X 3<% long, round head screw
6—32 X 147 across flars, hexagon nut
6 split lockwasher

0 32 X 234" loag, round head screw
#0 split lockwasher

632 X 5% long, round head screw
L7 long, metal sleeye

—32 X 34" across Hats, hexagon nut
#0 split lockwasher

B-32 X 34" long, round screw
0-32 X " across Hats, hexagon nut
#0 split lockwasher

1147 long stud, 632 thread, one end
metal washer

tiber washer

solder lug

632 X 3&" across flals, hexugon nut

metal spring brackets

6—32 X 24" long, round head screw
—32 X L7 across flaes, hexagon nat
d—32 X 37 across ars, hexzaeon nal
#0 spht leckwasher
#8 split lockwasher
solder [ug




NOTE: ALL BENDS MADE AT RIGHT ANGLES (50°)

BUS A | ' BUS B
TO *| SOCKET CONTACT OF ¥TI

I-
1’|—i
o TO LWUG B OF TERMINAL STRIP

AR E o
| L 4" 4%1:L i_L

TQO HOLE IN WAFER OF SXI TO REAR PLATE LWG OF B5A

BUS C BUS D
TO 3 SOCKET COMTACT OF ?le
1
+

R S L

i '.. EEHB
| o BT M
TO C3 STATOR TERMIMAL

i

/ JE""""
K.

s

TO *¥3 SOCKET CONTACT OF ¥T 2 CTEII BSA ROTOR CONTACT

BUSE BUS F

O C2 ROTOR TERMIMNAL
I rTﬂ BUS E

¥ Flmny wd % <t j

J TO €15 RGTOR TERMINAL
TO REAR PLATE LUGC OF BSA '

\l

EACH BUS WIRE MADE nf_l*m SOLID COPPER WIRE

Figure 5. Formation of Bus Wires Used Below Chassis
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TABLE OF OPERATION

Calibrated to 14
output frequency,

& Williamson)

scale.

| RAND AMPLIFIER EXCITER AMPLIFIER GRID CURRENT (Iy)t
BAND CRYSTAL SELECTOR COIL TUNING P p—
(meters) FREQUENCY SETTING (L5) (scale region) 35T (G) | HK54 Bil 5514
&0 3.5 mc. region. 80 SOBVL {Barker U pper half of 45 ma. 43 ma. 50 ma. 50 ma.
Calibrated to & Williamson) scale,
cutput frequency. | |
4{) 7.0 mc. region. 40 40BVL {Barker U pper half of 42 ma. 39 ma. 44 ma. | 46 ma,
Calibrated to % Williamson) scale. |
cutput frequency.
20) 7.0 me, region, 15-20 20BVL (Barker U pper half of 42 ma, 39 ma. 45 ma. 47 ma.
Calibrated to 14 & Williamson) zcale. |
output frequency. | :
13 7.0 me. region. 15-20 15BVL (Barker Lower half of 36 ma, 33 ma. 36 ma. 40 ma.
Calibrated to 14 & Williamson) scale. |
output frequency, |
10-11 7.0 mc. region, 10-11 10BVL (Barker Lower half of 42 ma., 38 ma. 47 ma. 45 ma.,

Tlhese lg hyures were recorded without the amplifier operating (HV switch OFF). After the amplifier stage has been turned on and fully loaded, an approximate
diminution of 259 1n these figures will normally prevaﬁ. |

Filament voltage ratings of amplifier tubes recommended: 35T ((:)—35.0 volts, HK54—5.0 volts, 811—6.3 volts, 5514—7.3 volts,




ACCESSORIES

Accessories needed, bot not {urnished with the 5T-202-A Kit for operation as a
telegraph transmitter are:

TUBES—{)ne metal 6V6 {oscillator stage).
{Jne metal 6LO (intermediale stage).
One 35T, 35TG, HKS4, 811, or 5514 {ampliher stage).
One 5Y 3-GT (350 volt supply rectifier).
{One SR4-(GY (1,000 volt supply rectiher).

METER One siandard, 235% square, (150 or 0200 DC milhammeter.

AMPLIFIER PLATE TANK COILS—Standard 150 watt plug-in inductors with
center space for swinging link col. See TABLE O OQPLERATION for

recommendation for each band.

TELEGRAPH KEY—Anvy standard manually operated or semi-automatic type as
preferred by the operator.

ANTENNA SYSTEM-—The choice of antenna(s) will depend upon {requencics to be
used, particular kind of coverage required, and physical hinmiiations of the
location. YWhile a comprehensive study (reating the multrtude of antenna
systems in existence is not within the scope of this instruction manual, the
general categories of radiating and feed systems that may be applied to the
output terminals of the 8T-202-A are covered 1n the ANTENNA APDPLI-
CATION section.

ANTENNA RELAY (Optional)—Anvy DPDT unit having an electromagnetic coil for
117 volt, 80 cvcle operation and contacts of high current carrying capability.
Relays of this type are manufactured specihcally for antenna switching
purposes and are characicrized by low-loss insulation and low capacitance
between contact members.

CRYSTALS—Quartz crystal plates in plug-in type housings., The ST-202-A crystal
sovkets accommodale the popular type crystal holders having (0.095 diam-
eter pins spaced 087" apart. Selection of actual frequencies mav be deter-

mined by consulting the TABLE OF OPERATION.




LEGEND TO ST-202-A SCHEMATIC DIAGRAM

DIAGRAM
REFERENCE DESCRIPTION OF COMPONENT FUNCTION IN CIRCUIT
BSA S Band-switching assembly o ) " Exciter band switch
ct 100 mmfd. 500 w.v. mica Eapﬁcitﬂr | _ Oscillator grid isolation
(2 2,000 mmfd. 500 w.v. mit:amcapacitm' Osaillator sereen by-pass
3 100 mmfd. 500 w.v. mica capacitor “ Oscillator regen&mlmn throttler
Cd 100 mmfd. 500 w.v. mica capacitor Oscillator ;::mput coupler B -
Cs - 2,000 mmid. 500 w.v. tica u:;a,pa::ifr::r o Bufter cathode by-pass
ce 2,000 mmid. 500 w.v. mica capacitor o | Keying circuit filter
C7 2,000 mmid. 500 w.v. mica capacitor Buffer screen by-pass
C8 2,000 m.mfd 500 w.v, mica capacitor - . Exciter negatwe bUE tﬂ ground by-pass
(O 100 mmfd. variable capacitor | | Buffer plate tank tuner
C1( " - 100 mmid, 300 w V. mica capaﬁtnr ]  Buffer output coupler )
C11 . ” 2,000 mmfd. 500 w.v..mica capacitor ” B Amplifier filament by-pass
C12 | 2,000 mmfd. 500 w.v. mica capacitor Amphfier ilament by-pass
C13 1.8-8.5 mmfd ad]u-atahle capacitor Amplifier neutralization
14 500 mmfd. 2.500 w.v. mica ded.thﬂ!‘ | " Amphﬁer plate {uupler -
15  100-100 mmfd, variable CApAacitor Amplifier platE tank tuner -
(16a, b © 8-8 mfd. 450 w.v. electrolytic capacitor _I 330 volt ,':I_I-I-:)_p]_jlf filter i
c17 o 2 mfd. 1,500 w.v. oil capacitor | 1,000 volt supply hlter "
C1% N 2 mfd. 1,300 w.v. ml capacitor | _ 1,000 volt supply filter - )
C19 | 2, 00O ram! rd. 500 w v. mica mpamtnr | Plate metering shunt hy-paﬁal
CHI1 7 hy 150 ma. reactor - | 350 volt supply flter

(CH? 7 hy. 150 ma. reactor 1,000 volt supply flter




I¢

117 volt AC line fuse

Oscillator regenemtmn cathode mc:lut:'tamre

Osallator plate unperjanue

Amphtier grid impedance

Amphher plate lI'IlIJEddﬂLE

Amplifier plate tank coil

Amplifier tank ground return iII'HJEddnLE

Euffer plate tank coi]

BUHEI p]ate tank cotl

Euffcr fﬂsmlldtﬂr plate tank coil

BUﬁErf’ﬂbEl]]ﬂtﬂl plate tank coil

Amplificr grid /plate current meter

AC line voltare indicator

Dsr:n ator automatic grid biag

(Jsm. ator cathode bias

- Il—

(Jsu:l 'atur cathode cut-off bias

Dbﬂll ator SCreer voltage redur:tmn

Buffer automatic grid bias

Bufter cathode bias

Buffer screen voltage reduction

_Ampliher grid metering shunt

Amplfier filament center tap return.

330 volt supply bleeder

Amplifier bias voltage divider

Elfi 3 Ampere EEU vnlt 3 AG fLIEE

1 2.5 mh, 50 ma. RFC coi

L2 2.5 Inh SU M. RFC co

L3 2.5 mh, 50 ma. RFC coil o
1.4 2.5 mh. 125 ma. RFC coil )

L3 150 watt plug-in inductors

L6 2.5 mh. 50 ma. RFC coil )

LI0 10-11 meter inductor

m 15-20 meter inductor

L.40 40 meter inductor o

[.80 80 meter inductor

M 0—150 or 200 DX milliammeter

PI.1 6.3 volt 150 ma. bavonet base bulb
-lill - 47,000 ochm 1 watt car hun IEEHH}T'

R2 --“1 000 ohm -l-lm.itt carbﬂn rEslstm

RE | | 27{] 000 ohm 1 watt Earbﬂﬂ rEt::IL-tﬂr
E4 _______ 27 EIDU ohm 1 watt Cﬂrbr:‘.itl resistor

RS_ 47 DDD 3}11-1_1__1 w att carbon resistor

R6 220 ohm 1 watt carbon resistor

R7 | ID 000 uh:{fi"ﬁéﬁ carban 1"1351!:1:(}1"-

R& 68 ohm 1 watt carbon teqlstnr

RO 60 ﬂhrﬁ C' T 10 watt wirewound FE.‘:lth‘.ll'
RI10 15,000 ohm 20 watt wirewound resistor
R11 1,500 ohm 10 watt wirewound resistor
R_IZ o 50,000 ochm 50 watt wwemnund resistor _

R13

1,000 volt supply bleeder

68 ohm 1 watt carbon resistor

Amplifier plate metering shunt




LEGEND TO ST-202-A SCHEMATIC DIAGRAM

DIAGRAM | _
REFERENCE DESCRIPTION OF UGMPGNEWT FUNCTION IN CIRCUIT
R14 | B 000 nhm 1 watt carbon resistor o Ixevmg urcmt hilter
SB1 | 3 circuit 4 position rotary switch “ Coil sclector L
SE1 SPST L:::gglﬂ switch | B Filament switch | -
SHD ~ SPST roggle switch ) 1,000 volt supply switch
SL1 SPST toggle switch 350 volt supply switch
SM1I DPDT Loggle switch .. i [.-1, meter switch
SX1 | Single circuit 6 pusltlun rr::tary switch Crystal selector
T | | 748 volts CT @ 125 ma. plate tranﬁfnrmEr o 350 volt supply transtormer
T2 | | 1860 volts CT @ 150 ma. plate transformer 1,000 volt supply transtormer _
T3 | Mulnplt filament transformer Filament supply i
TS1 Two contact terminal board ) | Terminals for external modulator J
TS | Five contact terminal board | o External operating terminals
VT1 | Type 6V6 metal tube Crystal controlled oscillator tube
vr2 'I:ypc 616 metal tube ) Intermediate amplifier- multlpﬂ&r tube
VT3 | Type 35T, 35TG, HK34, 811, or 5514 Final amplifier tube
VT4 Type 3Y3-GT tube | o 350 volt supply rectifier tube
VT3 | " Type 5R4-GY tube 1,000 volt supply rectifier tube
X1 llﬁt crystal position . . Frequency contro
X2 2nd crystal pt}ﬁui_t'it::n - Frequency contro
X3 |  3rd crystal position Frequency contro
X4 | 4th crystal position | B Frequency contro
K5 | ) 5th crystal position | - - Frequency control
X6 | | 6th crystal position - Frequency control
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RMA RESISTOR-CAPACITOR
COLOR CODE

The values of small components such as fixed, composition resistors and capacitors, if
not directly labeled, are identifiable by a standard color coding system adopted by
manufacturers. Listed below, are the code colors and the significant hgures which they
represcnt.,

Black —10 Creen—>3
Brown —1 Blue —6
Red —2 Violet—7
Orange—3 ey —8B
Yellow —4 White -9

RESISTORS— Observe that an insulated carbon resistor has three colored rings in

succession across its body. These colors designate the resistance value in ohms and
should be translated starting with the end color, The first ring color represcnts the first
digit of the resistance value, the second color represents the second hgure, and the
third ring color represents the number of zeros following. A fourth rng is sometimes
added to indicate the percentage of tolerance, silver for 1095 or gold for 53%.

Example: given a carbon a resistor having a red end ring followed by a violet ring and an
orange ring. The table gives red as *'2", violet as **7”, and orange as “'3" (indicating
three zeros) or a2 composite figure of 27,000 ochms.

CAPACITORS—Fixed capacitors such as molded mica components display their
coding with rows of colored dots to be read in a sequence indicated by the direction of
an imprinted arrow. The code is decipherable in mmfds. {micromicrofarads).

If a capacitor has one row of three colored markers, the voltage rating 1s 300 volts and
the value of the capacitance is expressed by the first color representing the first digit of
capacitance, the second color represents the second fgure, and the third color repre-
seinting the number of zeros following.

Example: given a mica capacitor having a row of brown, black, and brown dots. The
table gives brown as 1", black as “'§’’ and brown as **1"" [indicating one Zero) or a Compo-
site figure of 190 mmids.

When two rows of three colored markers appear on the capacitor, the first three colors
of the top row indicate, from left to right, the first three digits of the value of capaci-
tance. The bottom row indicates, from right to left, the number of zeros to be added to
the figures represented by the top row and the tolerance and the voltage rating of the
component.

Example: given a mica capaciter having a top row of markers with red dot, left, black
dot, center, and black dot, right, and a bottom row of markers with brown dot, right,
silver dot, center, and green dot, left. Referring to the top row, the table gives red as
““2*. black as **%°', again black as *'0"". To complete the value designation, we must refer
to the right marker of the bottom row which is brown, denoting the addition of one zero,
or 2 composite value of 2,000 mmids. The silver dot represents a toterance of 107 of the
specified capacilaace and the sreen dot represents a working voltags of 300 volts.
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CIRCUIT EXPLANATION

The radio {requency channel of the ST-202-A consists of an exciter section (crystal
ascillator and intermediate stage) and the power amplifier or output stage.

EXCITER SECTION—A 6V6 beam tetrode, VT1, is employed in the crystal oscillator
circuit. To minimize the number of stages and crystals required for mulii-band opera-
tion, controlled regeneration is utilized to provide oscillator output on either the
fundamental or second harmonic of a crystal frequency. An optimum degree of regener-
ation is developed in the cathode circuit by inducter L1 and throttling capacitor (3
which together form a cathode impedance common to both plate and grnid circoits of
the tube. With this circuil, oscillations at the crysial frequency are generated even when
an aperiodic impedance, such as L2, is used in the plate circuit.

Because of its high power gain and ability to generate harmonics, a 61.6 beam tetrode,
VT2, is emploved in the intermediate stage. Associated with the plate circuit of this
stage is a band-switching assembly consisting of a four position selector switch and four
induciors which, in conjunction with variable capacitor C9, will tune the ten and eleven
meter bands in the first switch position, the hfteen and twenty meter bands in the
second switch position, the lorly meter band in the third switch position, and the
cighty meter band in the fourth switch position.

More specifically, the exciter functions as follows:

BAND SELECTOR AT 80— Inductor LA 1s switched nto the plate circmt ot VT2,
With an 80 meter crystal in the grid circuit of VT1, the oscillator delivers excita-
tion at the crystal frequency to the grid of VTZ. VT2, 1n turn, when 1ts plate tank
circuit is resonated by adjustment of C9, provides amplified &) meter excitation

to the grid of VT3.

BAND SELECTOR AT 40—Inducter 144 is switched into the plate circuit of Y2,
With a 40 meter crystal in the grid circuit of ¥'T1, the oscillator delivers excitation
at the crystal frequency to the grid of VT2, VT2, in turn, when its plate tank cir-
cuit is resonated by adjustment of 9, provides amplified 40 meter excitation
to the gnd of VT3,

BAND SELECTOR AT 15-20—Inducter L20 is switched into the plate circuit of
VT2, With a 40 meter crystal in the grnid arcuit of VT1, the oscillator delivers
excitation at the crystal [requency to the grid of VT2, However, with the band
switch in this position, inductor 1.8} is switched back into the plate circuit of the
oscitlator. The inductance of LAO. combined with the circuil capacitances of the
oscillator, causces it 1o become hroadly self-resonant on 40 meters, thus increasing
the amplitude of the exciting voltage to the grid of VT2, VT2, m turn, ciiciently
doubles or triples the exciting frequency, as determined by the adjustment of (9,
and provides amplified 20 or 15 meter excitation to the grid of VT3,




BAND SELECTOR AT 10-11—Inductor 1.10 is swiiched into the plate circuit of
VTZ, With a 40 meter crystal in the grid circuit of VT1, the oscillator delivers
excitation at twice the crystal frequency to the grid of VT2 since, with the band
switch in this position, inductor L40 is switched back inte the plate circuit of VT1.
The inductance of L40, combined with the circuit capacitances of the oscillator,
causes it to become broadly self-resonant on 20 meters. ¥YT2, in turn, efficiently
doubles the exciting frequency, as determined by the adjustment of C9, and pro-
vides amplified 10 or 11 meter excitation to the grid of VT3,

It 1s obvious that dooble-duty usage of the band-switching coils economically
eliminates the need for an cxtra band-switching turret and vanable tuning capacitor
in the oscillator plate circuit. Also, it will be noted that the intermediate stage is neces-
sarily stable and free from self-oscillation since it is a frequency multiplier on the four
highest frequency bands.

AMPLIFIER STAGE—A transmitting type triode is cmployed in the power amplifier
output stage. Preceding paragraphs explain how grid excitation for this stage is devel-
oped by the exciter section. The amplifier always functions on the same frequency as
the excitation supplied (o it. Self-oscillation is prevented by means of a conventional
neutralization system which consists of a balanced plate tank circuit, L3 and C13, and
an adjustable neutralizing capacitor, C13.

Shunt feed of operating potentials is used in both grid and plate circuits of the
ampliier. Coupling capacitor (C14 blocks Lthe plate supply voltage from the tank circwit
thereby minimizing insulation problems and somewhat reducing hazard to the operator.
The radio frequency power output is coupted to an external load by means of a SWITLE -
ing, pick-up coil which permits for adjustment to optimum, amplifier loading.

Interchangeable inductors for the position of L3 are used to cover all of the amateur
bands in the range between 3.5 and 30 megacycles. The amplifier plate inductor, L5, is
the only component that requires changing when operations are to be shifted from one
major {requency band to ancther. Plate tuning capacitor C135 has an ample voltage
breakdown rating for operation of high level, 100%, modulation.

Class """ operation of the amplifier tube provides high plate circuit ctherency and
lineanty of carrier amplitude excursions with modulation.

POWER SUPPLIES—Two complete high voltage power supplies are included in the
5T-202-A, one delivering 350 volts at 125 milliamperes and the other delivering 1,000
volts at 125 milhiamperes DC,




The 350 volt system is arranged so that the positive terminal is grounded and the
negative terminal is “‘hot”. Full-wave rectification is obtained with a 5Y3-GT tube.
The output of this supply energizes the excites-section which is designed to operate
from an inverted supply voltage. Resistors R10 amnd R11 form a “bleeder™ for this
supply and also act as a voltage divider from which a negative Inas potential is obtained
[or the grid of the amplifier tube.

The 1,000 volt sysiem is more conventional in that its positive terminal is “hot™.
Fulllwave rectification is obtained with a 5SR4-GY tube. The output of this supply
energizes the plate circuit of the amplifier stage. Resistor R12 serves as a “bleeder’ .

All tube fAlaments are heated by transformer T3 which has four output windings.
Two of these windings each provide 3.0 volts at 2 amperes tor rectiher tube hlaments.
A third winding provides 6.3 volts at 2 amperes for the filaments of the 6V6, 616, and
pilot light. The remaining winding is tapped and can deliver either 5.0 volts at 5
amperes, 5.3 volts at 4.5 amperes, or 7.5 volts at 3 amperes to salisfy the flameni
requirements of the particular amplifier tube employed.

Control switches SF1, SL.1, and SH1 are interconnected with the primanes of trans-
formers T1, T2, and T3 so that plate voltage cannot be applied to the exciter section
by closing SL.1 unless Glament switch SF1 has been previously closed. Plate voltage
cannot be applied to the amplifier stage by closing SH1 unti]l both SF1 and SL1 have

been previously closed.

METERING—A standard 0-150 or 0-200 13C milliammeter s used for -taking
amplifier plate and grid current readings. By means of a DPDT toggle switch, the
meter either cunnects across resistor R8 to provide grid current readings or across
resistor R13 to provide plate current readings. The 68 ohm values of these resistors
are very low compared to the resistance of the circuits in which they are placed and
therefore Ltheir effect on these circuits 1s insignificant. Conversely, Lheir resistances are
high compared to the terminal resistance of the meter and thetr shunting eflect upon
the meter is negligible. This arrangement makes for a simple meter switching system
without disturbing the operation of the plate and gnd circuits of the amplifier or
upsetting the accuracy of the meter. .

KEYING—An advantage of using the-inverted plaie potential system for the exciter
section is the ability to key simultancously the screens of VT1 and VT2, through
suitable voltage dropping resistors, R4 and RY, to ground. To ensure complete plate
current cut-off of VT1 when the key contacts are open, a small amount of supply cur-
rent is bled, by means of R3, through cathoede Dbias resistor R2. Thus, “break-in”
operation is possible. Capacitor C6 and resistor R1d form a kev chek Alter, reducing

arcing at the key contacts (o a minimum.




CONSTRUCTION

Upon unpacking the ST-202-A transmitter kit, it will be found that transtormers and
Rlter chokes are already mounted on the chassis. The bottom plate may be removed
and the cabincl set on its right side.

PARTS MOUNTING

Small hardware items used for mounting most of the parts are shown on the PARTS
MOUNTING TABLE. Components are listed in convenienl mouniing order. Before
actual construction is begun, a thorough preliminary reading of this section of the

manoal should he made along with frequent reference to photographs, schematic
diagram, and parts lists.

First affix five rubber grommets to the chassis. OOne small grommet hts in the 147
diameter hule behind the socket hole for Y'T3. The other small grommet hits in the
L47 diameter hole located between two 14" diameter holes. Three larger grommets fit
in the 3¢" diameter holes. Two of these holes are located on the chassis, behind the
[ront pancl, in the right hand corner. The other grommet hole is on the back of the
cabinet behind the P-9928 {T2) platc transiormer.

Mount the polysiyrene bushing in the 14" diameter hole directly in [ront of the
socket hole for VT3, The provided nut should be carefully tightened from below with
an appropriate wrench. Remove the short piece of bus wire by pulling 1t straight out
with a pair of pliers.

While consulting the PARTS MOUNTING TARBLE, fasten crystal and tube sockets
to the chassis, Respective locations for these sockets are revealed by the chassis
photorraphs.

There are two ways to mouat the amphfier tube socket depending upon which tube
has been chasen for ¥Y'T3. The hoight of the 811, or 5314 requires this socket to be
submopunted, while use of the 35T, 35TG, or HK54 permits mounting the socket Aush
with the chassis as the other tube sockets are mounted.

When mounting the ampliber jack-bar, the 114" long screws should be fed from below
the chassis through the appropriare holes near the 14" diameter holes on the amplifier
section of the chassis, On these screws, now protruding above the chassis, arc placed
the 35" long metal sleeves, the jack-har, lockwashers and nuts in the order mentioned.
A suitable wrench should be uscd to loosen the banana jacks on the polystyrene bar
snr that the holes on the end soldering lugs are centered over the 1 diameter chassis
holes and so that the inner lugs are positioned at about 45% to bring their ends close
together. Then tighten the banana jacks 1o retain the lug seltings.




Amplifier tuning capacitor, C13, requires certain preparation before mounting. If
this component is held with the stator plates resting in the palm of the hand and the
long shaft end facing vou, it may be noted whether the rotor wiping contactor, found
at the center of the capacitor, fans nut to the frame tie rod to the left or to the right.
In the ST-202-A. it is desired to have this contact at the left, and, where necessary, 1t
may be easily changed to the correct position.

Another preparatory operation on this capacitor is the addition of a solder lug to
ihe front stator terminal and a solder lug to the rear stator terminal, both on the left
side as determined by helding the capacitor as described in the preceding paragraph.
The lugs supplied are bent and should be affixed to the end screws of the capacitor so
that their free ends lace toward each other.

In the envelope accompanying capacitor C13 will be found mounting brackets and
screws. Fasten these brackets Lo the capacitor end frames by means of the screws and
tapped holes on the end frames. Should the brackels have more than two holes on their
upright sides, select the pairs of holes that will position C15 closer to the chassis.
Mounting feet of the brackets should face outward Irom the capacitor.

It should be noted that the two contact terminal board, TSI, which provides
connections for an external amplitlude modulator, should be mounted to recede 14"
behind the appropriate rectangular opening at the rear of the cabinet. This is done as
a factor of safety since the terminals carry the full amplifier plate potential. The lugs
should face the bottom of the cabinet,

Mount the five contact, terminal board, TS2, Qush against the outside of the other
rectangular opening at the rear of the cabinet. The lugs should face the bottom of

the cabinet.

Mount each antenna terminal by taking a metal termunal stud and placing over the
threaded end a metal washer, the male ceramic bushing, and a hber washer. Feed
through the cabinet hole from the inside and add another iber washer, the temale
ceramic bushing, another metal washer, a soldering lug, and 244" diameter hexagon nut
to the threaded end of the stud on the outside of the cahinet.

Place C17 and (18, the 2 mid. 1,500 velt hlter capacitors, in their alloted holes, add
the large lockwashers over the insulated, threaded, terminal Dushings heneath the
chassis, and tighten the large hexagonal nuts thereto. These assemblies should be
oriented so that their terminals align in a row parallel to the side wall of the cabinet.

Affix dual elecirolytic filter capacitor, Cl6a and C16D, in the 34" diameter hole with
the supphed locknut.

Fifiy walt bleeder resistor, R12, mounts beneath the chassis by means of the clip
(vpe brackets supplied for it. Fasten the rear bracket on the screw helding the hlter

-




choke, CH2, by adding a lockwasher and nut. For the front bracket, fasten a 6-32 x 24"
long screw, lockwasher, and nut in the chassis hole behind the last crystal socket. In
addition, add the bracket, a soldering lug, and a 6 32 nut. This serves to elevate the
front bracket to approximate the level of the other bracket.

The band-switching assembly, BSA, mounts on the provided bracket with the two
higher frequency coils near the chassis. A panel bushing 1s used where the B5A shaft
protrudes through the panel. With the hardware removed from the threaded shank
of the band-switch, advance the assembly into place by feeding the shaft a short
distance through the 35" diameter hole in the bracket, slip the switch’s lockwasher and
nuat onto the shaft hetween the bracket and the [ront panel, add the nut from the panel
bushing onto the shalt while 1t i1s in the same position, push the BSA completely against
the bracket so that the shaft now protrudes through the front panel hole, and slip the
panel bushing over the shait from the front into the pane! hole. Then tighten the
BSA lockwasher and nut to fix the BSA to the bracket, and take up the other nut on
the panel bushing to fasten it to the [ront pancl.

Mount exciter tuning capacitor 9 directly on the front panel using its threaded
shank and hexagonal nuts. The frst nut on the shank should be positioned so that
when a lockwasher is added, a portion of the threaded shank protrudes sufficiently
through the panel to fully engage the other nut to he used on the front. Before 9 is
firmly affixed, the body of the capacitor should be held in place so that the stator plates
are close to the BSA as depicted in the bottom view photograph.

Use the hardware accompanying the fuse receptacle to mount it on the rear wall of
the cabinet in the 1&* diameter hole. Place the rubber washer on the assembly first so
that it rests between the head of the fuse receptacle and the cabinet. Add the lock-
washer and nut on the other side.

In the large hole centered between the toggle switch heles on the front of the panel,
mount the pilet light assembly with the Hat portion of its bracket against the chassis.

Affix tuning knots to the shafts of the vanabile capacitors so that, when the capacitors
are set at maximum capacitance, the white pointer Iines align with fiigure 10 of the dial
calibraiions. Fasten a knoly on the shatt of the BAND SELECTOR switch so that the
white line aligns with the 10-11 marker when the rotor is at its extreme, left position.
The white line on the knob should align with the number 1 marker of the CHANNEL
SELECTOR when the crystal switch 1s mounted and its rotor is at the extreme,

T={¢ position.

Ii will e found convemenl Lo mounl the crysial switch, toggele swiltches, and meter
during the wiring procedure as wilt be specified later.
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