ITI MODEL 51SB-B SINGLE STDEBAND GENERATOR

Ae. INTRODUCTION

1. General Description

The B&7 Model 51SB-B Single Sideband Generator has been designed as a come
panion unit for the B& Model 5100-B Amateur Radio Transmitter. It is contained in
an attractive matching cabinet measuring 10 inches wide by 11} inches high by 14 3/4
inches deep ‘and weighs 27 pounds (see Figure 1). The unit is bolted to the right
side of the Model 5100-B to form one integral assembly. Connections between the two
equipments are made through holes located on the sides that are bolted together. The
terminals at the rear of the Model 51SB-B provide for making connections to the voice
operated relay circuits.

A hinged cover at the top of the cabinet permits easy access to the inside
for replacement of tubes. For servicing, the equipment may be removed from the cabi-
net and disassembled into three basic units, the RF unit, the Audio Unit, and the Main
Chassis Unit (see Figure 14). The latter unit consists of the front panel and the main
chassis which contains the receptacles for plugging in the other units, and terminals
for making the necessary connections to the equipment. All operating controls are lo=-
cated on the front panel. Those controls requiring infrequent adjustments are located
within the cabinet. The equipment has been designed with an eye toward ease and sime

plicity of operation.

2. Function of the Equipment

The B&Y¥ Model 51SB-B Single Sideband Generator is designed to connect
directly to the Model 5100-B to convert it to a bandswitching single sideband sup-
pressed carrier transmitter but still retaining all of the normal 4M and C4 features.
Connections are made in such a way that the output of the 5100-B multiplier section
feeds the RF input to the Model 51SB-B whose output, in turn, drives the final grids
of the 5100-B. The 51SB-B combines its RF input with the audio input to its micro-
phone ' jack to produce a single sideband suppressed carrier signal. Either the upper
or the lower sideband may be selected by means of a switch on the front panel. The
SSSC signal output of the Model 51SB-B drives the final amplifier of the Model 5100-B
as a class AB; amplifier. RF connections between the two equipments are made by means
of two RG-62/U cables located on the 5100-B which plug into the RF section of the
51SB-B. -“Filament and D.C. voltages are supplied through a cable located on the 51SB-B
which plugs into receptacle J506 on the 5100-B chassis. '

3. Electrical Specifications

"a. Power Source
6.3 V.A.C. 3.2 A.
250 V.D.C. 130 MA.

These voltages are obtained from the 5100-B.

b. Frequency Coverage
The Model 51SB-B is completely bandswitched and is designed for opera-
tion in the following amateur radiotelephone bands: :

80 Meter Band.- 3800 Keps. to 4000 Keps.
40 Meter Band - 7200 Kecps. to 7300 Keps.
20 Meter Band -14200 Keps. to 14300 Keps.
15 Meter Band -21250 Keps. to 21450 Keps.
11 Meter Band -26960 Kcps. to 27230 Keps.
10 Meter Band -28500 Keps. to 29700 Keps.
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¢. RF Input characteristics
Frequency - same as the desired output frequency.
Input impedance -~ 50 ohms resistive onm all bands.
Input voltage required - 1.5 to 2.0 VRMS on all bands.

d. RF Output characteristics
Frequency —~ same as input frequency, Peak output voltage is-
approximately 75 volts when driving a class AB] stage.

e. Audio Input
Crystal or dynamic microphone, Amphenol 80-PC2F two contact comnector..

f. Tube complement

(1) RF Unit

Balanced Modulator - 2 -~ Type 12AT7
First driver - 1 - Type 6CL6
Second driver - 1 — Type 6V5

(2) Audio Unit

Voltage amplifiers - 33 - Tygg 12AT7

Voice operated relay tube - 5 — Type 12AT7
Rectifier -~ — 1 - Type 6ALS

B. INSTALLATION AND OPERATION

The B&W Model 51SB~B Single Sideband Genserator is shipped, complete with tubes,
in a cardboard container, properly baffled and padded to prevent damage in transit. After
the equipment has been removed from its container, inspect it to ascertain if it has
suffered any damasge in transit. Make sure that all tubes are intact and properly seated
in their respective socksts.

1. Installing and Connecting the Equipments

.Remove the Model 51SB-B from its cabinet after removing the eight retaining screws,
six on the front panel and two on the bottom rear of the cabinet. The equipment can now be
more thoroughly inspected for damage.After disconnecting the power line, Temove the two
plug buttons from the right side of the 5100-B cabinet, then bolt the 51SE~B cabinet to it
with the four bolts, flatwashers, and lockwashers provided. The bolts are threaded into the
four tapped inserts on the right side of the 5100-B. The flatwashers are used as spacers
between the two cabinets while the lockwashers are placed under the heads of the bolts., The
51SB~-B may now be replaced in its cabinet and secured with the screws previously removed.

Connect the two equipments together by passing P301 of the 51SB-B through the
Trear opening common to the two cabinets and plugging it into J506 of the 5100-B., Pass
X304 of the 5100-B through this same opening and plug it into J101 of the 51SB-B.  J101 is
located on the rear of the 51SE~B. RF unit. Pass X305 of the 5100-B through the forward
hole common to the two cabinets and plug it into JLO3 of the 51SB-B. Jl03 is located on
the top front of the 515SB-B RF unit.

Remove the cover at the rear of the 515B-B so that the terminal board TB301 is
accessible. Connections to TB301 are made as. follows:

Terminal No. 1 — connect to station grounding bus.

Terminals Nos. 4, 5 & 6 ~ these terminals are connected to SPDT contacts of the
Voice Operated Relay and are utilized in such a fashion that the receiver is
disabled when the VOR is energized.

~16~



Terminals Nos. 7 & 8 —-comnect in series with the. antenna relay circuit.
Perminals Nos. 9 & 10 ~ connect across the receiver spedker.woice-ceil, ' This
connection together with the VOR deactivating circuit in the audio unitxﬁrovida
for preventing the loudspeaker output from operating the VOR.

The above connections are shown in Figure 15.

2. Preliminary Adjustments

. All operating controls for the 51SB-B are located on the front panel and perform
the following functions:

TBAND SEIECTOR! switch — Selects the desired band of operation.

"BAL,. MOD. TUNING'" control — Tunes the plate tank circuit of the balanced
modulator stage.

SORIVER TUNING! control — Gang tunes plate tank circuits of first and second
driver siages.

MAUDIO GAINY control - Controls overall gain of the speech amplifier or the
levsls cf the audio signals fed to the balanced modulator and hence the SSB
power ouiput. ‘

FBATANCT® controls — Used in balancing out the carrier from the balanced modu~

labor nrab.,.

TBALANCE~UNBATANCE"® switch ~ Used for unbalancing the balanced modulator stage
witbount nizcssitating disturbing the balancing controls. This is done when the
equipmen® is being tuned.

MMETTRP ewitch — Used in conjunction with the front panel meter.

RGRID p931t10n —~ Indicates the grid current of the 5100-B final amplifier tubdes.
ROTGE positlon - Indicates relative level of RF output of the 51SB~B. This
indication is used when balancing out the carrier from the balanced modulator
stage.

MTUNECPER. * switch —~ In the "TUNE" position, this switch places a short across
She uorm¢lLy open key Jjack of the 5100-B and also energizes the voice opsrated rels
In the "OPER. " position, this short is removed and the VOR is operated either by
the vo:ce output of the microphone or by the pushrto—talk switeh on the ‘microphors,

of the 5lsBéB is an upper or a lower sideband signal.

WMIC. M jack - Terminal No. 1 is the microphone input. Terminal No. 2 provides
cornaction for push~to—talk microphone switch. Grounding this terminal through
the microphcone switch conses the voice operated relay to become energized.

With the 51SB~B connections completed, connect the 5100~-B to the A.C. line.
Also comnect the RF output to a ten meiter antenna or a dummy load and plaece it into normal
CW opsration at 29,600 Kcps. Tune and load the final for a DC plate current of 300 ma.
Note that with the 51SB-B "METERY switch in the "GRID" position, the 515SB-B panel meter
reads the grid cuvrrent of the 5100-B final tubes. Making sure that the 'MULTIPLIER TUNING#
control is properly peaked, set the 100-B 'EXC. CONTROL" for a grid current of «5 to 1.5
ma. Place the 5100~B "I.V." switch in the "OFF position and proceed as follows:

a. Place the 5100-B 'NORM-SSB" switch in the "SSB position.
Dc not disturdb any of the other controls.
b. Place the 515B-B controls as follows:
BALANCE-UNBALANCE" switch ~ "UNBALANCE'" position
BAUDIO GAIN'" control — complete counter—nlonkwlsse position
VBAND SELECTORY — 10 meter band.
IWMEIERT switch ~ YOUTPUT! position
HT(WE-OPER, ® switch — FTUNE" position.
PSIDETAND # selector - either position
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¢. Place the 5100-B 'HV" switch in the "ON!" position., The 51SE-B panel meter
should now show a reading.

d. Lift the top cover of the 5100-B and peak this meter reading by adjusting
0326 with an insmlated tool. (€326 is located at the rear of the 5100-B
R.F. section near the "NORM-SSBY switch.

e. Further peak this meter reading by the "BAL. MOD. TUNING" and the "DRIVER
TUNING " controls.

f. Lift the top cover of the 51SB~B and further peak the meter reading by
adjusting €122 located inside near V103, Each time Cl22 is adjusted, "rock"
the "DRIVER TUNING! control for maximum meter reading. Repeat this until no
further increase in the meter reading can be obtained., If the meter needle
goes off scale, keep it on scale by backing down on the 5100-B "EXC. CONTROL",
Repeat the above steps d to f, this time using the grid current as an indica~
tion. Note: ©326 and (122 will require no further adjustments after this.

g, Place the 51SB MBATAN CE-UNBALANCE!" switch in the IBALANCE" position and
balance out the carrier by means of the two balancing controls at the top
of the 51SB~B panel. These controls must be adjusted alternately so that
the meter reading (switch in "OUTPUT! Position) is reduced to zero. The
equipment is novw adjusted and ready to be put into SSB operation.

Note: If a dummy load or a 10 meter antenna is not available, the above
adjustments can be performed at the high end of the 15, 20, or 40 meter bandss

3. Operation

With the 5100-B "WORM-SSB" switch in the 'NORM" position, place the 5100-B into
nermal CW operation at the desired operating frequency and load the final to 300 ma. The
appropriate antenna will, of course, have to be connected to the transmitter. With the
5100-B "HV!" switch in the M“OFF! position, place the 'NORM-SSB" switch in the "SSB" position.
“eturn the "HVM switch to the "ON" position and proceed as follows:

a. Place the 51SE~B controls as described in section 2b. above except for the
FBAND SELECTORY wirich should be set to correspond to setting of the 5100-B
YBAND SELECTOR'. . :

b. Tune the "BAL. MOD. TUNING" and the "DRIVER TUNING' controls for maximum
output as indicated on the 515SB-B panel meter. A sharper indication ¢f maoximmm
is obtained by observing the grid current. However, it should be noted that
grid current does not flow until the peak driving voltage at the grids of the
5100~B final exceeds the grid bias.

¢. Set the 5100~-B YEXC. CONTROL" for a grid current of .5 to 1.5 ma.

d. Place the 'BALANCE-UNBALANCE" switch in the 'BALANCE" position and balance
out the carrier by alternately adjusting the balancing controls. Thess ‘
controls are adjusted until the output meter reads zero. A course indication
of balance is obtained by adjusting for minimum final amplifier plate current
and then using the 51SE-B output indication to reduce the carrier level to
28Iro. . .

Note: Do not readjust the 5100-B "EXC. CONTROL" and the '"MULTIPLIER TUNING "
control after the carrier has been balanced out as this may cause a slight -
ghift in the balance. Shifting the operating frequency by more than about

50 Keps. may also cause the balance to shift, in which case, balance can be
restored by repeaking the IMULTIPLIER TUNING! control.

e. Connect the microphone to the "MIC!" jack.* Speaking into the microphone
in a normal manner, advance the 51SB-B MAUDIO GAIN" control clockwise until
the grid current barely 'kicks up! on voice peaks. The 5100-B is now being
driven to full class AB; output.

¥ B&Y will have available, shortly, a microphone adaptor, Type 51 MCA. This
adaptor will permit the use of one microphonse with the 5100-B & 51SB~B combination without
the need for switching microphones when going from Al to SSB operation.
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Tor voice-break-in operation, place the #TUNE-OPER." switch in the "OPZR." position.
Speaking into the microphone in a normol manmer, adjust the 'VOR SENS." control (located
sear the front of the Audio Unit chassis) so that the voice operated relay orerates positivelye
"he hold in time for the relay is adjusted by the "VOR-DEL® control (also located on the
fudio Unit chassis) Advancing this control clockwise increases the hold-in time which is
set to suit the operator. *

For push-to—talk operation, turn the "VOR SENS.H control completely counter clock—
wise. The relay is then energized, by means of the push-to-talk switch on the microphone.

L When voice—~break—-in operation is employed, it may be desirable to use a loudspeaker
on the receiver, in which case, provision is made to prevent the loudspeaker output from
operating the VOR. This is dome by feeding the voltage developed across the speaker voice
coil to terminals 9 and 10, at the rear of the 515B-B. With the receiver gain set at a
comfortable hearing level, advance the WVOR DiACT. SEUS.' control clockwise, from its
extreme -counterclockwise position, until the speaker output ceases to operate the VOR.

Note: WHEN BREAK—IN OPERATION WITH LOUDSPEAKER IS EMPLOYED, THu RECDIVER MUST
BE DISABIED DURING TRANSMISSIOI PERIODS. This can be accompliched by the SPDT VOR contacts
that are brought out to.terminals 4, 5, and 6 at the rear of the 51SBE-B as shown in Figure 15.

The Audio Unit chassis has two other controls, the "BAL." control and the "PHASE
ADJ." control. These are adjusted at the factory and locked in place. They should not be
disturbed unless they are out of adjustment for some reason. The RF phase- shift network
ad justments (C101 to C106 and .0l to L106) located at the rear of the RF Unit chassis, are
wctory adjustments. These too will not normally require adjusting when installing. In the
svent that any of these controls do require adjustment, the procedures for doing so are given
in the section under "Maintanance and Trouble Shooting.

C. CIRCUIT _DESCRIPTION

The B&W Model  51SB-B Single Sideband Generator utilizes the phasing principle of
generating a single sideband supnressed carrier radiotelephone signal. The circuits are
designed ‘so that the single sideband signal is generated at the operating frequency which
obviates the necessity for hetrodyning stages. The result is an equipment that is very
simple to operate and adjust.

The equipment is mad2 up of three major subassemblies, the RF Unit, the Audio Unit,
and the Main Chassis Unit. These are interconrected by means of cable and plug assemblies
and can be easily disassembled for servicing.

1. Main Chassis Unit

The ilain Chassis Unit consists of the front panel assembly and the chassis for
mounting the RF and audio units. (See Figure ik). The front panel mounts all of the
necessary operating controls as well as the meter and microphone jack. The chassis contains
the necessary wiring and receptacles for interconnecting the RF and Audio Units. It also
contains the cable and plug assembly for connecting the egquipment to the 5100-B. This
cable provides for feeding the necessary voltages to the 51SB-B, for metering the 5100-B.
final grid current by means of the 51SB~B panel meter, and for connecting thé 5100-B keying
circuit to the circuits of the 51SE-B. The terminal board on the rear apron of the chassis

* If the operator wishes to "talk himself” on frequency, he shonld disable the
rece?ver muting circuit by opening the SPST switch shovm in Figure 15, Then by listening
to himself on the receiver headphones, he can adjust the transmitter frequency until his
voice sounds natural.
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provides for making connections to the voice operated relay contacts and to the speaker
deactivating circuit. All of these terminals are filtered to minimize conduction of RF
1ergy through external leads.

2. R.F. Unit

The R.F. Unit is contained in a separate chassis measuring 12 inches long by
3 7/8 inches wide by 3% inches high.(see Figure I14). Referring to the schematic diagram
(Figure 16) of the 51SE-B, the R.F. Unit is shown at the top. It consists simply of a
90 degree R.F. phase shift network, a double balanced modulator stage, and two Class-A
R.F. voltege amplifiers. All stages are band switched for operating convenience.

‘ The R.F. excitation voltage from the Model 5100-B Transmitter is fed to the R.F.
input receptacle, J101, which is connected to the input of the S0 degree R.F. phase shift
netvork., This network splits the R.F. voltage into two equal amplitude components that are
90 decrees out of phase with respect to each other. These  two voltages are then fed to
the input of the double balanced modulator stage where they are combined with equal ampli-
tude audio voltages, also 90 degrees out of phase with respect to each other, to produce
a single ‘sideband suppressed carrier signal. -

The double balanced modulator consists of two single balanced modulators with
separate input circuits and a common output ecircuit. If we consider the single balanced
modulator, V10l, we see that the plates are connected in push—~pull through the tank circuit,
1111 and C116. (Cl15 is connected in parallel with I111l and Cl116 for all bands except 10
and 11 meters). The grids are connected in parallel for the R.F. signal through €107 and
€108, and in push-pull for the audio signal through L107 and L108. R108 is the carrier
balancing control which varies the gain of V101-A and V101-B differentially. Thus, in the
absence of an audio’signal ‘and with equal in-phase R.F. voltages on tie grids, R108 is

djusted so that the output of VIOl-A is just equal to that of V101-B. Since these two grid
voltages are equal and in phase, there is no net output voltage at the link of Lll1ll, and
hence the carrier is balanced out.

If we now apply a push-pull audio tone to the grids of V101 through L107 and 1108,
they are alternately biased negative and positive with respect to ground. Thus when grid
No. 2 is 'positive with respect to ground, grid No. 7 is negative with respect to ground,
and vice-versa. We then have each triode conducting more heavily than the other on alternate
half cycles of the applied audio tone. The net outnput at the link of L11l1 is then as shown
in Figure 17a. This is a double sideband suppressed carrier signal. These two side frequen-
cies are of equal amplitudes, spaced twice the audio frequency, and are centered about the
carrier frequency..

If novw, we apply the same R.F. and audio voltages but each shifted in phase by
90 degrees, to the grids of V102, the output at the link of L1ll due to V102 is also as’
shown in Figure 17a, but with one important difference, one side frequency is exactly 180
degrees out of phase with the corresponding side frequency output of V101, the other two
side frequencies being exactly in phase. Tae out-of-phase components cancel each other in
tae common output circuit while the in-phase components add together and the result is a
single sideband signal.

In the above example, let us assume that the two upper side frequencies cancel
each other producing a lower single sideband signal. 1f now, we reverse the phase of one
of the audio signals, the two lover side frequencies become exactly 180 degrees out of
phasie;, resulting in an upper single sideband signel. In thais particular case, phase
~eversal of one of the audio signals is accomplished by S301.
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If the audio signal is a singlc audio tonc, thc output of the double balanced

modulator is 2 single R.F. signal wvhosc frequency is displaced from thc suppressed carrier

* an amount equal to the audio frcqucney. Since it is impossible to obtain complete carrier
14 unvantcd sideband suporession, this R.F. signal will eppear to heve a small amount of
amplitudc modulation as shown in Figurc 17b. his waveform represents a good single tone,
single sidcband signal. Lack of a small amount of moduvlation on the R.F. envelope is an
indication of cxcessive audio or R.F. drive causing a stagec to be overdriven. Vhen the
audio signal is specch, the R.F. cavclope is of the form of Pigurc 1l7c.

The output of the balanced modulator is link couplcd to the grid of V103. This
is a convontional Class-A, R.F. voltage amplificr utilizing a type 6CL6 pentode. Its output
drives V104, a 6V6 which is also operatod as a Class—A voltage amplifier. Both of these
anplifier stages have identical plate tanlz circuits so that thoy may be readily ganged tuned.
The trimmer capacitor (€122 is adjusted so that thc total shunt capacity across the first
driver plate circuit is equal to that across the sccond driver »nlate circuit when the latter
is connected to the grids of the 5100-B final.

C129 couples a smell portion of the 6V6 output to the germanium erystal rectifier
circuit. The d.c. output currcent of this circuit is indicated on the panel meter M30l. This
indication is uscd when balancingz out the carrier.

The output of the 6V6 is coupled to tie 6146 grids through €128, a short length
of RG-62/U cable, and $302-C of the 5100~B, when S302 is in the "SSB " position. Also, with
S302 in the "SSB! position, the output of the 5100~-B multiplier section (arm of S302-A) is
coupled through S302-4, €326, 0327 and a short lengti of RG-62/U cable to the R.F. input of
the 51SB-B. Here, 0326 and (327, togcther with the 51B-B input circuit, provide for lowering
the multiplier output voltage to the level required at the input of the 51SB-B.

. Audio Unit .

The ‘Audio Unit is containecd in a chassis mcasuring 12 inches long by 3 1/8 inches
vide by 2 inches high. (See Figure 14). The schematic diagram for the unit is shown at the
bottom left of the 51SB-B schematic of Figure 16. The microphone output connects to terminal
No. 1 of J302 and is amplified by V201-A and V201-B. The output of V201-B is fed to R208,
the MAUDIO GAIW" control which controls the voltags level at the grid of V202-A. The audio
signal is further amplified by V202-A whose output is transformer coupled to the low-pass
filter composed of L201, c204, and €205. This filter has a cutoff frequoency of approximately
3500 cps.' end is provided to attcnuate thosc audio frequencies lying above 3000 cps. This is
done since-these frequencies arec beyond the operating range of the B&W ifodel 350, Type 2QM4,
90 Degrce- Audio Phase Shift Network.

The output of the low-pass filter feeds thc parallel combination of R210 and 2201,
R210 is adjusted sao that at 1000 cps., the two output voltages of Z201 (pins 2 and 6) are
equal and exactly 90 degrees out of vhase with respect to each other. This vhase angle is
then maintained ¢to within 1.5 degrces of 20 degrecs as the frequency is varied from 300 to
3000 cps., and the relative amplitudes arc held constant,

Tho two oatbut'voltages of 2201 are then separately amplified by V203-A and V203-B.
The "AUDIO BALAIICE CONT.'"provides for varying thc gains of these two stages differentially
to compensate for slight differences in tubc characteristics so that the two output voltages
are exactly equal. The outputs of V203-A and V203-B are then transformer coupled to the
grids of V10l and V102 respectively.

Connected in parallel with the "AUDIO GAIN" control is the "VOR SENSITIVITY CONTROL",
R219. This controls the audio signal level at the grid of V205-A. The signal is then
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amplificd by V205~A, and rectified by V204—B. The positive d.c. voltagc thoreby-developed
across the scries combination of R224 and R225 in parallel with C209 is apnlied to the grid

' V205-B. This tube is normally cut off by the positive voltage applied to its cathode
through R226. The relay, K201, in the plate circuit is therefore normally denergized.
Application of sufficicnt positive voltage to the grid causes V205-B to conduct and thereby
energize K201. The sonsitivity control, R219, is set so that the relay operates readily vhen
one s»eaks into the microphone in a normal mamner.

The setting of the WYOR DELAY CONTROLM, R225, determines how long tho relay remains
energized after the operator stops talking. With R225 siorted out completely, K201 operates
at ‘e syllabic rate. However, when R225 is sct at the other extreme, K201l remains energized -
for more than five seconds or so after the operator stops talking. This control, is of
course, set to suit the operator.

. Relay K201 can also bo cnergized by pnlacing R228 in marallel with R227. This
reduéqs'the positive bias on the cathode of V205-B sufficiently to allow enough plate current
to flow to énergize X201. R228 can be placed in parallel with R227 by the push-to-tallr,
switch on the microphone or by the "TUWNE~OPIRATE" switch, S$5303.

Contacts 2 and 3 of K201 are utilized for the antenna relay circuit. As indicated
previously, thesc are placed &n series with the antenns relay coil and the antenna change-
over terminals, of tHe 5100-B. Contacts !, 5 and 6 are brought out to the rear terminal -
strip for use-as desired. - Contacts 8 and 9 are utilized for keying the buffer stage of the
5100-B, When these contacts are closed, blocking bias is rcmoved from V201 and V202 of the
5100-B Crystal Oscillator and Buffer Unit. Thus, R.F. excitation is applicd to the R.F.-
input of the 51SBE-B only when K201 is energized or vhen the key is closed.

When voice-break—in with loudspeaker oneration is desired, the VOR deactivating
sircuit is provided to prevent the speaker output from actuating K201. This is accomplished
by. feeding the signal developed across the speaker voice coil to the imput of T201. This
signal is amplified by V202-B and then rectified by V20k-A vhich develops & negative:voltage
across tho parallel combination of R218 and C207.. This negative voltage is used tp bias the
diode V204~B throvgh R223, and it is this bias that prevents the microphone output due to
the speaker outout from developing sufficient positivc bies.across 0209 to energize K201.
With the loudspeaker output sct at a comfortable hearing level, the "VOR DBACT SENS." control
is advanced clockwise until the speaker -output ceases to actuats the VOR.

D. MAINTENANCE AND TROUBLE SHOOTIHG

1. General

The Model 51SBE~B Single Sideband Generator has becen designed so as to require _
a minimum of servieing. ‘It will be found thet faulty operation of the equipment can usually
bo attributed to a faulty tube. For this reason, it will be good practice to maintain spare
tubes on hand, one of each type uscd-in the equipment. Once having established that all
tibes are in satisfactory condition, one can proceed to losalize the trouble to a particular
stagse.

Any program of equipment maintenance should include s prograia 0l DPrevenvive
maintenance. This includes a periodic checl on the functioning of mechanical warts and
keeping the equipment free of dust and other foreign matter. A periodic inspection and
cleaning of switch wafers will also go a long way in preventing troubles from develecping.

Such cleaning should te done with a small soft bristled brush and a clean solution of carbon
;etrachloride. Under no circumstances should an attempt be made to clean the plastic supported
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cuils with acetone or other plastic solvent. This may result in deforming the coil causing
~hort—circuiting of adjacent turns. :

In the course of servieing, it may be necessary to remove the equipment from the
cabinet. This will require the removal of eight retaining screirs, six on the front panel
and two on the bottom rear of the cabinet. Before removing the equipment, however, pull
out plucs P301 of the 51SB~B and X304 and X305 of the 5100~B. Eefore disassembling any
further, a complete visual inspection of the front panel and main chassis wiring may reveal
the source of trouble. If no trouble is apparent visually, check to make sure that the
R.F. and Audio Units are receiving filament and d.c. voltages. These may be measureda
tho tube sockets referring to the schematic wiring diagram. . If the proper voltages are present,
the next step is to localize the trouble to either the R.F. Unit or the Audio Unit, then to
a particular stage of the unit. :

The R.F. Unit may be removed from the il ain Chassis by removing the three front
panel control knobs, and the #6-32 self-tapping screws on the underside of the Main Chassis.
The R.F. Unit can then be pulled out toward the rear. The R.F. Unit wiring should then be
thoroughly visually inspected. If this does not reveal the cause of the frouble, proceed
to make resistance measurements of the unit in accordance with Table 1. The inside
of the R.F. Unit can be made more accessible by removing the two side cover plates.

If it is apparent that the troyble is in the Audio Unit, it can be removed by
taking off the single front—panel control Imob, unsoldering the microphone input commection
at the junction of 1,301 and C301 and removing the #6-32 self-tapping screws on the undersida
of the Mainm Chassis. Then removing P20l from its receptacle, the Audio Unit can be pulled
out toward the rear. The Audio Unit should then be thoroughly visually inspected, réemoving
the two aside cover plates if necessary. If found necessary, make resistance measurements

5 indicated in Table II, '

When the trouble has been traced to a faulty component, it should be removed and
replaced with one knowvn to be good. In doing this, however, care should be exercised so
as not to-disturb other parts of the circuit. In time, the operator will find that he can
usually-localize most troubles without removing the equipment from the cabinet. The ability
to do this, of course, comes from a thorough working knowledge of the circuits and their
operation.

2. Alignment

Under normal conditions of use and operation, the Iiodel 515SB~B will not require
alignment. However, in the event that those circuits affecting sideband suppression are out
of alignment for some reason, they must be readjusted if the equipment is to provide the
maximum performance for whieh it was designed. These circuits include the 90 degrce R.F.
phase shift network, and the 90 degree audio phase shift circuit. These adjustments will
require a-1000 cps. low distortion (less than 1%) audio signal source and an oscilloscope
for observing the R.F. output of the 5100-~B Transmitter.

The R.F. phase shift network has a different I~C combination for each band.
Each of these combinations must be adjusted at the center frequency of the corresponding
amateur radiotelephone band. These frequencies are as follows:

Band Center Frequency L C

80 3900 Keps. 1106 106
Lo 7250 Keps. 1105 C105
20 14250 Keps. L10L clok

~23—



Band Cehter Frequency L c

15 21350 Xcps. L1103 €103
11 27095 Kcps. Lio2 C102
10 29100 Keps. L1011 C101

The "AUDIO PHASE ADJ." control, R210, and the "AUDIO BALANCE CONT." R212, need
be adjusted at only one of the above frequencies. The adjustment is then-good for all other
bands.

Proceed as follows for aligning the 51SB-B:

2. With the 5100-B Transmitter set up for SSB operation, tune the
equipment to one of the above frequencies following the procedure
given in the section on operation. The 5100-B should, of course,
be connected to an.antenna or a dummy load.-

b. Make up an-R.F. pick-up assembly as shown in Figure 18, and couple
the loop lightly to the output tank coil of the 5100 Transmitter. The
inductance of the coil L, is made to series resonate with the capacity
C. The coupling should be such as to produce a vertical deflection of
about-one inch or so on the oscilloscope. Adjust the horizontal sweep
speed to about 200 'cps.

c. -With the carrier balanced out, apply the 1000 cps. signal to the micro~
phone input terminal of J302. The level of this signal should be about
+003 to .03 volts R.l.S. This voltese should not exceed: .05 volts R.lM.S.
since this may cause the audio input stages to be overdriven and distort
the signal. Under these conditions it will be impossible to properly adjust
“the equipment. o

d. Advance the MAUDIO GAIN" control clockwise watil the final plate current
meter reads about 100 ma. If the equipment is properly adjusted, the oscil—~
loscope presentation will be as shown in Figure 17b. The presence of
more modulation on the signal indicates that adjustments will be required.

€. Adjust L and C of the R.T. phase shift network corresponding to the band
of operation for minimum ripplé on the signal. he capacitors-are made
available for adjusting by removing the cover plate on the rear side of - the
515B~-B.

f. -Adjust the "AUDIO PHASE ADJ." and the "AUDIO BALANVCE! controls of the
Audio Unit for minimum ripple on the signal. Try to minimize the ripple
further by again adjusting the L and C of the R.F. Phase Shift Hetwork.
Bach time an adjustment is made, turn the M"AUDIO GAIN" control completely
counter~clockwise, then check to make sure that the carrier is properly
balanced out.

g. Hext, place the sideband selector switch in its other position, and note
vhether or not the amount of ripple is the same for both positions. If
it is not, adjust the YAUDIO PHASE ADJ." control slightly until the ripple
is the same for either upper or lower sideband operation.

h. With the adjustments complete, lock the "AUDIO PHASE ADJ.! and the
MAUDIO BALANCE" controls in position. Make sure that the adjustments

2k



are not disturbed when locking. These controls will not require further
adjusting when aligning the equipment on the other bands.

i. The equipment may now be alignsd on the other bands as was done above.
Keep in mind that no further adjustments on the Audio Unit will be required.

Note: If either balanced modulator tube V101 or V102 is replaced, it may be
necessary to readjust the RF Phase Saift Metwork for each band; however, if a number of
12AT7 tubes are available, it may be possible to selsct one that will not require these
readjustments.

3. Trouble Symptoms, Possible Causes and Remedies

The following is a list of trouble symptoms that may be encountered, together
with their possible causes and remedies. However, before attempting to localize the
trouble in the 51SE-B, check the operation of the 5100~B as an AM or CW transmitter to
malke sure that the fault does not lie there.

a. Equipment tunes properly, but delivers no output when microphone is driven:
This indicates no output from the Audio Unit. If the VOR operates normally,
check tubes V202-A and V203. If tubes are good, check for bad component
in these stages.

%. If in addition to tho above, the VOR is inoperative, check V20l. 1If V201
is satisfactory, check the components associated with this tube.

¢c. VOR Inoperative:
Check V204~B and V205. If VOR operates by means of push-to~talk or
WTUNE-OPZRATE ¥ switches, check stages preceding V205-B.

d. VOR Deactivating Circuit Inoperative:
Check V202-B and V204~A. If tubes check ok, check components in circuit.

e. Impossible to balance out carrier:
Check V101 and V102. Check connections to P1l02 and components in balanced
modnlator stage. Check DC swpply voltage. XHigh hum level output from the
power supply will cause hum signal to be fed to balanced modulator sBage.

f. No R.F. Drive to 51SB:
Faulty VOR operation. Close 5100-B Keying Circuit. If this restores
R.F. drive, check operation of VOR contacts.

g. Insufficient R.F., drive to 5100-B from the 51SE-B:
Check V103 and V104 and components associated with same. Check d.c.
supply voltage. :

h. Transmitting a doublc sideband signal:
One half of V203 defective -~ check and replace if necessary. V101l or
V102 defective — check and replace if necessary. Check T202 or T203.
Check balanced modulator grid resistors.
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FIGURE 14 MODEL 51SB-B ( WITH CABINET REMOVED)
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TABLES OF D. C. RESISTANCE HEASUREMENTS

The measurements indicated below are in ohms
and are taken between ground and the point
indjcated., All measursments are taken with
‘a1 ‘unit plugs and tubes removed from their
sockets.

TABLE-I
R.F. UNIT
PIN No's. 1 2 3 L 5 6 7 8 9
—= e e |
COMNECTOR
V101 © | 15K w |0 0 e 15K © | ©
Vo2 © | 15K © | 0 0 © 15K © | ®©
V103 82 ‘ 0 © | © 0 © 82 © 0
viok —_ 0 o | ® {3.3k| —~— —00 270 | =
P10l 15K 15K 15K| 15K{ O © @ 2K |
J102 .o «© eo) © 0 -— — —_—1 e

TABLE II

AUDIO UIIT
PIN NO'S. 1 2 3 | b 5 6 7 1 8 9 {14 |10 To 13
CONNECTOR 5 To 18
V201 163K | 100K |{ 1K | O 0 | 163k |470K| 1K O | - -
0- \ e
V203 LB8.,5K | 770K |[500 | © 0 | 48.5K |198K| 500| | — -,
v2ok 100K | 1.34{ O ol T & — | =] — —
s ® 1l at _
V205 WE.58 2.2| 1| 0 | O |58.5K [135 | 1500 | w| — —
P201 © o] 0w | —|] & | o o | ©f 48.5




MQDEL, 515B-B PARTS LIST -1

Circuit B
o) Doacription E vnit

o101 Cap., Maica, Compression 802 R.F. Unit
Trimoer: 65-320 MAF

6102 Cap., Mica, Uompresaion 802 B.F. Unit
Trimer; 65-320 MMF

€103 Cap., Mica, Compresaion 803 R.F. Unit
Trimmor; 100-500 M

c1ok Cap., Mica, Compression 80k B.¥, Unit
Trimmer; 180-690 M

€105 Cap., Wica, Compression 805 R.F. Unit
Trimper; 265-880 MIF

£106 Capy, Mics, Compression 806 B.P. Unit
Primmer; 340-107C MF

o107 cage, Flagd, Silver Micas 833 R.F. Uait
100 M # 5% 500
V.D. 0. = CMLSELGLY ‘

108 ™~B33 R.F. Unit

0109 833 R.F, Unit

o0 cap., Fixed, Silver Micar 833 B.F. Unit
100 £ 5% 500
¥.D,C.W, - CMLSE1OLJ

6111 Fixed, Ceramic Disc., 509 ¢ R.F. Unit

uF, 500 ¥.0.C.W.

oz Cap., Fixed, Caramic Diac 509 R.F. Unit
001 MF, 500 V.D.C.W.

c113 Cep., Fixed, Cersmwic Disc., T-509 R.F. Unit
001 MF, 500 V.D.C.W. i

onk Cap., Fixed, Ceramic Disc 509 R.F. Unit
001 M7, 500 V.D.C.W.

c115 Cap., Pixed, Silver Mica; 7832 R.F. Uoit
18 MMF, # 5% 50
7.D.C.¥. -~ CM15C1805

cu6 cap., Vari., Air Dual Seo— 807 R.F. Unit
tion 50 MUF Por Section

o117 Cap., Fixed, Cersmic Disc., 509 R.F. Unit
001 MF- 500 V.D.C.Ws

cus cap., Fixed, Coramic Disc. 509 B.F. Unit
001 NF, 500 V.D.C.¥.

clig Cap., Fixed, Ceramic Disc., 509 R.F. Unit
.00L NP, S0C V.D.C.V.

c120 Gap., Vari._ Air, Siogle Sec- 1808 R.F, Uit
tion; 36 MMF Max.

ora1 Cap,, Fixed, Ceramic Disc., 1-509 R.F. Unit
001 MF. 500 V.D.C.W.

c122 Gap., Coramic Trimmer 20 809 RF. Unit
to 1

[ors) Cop., Fixed, Osramic Disc., 509 R.F. Unit
001 IF, 500 ¥.D.C.¥s

o2k Cep., Fixed, Ceramic Dise., 509 B.F. Unit

+001 MF, 500 V.D.C.W.




woal stosp ches LS ~ 4

L

Cireuit B4
Symbol Description Pary No Uait
cl2s Cap., Fixed, Ceramic Diac., 509 R.F. Ubit
1001 MF, 500 V.D.C.W.
cies - Cap., Vari., air, Singls Ssc- ©-808 R.F. Unit
tion, 36 MF Max.
o127 Cap-, Fizsd, Corsmic Disc, 7-509 R.F. Unit
001 MF. 530 V.D.C.H,
o128 83 R.F. Unit
cx29 810 R.F. Unit
oo . 7-509 R.F. Unit
c201 - 509 Audio Unit
cz02 Cap., Coramic Disc., .01 7820 Audio Unit
- .’ 500 ¥.D.C.u.
c203 ., Tadular Electrolytic, 821 Audio Unit
20 1@, 50 V.D.C.W.
o2k Cap, ,-Notallized Paper 822 Autao Unit
W, V.D.u.¥.
6205 Gep., Fetallizod Paper; .1 7822 Audio Umt
B M2, 200 ¥.D.C.H.
c206 Cap., Geramic Disc., 820 Audio Unin
MF, 500 ¥.D.C.W.
o207 - Cap., Metallized Paper. s1 7-822 Avdio Uit
V.D.C.W.
c208 Gap., Cocamic Disc., .01 7820 Audio Unit
, 500 V.D.C.W.
0209 retallizod Prper, .1 T-822 Avdic Uit
200 V.D.G.¥.
0301 - Gap., Cevanic Diac.. Fixed, 509 Haio Chansis
001 MF 530 V.D.G.N.
o304 7509 Main Ghasaia
6305 509 Main Cha:ata
0306 509 Main Chasate
c307 7-509 Main Chassis
€308 T-509 Maia Chassis
€309 T-509 Masn Chasais
.00l MY, 506 V.D.C.¥.
o0 Cap., laxed, Coramic Disc., 509 Main Chassls
001 KF. 500 V.D.C.¥W.
@®-101 Diode Germniva Type 243 R.F. Vit
34
CB-102 Diods Cirmaniua Type 243 R.F. Uil

INIh




MODEL 51SB-B PARTS LIST - 3

Cireuit v
Syabol b i Pert No.
J10L Jack, R¥ Luput 7288
J102 Conn., Female, 5 Coutacts 11
3103 Jack, RE Gutput 7288 R.F. Toit
301 Receptacls, 8 Conts,, Jonee 7847 Main Chassip
302 Conn., Microphono. 2 Conts. 611 Main Chassie
3303 Receptaclo, 18 Conts.,Jones  T-848 Main Chassip
30k Twceptaclo, 2 Conta., Jones  T-859 Main Chassis
K201 Relay, D.C. Comts.. 3 -823 Avdao Unit
1 Ap: Coil 10,000 Ohws
D.C, Reatstance, Pull in
., Drop Out
2.C.; Max,
Gurrent - 10 UA, D.C.
L101 Inductor, Slug Tuned T-799-5 R.F, Unit
L102 Inductor, Slug Tuned T-799-5 R.F. Unit
1103 Inducto, Slug Tuned 1-799-h R.T. Univ
1104 Inauctor, Slug Tuned 7953 BT Uaty
1105 Inductor, Slug Tuned -799-2 R.F. Unit
1106 Inductar, Slug Tvaed T-759w1 R, Uit
1207 R.F. Choke, 711 R.E. Unit
500 Microhenrise
R.¥. Choks, 711 RI. Ualt
500 Microhenries
E,F. Choke, 2711 R.F. Untt
500 Microhenries
R.F. Choks, 713 R.F. Upit
500 Wicrohenrise =
1111 Induotor, Bal. Med., Flate 797
1112 Inductor, High Froq., Piate
Goil, for lst snd 2nd
Drivers
1119 Inductor, Low Freq., Plate 798 R.T. Unit
Coil, for lst and 2nd
Drivers
114 Inductor. High Freq., Plate T~880 R.F. Unto
Coil, for lat amd
Drivers
Inducter, Lew Freq.. Plate 7798 R.F. Unit
Coil, £or let smd Znd
Drivers
R, Ohoks, -7 R.F. Tnit
500 Microhourien
Inductor, 45 # 3.0 876 Iudio Unit
Hillienrise
1301 R.F, Cnoke 359 Main Chassia
1302 R.F. Choke : 7359 Main Chassis
1303 R.F. Choks 359 Main Chasais
130k R.T. Choke 359 Main Chassis
1305 R.F. Choke 2-359 Main Chaasis
L3086 R.F. Choke, 359 Maio Chasele
1307 R.F. Choke T-359 Main Chassis
1308 R.F., Cmoke 358 Yain Goasais
L309 R.P, Choke -359 Main Chaesis
301 Meter, Panol Imatrument O-1 1072 Main Chassie

MA. D.G. 50 ohme
é 10£'D.C, Resistance, Spacial
oale Colibrated 0-5 MA, D.O.




Vi JISE~B 2ARTs LIST - 4
. B

ciroutt a0
Symbol Part Fo. Vot
P10 Plug, & Contacte, Jones 7-753-1 R.F. Uasl
Ploz Plug, 5 Gontact: 1812 B.F. Unit
P201 Plug, 10 Contacts 825 sudio Unit
R101 Res., Preoilalon Deposited 110 R.F. Unt:
Cabon, 50 onas, T
v,
R102 Bes, wPrecision Daposited R-110 RT. Uait
Carboa. 50 ohms, # 1%,
.
] Ros., Preoision Deposited 133 B.F. Unit
Caz’ e 15,006 ohms
Rlo4 Ees., Precteion Depotited 133 R.F. Unit
Carbon, 15,000 ohms,
o 1% 3.
RL05 Ret., Precialon Deposited B33 B.F. Unit
Carbos, 15,600 omm
1% B
R106 Rus., Pracasion Depoaited R133 R.F. Untt
Carbon, 13,000 ohma
£ 14 3.
R107 Tes., Yari., Sompostaon R-b5 R.F. Uniy
1005 ofs, 3 10
R108 Rea., vari., Compositien R145 R.F. Unit
1000 chma, { 108, 2W.
R109 Rea,, Tized, cumpnmen. B130 R.F. Untt
6860: sima, £ 102, IX.
Rilo Res., fixed, Composition, RA3L R.F. Unls
220 onms, £ 10%, W
mn Faxed, Composition B112 RF. Unit
sp obue, £ 108, 1.
Res., Fixed, Gampnsiucn Re56 B.F. Unit
47K ohrs, { 106, 1H.
Res., ¥ixed, Cogposition, R-114 RE. Uait
w3, £ 1og.
Gompoei tion, B-115 REF. Untt
av L 108 V.
B3 3es., Foxed, Compentiron, 14 R.F. Umt
270 ohme. £ 108, 24,
R116 Rsc., Tica, compamxnn. B137 BT, Uoit
230 ohus, 1 108, 1.
n17 fima. Oomposstion, B-115 RF. Unip
zaao orms, £ 108, v,
R18 wod, Go omposition, Bl R.F. Unit
R txad, Composition, R-132 R.F. Unit
20 Re3., ¥ized, Composition, Rz P, Uit
820 ohoa, { 108, 1K,
=201 Red., Piaod, Composition, R-66 Audio Unit
470,040 ohus, £ 10%,
R202 Fes,, Firod, Cnagosition, R-65 Audto Unat

1000 ohas.



MUDSL 3L55~B PAKDS LIST — 5
Bei

cirouis
Symbol Part No. Unit
2203 Fixed, Composition R-116 Audio Usit
;on 1000 ohms, £ 108,
R2ok Fixed, Composition, R16 Audio Uniy
;oc 7660 ohas, £ 108,
Roa., Fixed, ua,,pommn RS kudfo U1t
1000 ohas, £ 1 "
2206 Res , Fixed, Ocmpo:inun R-116 Andio Uniy
;100 000 ohue, £ 105,
PO Ree., Fized, Composl.uon. Relst audio Unit
15,000 ohms, £
B208 aes., Vari., Composition, R117 Audio Untt
100,000 chma 0%
i
411 Tixed, Compoattion, R-118 andio Unit
65" ohos, % 10 %, d.
R210 Rea., Vari., Composition, R-119 audio Unit
0 otms, £ 10f, 3.,
pe;
B211 Rea,, Fizsq, compe;nxen R-153 Andio Unzt
R212 + Composition R-119 Audio Unit
£ 108, 0.
a3 Res., Fixedk Gor 0{;“0;1, 253 audio Unit
: , £ 108, 3.
B-21b 2., Vari., Composition, R126 Audio Unit
100,000 ohus, { 108,
1 4Pap:
®-215 Res., Fixed, Com-posnnn 65 andio Unit
1000 ohms, £ 1
R216 Res., Fixed, Composmon »-116 Auwdio Unit
100,000 ohms, # 10%, #w.
r-217 Res., Faxed, Composition, R-116 Avdfo Unit
000 onia. £ 5
R-218 Res., Fixed, Composition, R127 Avalo Vait
1 2 Hbgohms £ 108, .
Rr219 a, compmuon R-126 Audio Unit
nm ooo ohms‘ P
Tap
Koo, Mrehy cnm-ponnwn, -1 Audio Unit
2.2 Megohme, £ 10%,
Red., Fixed, Composition, R-65 Audio Unit
1000 ohms %, 3.
R222 Res., fixed, Composition B-16 Avdio Unit
100.000 ohma, £ 10%, 4w,
R223 Res.. Fixed, Oopposition, B116 Audio Unit
100,000 ohms, £ log, %
Rzat Res., Fixad, Ccm-pcsitiou R227 Audio Untt
1.2 Hegonms, f 104, .
Res., Vari., Composition, R-122 audio Unit

10 tegotmo, £ 108, .
A-Tepsr




MODEL 51SB-B PARTS LIST - 6
o

Cireutt 2
Symbol Deagripti Part No. Unit
R226 Res.. Fixed, Compoasition, R-123 Audio Unit
47,000 chas, { 104,
Res., Fived, Componinnn. R-152 Audio Unit
1500 otus, o 108, 34,
mes., Fixed, Composition, R153 Audio Unit
270 okas, f 108, 3W.
Res.. Me.ision Boron R-169 Main Chassis
g.ar\m 12.5 ohws, £ 1%,
.
$101-AB Switoh. Single Nintaturs 7-813 R.F. Unit
Corauic ¥ofer, 2 Fole
-6 Position
5101-c&D St teh, sml,n Hiraatize 614 R.F. Unit
Ceramic Vafer
-6 Por: ~haL
51018 Switch; Single rinimsure 7815 RF. Unit
Corenic Vafer, 1 pols
Pooiti
s101-F Suiton, Singio Manature 816 RF. Uniy
Cerauio Vafer, 1 Pols
-6 Fositica
51015 Switeh, Sirgle Matature 816 RF. Unit
Coramic Wafor,
-6 Posit,
102 Switch, lever; DPST, T-gh9 R.P. Unlt
5301 Switon, Bay Handle Toggle, 987 Main Chassis
D.P.D.P.,64., 125V.
5302 Switch. Bat Handle Toggle, 987 sain Chassis
D.P.D,Tc,6Ar, 125V,
Switch, Bat Handle Togzle 71071 Main Chassis
P.S.T, 6A-, 125V
Tranef., Audio; Primary 826 Audio Uniy
20,000 cams Single Plate
10/, D.C., oo+ 500 o
Tine ho
Treust, . Auaxo- Primary T-826 Audio Unit
20,000 ks Single Plate
7203 826 audio Unit
Ta04 826 Audio Unit
TB-301 T-B66 Main Chassis
TB-302 Line ¥21tay Bakelite Board D60k Main Chassie
V101 Electron. Tube, Type 12A17 7817 RF. Unit
102 £lactren Tube, Type 12417 7817 R.F. Unit
vioy ¥leotron Tuvs, Type 6CL6 7-818 RF. Unit




HODEL S1SB-B PARTS LIST - 7

Circuit Ba

Syabol Description Part HNo. Unit
viok Electron Tube, Type 66 1-819 RF. Unit
vaol Type 12417 1817 Audio Unit
v202 Type 12AT7 1-817 Audio Unit
V203 . Type 12477 1817 Andio Unit
Va0l Type GALS 827 Andio Unit

. 517
2201 900 sudio Phase Shift Net-  todel 350 Andio Unit
work Type 2
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