FIGURE [. MODENSIO0-E AMATEUR. RADIO TRANSMITTER WITH 3
SIDEBAND GEMERATOR -ATTACHED '



1 _MODEL 5100-B AMATEUR RADIO TRAISI{T

4.  INTRODUCTION

1. Gensral Description

The B&Y Model 5100-B amateur Radic Travsmitter 1s a completely self-contained
transmitter designed for multibend operation. It o housed in & handsomely etyled cabinet
wsesuring 22 inches uids by 11} inches high by 14 3/4 inches deep and weighe 85 pounds (sse
Pigure 1), Torminels and em RF cosnector are rrovided at the rear of tho equipment for
making the nacesenry AC pover, antenna, and control comnnectione, :

A hinged top oabinet cover nermits sasy acoses to the imeide for replacement of
tubes, For usrvlcxné, the equipment may be removed from the cabizet and disassembled into
£ive basic unlte; tie Usin Chassis Unit, the VPO and Dial Aseanmbly, the Crystal Dscillator
and Buffer Unit, tha Julyiplier and Final Anplifier init, and t1e Sposch amlifier and
Modulator Usit, Tho .aln Chessis Unit consists of the front pagel and the nein ohassis
which conteins all pover sum)hﬂa, the racapcacle- for plugslog in the other units, and the
terminele for maldng the D the . ALl operating controle
dre Tooatod on tha fromt panel. Those ccntrals ,-eqmnng infroqnent adjustrent are located
within the cabinet.

N: DO NOT ATTEPT PO OPwinTC THE TRAJS.IMIR UNIESS THE RF OUTFUT IS CONNECTED
70 & m{m 10AD OR 70 AN ANTEHIA. FAILURE TO OBSERVE THIS PRECAUTION WAY RESULT IN DAMAGE
70 THE TNTEGRAL LOW PASS FILTZR.

2. Tumction of the Zquipment

oo liodel 5100-B has boen dusigned for amatow commpications service for the
10, 11, 15, 20, 40 and €0 meter amateur bands. Provision is'thde for either AN redlo— i
tologhony or OF radiotolecraphy. Aleo, when paired with BeAI's S1SB-B, it provides the i
sdded edvantsges of single sidoband transmission vithout any internel changes wheteoaver.
The equipment may alse be Leed to Arive a higher powered RF smplifier, and provision s slad
made vhereby a high powered clase B audio modulator may be driven by the 5100-B modulaters
The tranemitter as ehipped from the factory is complete with tubes and is roady for opere~ |
tion, The only additionsl items required are a microgphone, key, antenna, and cryetals, if !
crystal controlled operation ie desired. 4

3. Blectrical Specificatione

&, Power Souroe
117 V.4.C., 50/60 cps

b, Frequency Goverag:
The iodel 5100~ is completely basdswitched anu ie desisned for
operation in the folloving anateur bends:

80 Heter Band ~ 3,500 Keps. to 4,000 Kops.
46 ietor Band - 7,000 Keps. to 7,300 Kops.
20 Meter Band ~ 14,000 to 14,350 Eops,
15 ifeter Boud - 21,000 6 21,550 Kepa.
1) Jober Rand 26,960 to 27,230 Keps.
10 iter Band - 28,000 to 25,700 Kepss

Emisaion
OV or Auf tolephony (S5B with the addition of the 515B-B)




d. Fregusucy control
Crystal or VPO (crystels not supplied

D.C. Power Input o final ampli:
G - 180 watts (with he 5183 - 180 watts on SSB)
Aif telephony - 140 wat

£. R.F, Output Circutt
Pi-Network - 75 ohme unbalanced output impsdanoe with internal
lov pass filier. Available with 52 ohm output impedance at
ne extra cost.

£+ Audio Imput
Crystal or dynemic mierophono, Anphenol E0~PCZF two contact comnector.

h. Tube Oomplement
VFO - 1 typo GEHG
Crystal oscillator & Buffer Unit — 2 type 6BJ6.
ialtiplier ~ 4 type 6aC5.
Final Amplifier ~ 2 tyze 6146.
Speeci: Amplifier - 1 type GUS and 1 type 6iy5
Hodulator ~ 2 type 614
H.V. Rectifier - 2 typs 53%4
L.V, Rectifier ~ 1 type
Voltage Regulator - t,/pe ODB/VR»-ISO

B. Iils \TION AID OPSRATION

The B ilodel 5100~B Anateur Fadio Transmitter s shipped complote with tubee
and inetruction mannel in s cardboard container, baffled and pudded to provent damage
in transit. After the equipment hes been removed from its contaimer, it should be mspuced
for any damage 1t any have suffered in transit. iiske sure thet all tudes are imtact
phoperly eeated in their respoctive sockets. Unehieldsd tubes are separately packed and
ehould ba inserted in their respective sockets. (See Figure 2)

CAUTION: DO NOT ATTEMPT TO OPERATT THE TRAUSIIIT™R UNLESS THE RF OUTPUT IS CONNECYED
70 A DUMMY 10AD OR TO Al ANPIiTA. FAILUR] TO OBSTRVS THIS PRECAUTION 1AY RESULT IN DAUADE
70 THE INTZGRAL LOW PASS FILPER.

1. Installizg and connecting the squipment.

The 5100-B has been dosigmed for table-top operation and should be located in a
convenient position on the operatin. table. Bofore plugsisg in the AC line cord, make
sll the other necessary connoCtiona o t10 tramsmittor and chock to see that all power
svitches are in their VOFF” positiono. Connoctione should be made in sceordance with
Figurs %, CHECK and DOUBLZ~CEECK ail leada to make cortain thet no errore heve been nede.

8. . Antenna Systems

Tho Tiodel 5100-B may be used with o variety of antemns aysteas. kovever, since
the tranemitter is dosigned 10 foed 3nto & 75 ohm unbalanced lins, the antonen feed system
ehould be arranged accordingly.

(1) Single band nalf veve folded dipole antenna,
This 1s {llustreted in Figure 6. Here tme antenna food linc iz a 300 ohm




balanced line. Tho tra .\nformstina from 75 to 300 ohms and from unbalopoed
line to balanced line is .ccamplished ty means of a balun made wr of twa
B& type 3975 bifilar coils,

(2) uulmana antopna for 80, %, 20, and 20 moter bands.
Thi & saom in Flguro 7, Lt provides ths opsrator with a
rsdiuting eystem for eanh of the bands indicated. This antemna is, of
course, not as effoctive a9 & helf wave antonna designed for alugle band
operation. It does, hovever, represent a ool compromise where coaditions
4o not vernit the erection of a separate antenna for each band. Kere ngain
the transformation from chs traasuitter ontput to the entenna fecd line is
ascomplished by means of the balun described above.

(3) Beam Antennas for 10, 15, and 20 moter banda.
Here o seperate voam anteuna i® nsed for eash band, As siown 1n Pigure 8,
tho antonza is comnocted to tho tramsmitber through a boan balun and a 75 ohm
coaxial line. A separate balun is required for eash band, and these are listed
in the figure. Hote that the balan is mounted right at th& ‘beall.

(&) Half vave split dipols.
This io 1llustrated in Pigure 9. The porformance of tins system is similar
to the folded dipole of Figure 6. The two aystems arc identical excspt thet
the food lime for the split dipole is o 75 ohm balanced line. The tredeforan-
tion is accomplished by two B&W Type 3975 Bifiler colls, Thess are connected
to grovide a 75 ohm unbalanced to a 75 ohm balonced tremsformation. Imstructions
for doing this are proviGed yith each sot of balun coils,

() Ha].f wave split dipole and end fed Zepo antennas \lsigg open wire foed line
™

Fron e oporatioml standpoint, these antennas ae basically eimilar to these
of Pigures 6 and 9. Hovever, ¢ shovn in Figures 10 eud 11, the transforma-
tion from usbalanced line to balanced line is ascomplished by means of an '
enyenna couplor cireuit. The anteana couplor consiets of & MV antenss ooupler
coll with 2 fized link and a B&Y JCXIOOE eplit stator variable capacitor equippe
with a jack ber end mounting braskets. This provides a compact aesombly vithout
leads. B

Feed linc impedance matching is obtaized by plaoizg the feed line asross
appropriato taps on the coupler coil. The londing is accomplished by adgust—
pants of the MNP. TOADIVG' and "AIP. TUNLNGY controls togother with eoupler
capacitor, Ol. "hile this coupler is vory flexible-in that 1t permits matching
2 vide range of imedancce, 1t has tho objocticemble foature of adaing another
‘tuning control to the transnitter.

Althaugh the coupler is stown here 2a usod yith half yave anteanae, it cen

be udod with longer antonuas such as the odd or oven hmlf vave multiple types
as well as the rhombic and 'VM tyse 1igh sein anteemas. As e mutter of fact,
1t can be used writh any antenna vhen & resonemt or nom-resonant foed line
systen is used.

e - TR

To adjust tie coupler when ueed with the 5100-B, preceed as follows;
{a) With the "AHP. LOADISGN control fully clockwise, plase the transmitter into
G operation vith key doun and tho WIUAS~OFZR. switch in the IUIEY position.

() Phca a short anvoss Cl of tae ccupler aad then adjust the "AMP. TUNL4G" control
* mininun plate current dsp.

=




(¢) Remove tho short scross Cl and adjust Ol for moxiama loading.

(a) Tap the antonns fosders on Ll sterting at tac onds, Locate correct taps
by moving line feodere in toward tho conter of the coil, Seloct those taps
that provide maximum leading with CL set as in stap (c) above.

(o) Place the 'TUNE-OPER.! switeh in the OPIR.U sosition and tune and load the
final o maximum with Cl shorted as in step (b).

(£) Romove thc elor#®from Gl and adjust CL as in step (¢) above, If the setting
of Cl is the same as an step (c), the VSWR is catisfactory. If Gl hae
incroased, the lise is inductively reactive, if Cl has decreased, the line
is capacitively reactive,

(g) Repeat the above steps wntil a minimum VSWR is abtpinod.
Obtaining & minimum VSR is bost accomplished by placine a VSUR indicotor in

the coariel lime betveen the couplor und tho transmitter. Heve the BEY latchmaster is a
valusble instrumant for this purpose.

For considerably nore informaticn on antcnnas, couplers, and feed syetoms, the
; Toader 1s reforred to the ARRL antenna Handbook,

' 2. Funetioms of Comtrels

411 operating controls of tne S100-B are located cn the front pamel and perform
* the folloving functionss

MAUDLO GATN" control - varies overall galn of the speeal smplifier azd
modulator and hence the per cenmt modulation,

1
4,0, LGB! switch - controls total AC pover to the tramenitter.

g MTUNE-QPER." svitch — places a resistor in series vidh primary of plate
transformer to roduce the output of taa aigh voltsge pover supply for tuatng
purposss,

MPUNCIION SHTTCE®

VSSB/CHY — selecta the mods of transmiesion, SSB functions only when
51SB-B Single Sideband Generator is ndded.

"WEOU - closes koying cireuit sad rouoves high voltage from final amplificr.
Used to sero beat the tramsnittor with anothar station on the receiver,

"PH® - Bets the tramsnitter up for . rudiotelsphona cperation.

MEXCITATION CONTROLY - varies screen volta,ee on firat and third multiplier
tubes and hence the Arive to the final amplificr.

L:?

V." switeh - controls prianry voltege Yo plate trameformer.

* MMETIR SUITCH! - selects function of front pamel mater,
Y3XC. % - indicates final anplifier screen current, (lncpoxabive onm SSB).
"OD, " - indicates sodulator plate ourrent.
UAMP, * - indicetes final aaplifier plate current.

"FREQUECY SELECTORY - adjusts tne variable capacitor in the VFO,

\ e
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TBAND_SELSCIORM -- changes taps on the final anulifier slate ten coal and
sclocts preper output from the miltiplier to drive the fianl.

VHORI-SSBY switeh - this suitch is wsed only when the iodsl 515B-B is conmected to
the 5100-B. In the '"S5Br position, it feeds tae necessary de voltage for opera-
tlon of the 51SE-B as well as cownscting the output of tns anltiplier section

o the 5155-B mput. It also comascts the 515B-B output to the grids of the
Final Amplifier. Otior functioas of this switch can best be understood from the
schematic dingran,

"AP. LOWDINGH control - sdjusts looding, capecitor of the fianl pi-metuork
platz tank circuit. Setting of this control determines tho degrae of loading
of tpe final amplifier.

. TUNEIGH contiol - adgusts tue plate tnaing capecitor of tae final pl-network
rlate tenk circuit. Taxs capecitor is adjusted for mtaigun final plats current dip.

MUVIIPLIZR THIAG! conwrol - gang tumos loto inductors in the anltiplier section,
This control is adjusted foi maximm excitation owrent for the particular oparating
fregmency as :ndicate? by front panel meter whenm set to WEXC.W position.

AMICH Jack - Amphenol type 80-BO2P tuo contoct commeetor. No. 1 contaet conascted
to ppeach amplifier tnput. i'. 2 contact comected to 51003 control relay for
pusii~bo-talk operation.

YEEY"_jeok - norsalsy open tclepione type Jack. Closing of eircuit by means of
he koy Tenoves blocking biac from the tubes in b1e eryatal oscillator and
Duffer nait uad atthe sena tine roduses the fied grid biss on the fianl erids
from Yeyond cuteff bo tiab requirsd for prover operation. This cireuit is
closad vhen FFUNGTION SUICGHY is ia the WEQ or 'PH' position.

Operation

T1th all of the conaections coml.ctud and yith an snterina or dumny load connected

to trememitter output, procead as directe

& O Operation

(1) Befors ,lugsing in the 40 lim plug, met the 5100-B controls es follous:
TAUDIO BAIN" coatrol - complotely counter-clockuise.
"4.0. LINE | ewitca - SOFFY position )
YIUNE-OEER + sviica - IUMEN position
VFULICTI G ! wn..h ~ +58B/CYY position
L% - completaly clockviea

SR SUTTCEY - X(,

"VREQUENICY SELBOTOR® - desired frequency of opsration

"BAND SZLLOTOR! - desired band of operation

MYORi+-SSBY sylbch ~ 'HORI," positaan

AP, LOADING' contrcl - complotely clockwise

AMP. PUALRG control - corpletely clockwise

WYLTIPLTER TWAIHGY control - nay position

VPO-XTAL® swiich - located on the crystal oscillator acd buffer’ unit
chagsis, For VFO operation set this switeh in the 9VFOW position,

For Crystal wentaolled operstion set this syltch in the "XIALW position
ecd ingert the proper crystol in the erystal socket. Use only 80 nater
orystals, {3ee section 0-3)




(2) Plug in the 40 linc cord and placa the "AC LIVEC evitch in the (ONX posation.
Hoto: The '17V-107VY suitch located at the rear of the tramsritter
should be sot at M17v¢ if tio line voltage ie noranl (117V) or higher.
or st €107V¢ if lover than normal.

(3) After allowiag sbout thirty secoads warm-uwp time, plade the THYL
vitch in tha “ONY position.

(4) Uith the key plugzed in aad beld down, afjust the MULZIPLIZR TUATHG ¢
control for maximun mgter iadication. (MEXT.R SIITCHY in "EXC.® pasition).
Keep meter on scalc by reduoing WEXC. COUTRORM ae this cdustwent is ende.

(5) Eeeping key depressed, tune the Timsl Plato to roeomauce by ndjusting the
AP, TUNINGC control for minimum motor reading. (WETER SVITCRC in
LD, « poaition) +

{6) Place the "FWE-QPIR.« evitea in ¥ie (OPER.« position.

{7) Load the final auplifier by rotuting tae “afP. LOWDING contral counter-
elockwiee ans to two divisioas b 2 tima, Bach time thie is done, Totune
the WP tuning costrol for & miuimm plate current dip. Repeat umtil
the fisal is loaded to & plate cwTent of 300 ma.

(8) sgain adjust tho WULTIPLISR TURIAGN control for maximun excitation as
Indlcated by tae metor yith the METER SYITCR" in the <BXC.¢ position.
idjust tho YBAC. CONTROLY for a final screen current of 20 to 25 na.
(Nster Suitch in PEXC.* position).

(9) The transmittor ¢ mow complotely tuzad ond if comsected to an antesaz,
needs only to be teyed to be put lon the airx. If canfebted to s dumny
load, throy tie H.V.' switcl off befors comnecting the sntenna.

he followln, churt shovs the apiroximata dial settinge for & typical transmitter
en set up for OF operation. Ia each case, the final ammlifior is loaded for & plate
rrent of 300 ma.
AFPROXIATD DIAL SEPTL

FREQUEHCY AP MULTIPLITR &P
SELECTOR 10ADIHG TG TUNIRG
3500 L5 10 7.7
hooo 3.2 1 6.2
7000 i 10 4.8
7300 i 9l B
14000 b2 10 3.9
350 .6 9.5 2.7
21000 W 10 3.9
21450 3.6 %5 3.6
27100 b2 1 25

28000 5 10 5
29700 5.3 9.1 19

5. A Radiotelephons Operstion

ith the transultter adjueted for U operetaon <nd loaded to 225 &m, place
Vo guiteh in the OFFY position and proceed as followe:




(1) Place the "FUNCTION SUITGHY in the 'PH" positio,
CAUTION: VHEU SYITCRLiG TEE 'FUNCTION SYITCHY IAKE SURD THAT THE "AUDLO
GAIN" CONTROL IS IS TR EXTRSMS COUMTER-CLOCKWISE POSITION.

(2) Connect the microphone to the MIC! jack and then place tho 'HVI ewitch
in the #ON" position. Place the WBTTR SWITCH" in the MiOD" position
end note the mdulator resting plato current which should be approximately
5

(3) Speaking into #he microphone in a normal wanner, advance the WAUDIO GAINM
contzol to the Doint vhers tuc modulator plate current reanhes ?0-80° ra. on
voice poake. Under thase conditions, the fimal is boing modulatod Just

wnder 100 per cept on. the voice peais.

For push-to-tall operation, place the 'EV" ewitch in the 'OFF" position. The
push-to-talk suitch on the miccophone cen nov be used to taks over the function of the
MH.V." eyitch, pressing the switch when trepsmitging and roleasing it when receiving.

Hote: The BV is strongly to check tuning and operation of
the tremsmitter, More srportant, tpe instrument oan be wsad to check the VSWR
of the antenna feed and for meling antenna coupler adjustmants.

C. GIRCUIT DESCRIPTION

1. Main Chassis Unit

The “inin Chesals Unit consasts of the front pasel assembly (less VFO and dial
assembly) and the Toceptaclos for plugging in the other units as vell as mounting the
low pass filter, pover supplies, and associated circuite. ,

Referring to the schematic wiring diagram of Figure 13, the low voltage power
supply is a conventiomal full wave circuit ntilizing a type 5U4-GB high vanuun rectifjor,
The rectifier output 1s filtersd dy & two eection ohoke input filter compossd of CH-2,
CE-3. C520A and C520B. Thie pever sapply furmehes the 275 V.D.C, reouired by the maiti-
plier esction, the speech emplifier, the fienl screen grids, and the S1GB-B wienm used.
The regulated 150 ¥,D.C. requirse by whe VFO and the Cryatal Oscillato. and Buffer Unit
1c aleo obteined from this supply tirongh R512 and V3OL.

Begative bias voltage ie cbtained from the low voltage power supply throngh

20 additionel tap oa the Mgh voitage seondary of Tk, The AC voltage ab this tap is
reotified by SRSOL and filtered by \ie Eu iilier shown. Adjustable biss for the modulator
tutes 16 cbtained through she v.liege divider consisting of R§09, 510, and RSLL. Bias
for the final emplifier tubes 1s obteinsd “rom tLo voltngs divader composed of RSL3,. RSl
R515 and R516. Blooking bins for the corsial vscillator and buffer unit is taken from the
gunction of RS15 and R516. Taia blocking bias 15 removed by shorting this junction to
ground which otours yhen the transmitter is keyed or when the WFUNCTION SUITCEM is set at
the WFOW or WPHY positions, Vhon ths janction of B515 and RSL6 ie not sanrted to around,
the fimal grid in “lacc? bogou’ cuioff. F.uovor: whom this point 15 siortod to ground, the
fingl grid blme 4a rastorod te o oo dntormined by the mebting of RSL4. BSL7 together
with 0517 serve as a keveng filter

* liodel 650 - §2 chms
Hodel 651 - 73 ohus




The bias supp ¥ also furnishes the DC voltags required for the apsration of
the control relay, X504, Thie relay performs tie following functions:

Contacts 1 and 2 contvel tha 275 V.D.C. to the miltiplier and thp final screen
&r

Contacts 3 and 4 cantrol tho AG volings to tae primary of the plijie transformer,
3. i

Contacts 5 and 6 are morzally closod and wsed to mate the &tation roceiver when
tranemitting.

Cantacts 7 and 8 ogethe~ with bSOMT control any sxternal antenna changeover
cireui:

Receptacle J500 is prosided Jor cemnecting ihe iodel 5100~B to the 518B-B.
Torminsl boerd TB501, Located on bim wsa: ckassis apron, provides fur making various cosnse—
tions to the tramsmittor. ALl 1>ala c¥s <iliered to minimize conduction of RF emergy through
the leads.

ifeter, M501, togather wiih SU302 provides for metering the fimal scroen and plata
currents and the modwlator plate curreat. Tt should be pointed out thet vhen the 51SB-B is
used with the 5100-B, final screen current 18 not indicated by M50L when SV302 1s in the
USSBY position, The final grid curren® is always indicated by the 515B~B panel meter uith
4ts METER" switoh fn the 'GRID’ position,

ALL controls of the 5160-B .ain Cha,snis Uait ave clearly marked on the schematic
disgren and their fenctions can Te emsily tr

2, Variable Fremuency Oscillator and Dial Assembly

The Variabls Prequency Opcillator employs a type GERG tube in a modified Hartley
circuit. The oseillalor rznge wiom properly adjusted, is from 1680 to 2005 Keps. The
oaciliator fregnanuy is deleimined %, the parsllel sombination of L101, C101, C162, and
€le3. L10L and Cl02 aze vsed to sdjusi tracking of oscillator with the dial while 0101 is
the oscillatar tuning capacitor (merked FFREGUERCY SCLLCTOR! an the fromd panel).
plate circuit of the osclllator is tuued to the oscillator froqusncy so Lat the signal
fod to the buffer amplifier ic wi%kin thy range of 1680 to 2005 Keps. The ousput of the
ogeillater 1s fed to the crycial oscillator and tuffer wnit through a shaclded lead terminated
in plog PI01. Plate and filomont voltsse: arc obtained through P02 which plucs into J502

. on the main Chessis.

The dial essombly is & ear driven unit thmt »rovides a drive rotio of 64 $o0 1.

The disl indicavor ia of the slide 1y type wboto pointer is driven through & cord and
pulley arrangesent. 4 olip clutca Js provided 4o prevent damage to the VFC tuaizg capscitor
whea the dial knob is driven boyoud sifker ewirems pos)t)an. An incremental indicator is
provided on the drive !mob, sach nizja: dvieion of vhich represents ona Kops. on ¢

meter tand, Thus, on 20 meter: oach magor division Tepresents 2 Kope. and A Keps.
respectively, and 4o on dowa 4o 10 mebers. Tigure 12 shows hew to replace a broken dial cord.

3. Crystal Oscillator ard Baffex Unit

hen the Twansmitter ja rat up for VFO operation, this unit serves to isolate
the VIO from the miltiplier. o firet tubc, V201, cperates as a class A amplifier whils




hese tubes also serve as keying tubes. Thus, under key-up conditions, a degative bias of
about 125 volts is applied to each grid theredy cutting them off g0 that no signal is fed
to the mltiplier.

When erystal oontrolled operation is desired, switch 51201, whieh is loceted on
the anit, is placed in the "NTAL' position. This removes plato Yoltege from the VPO
fheredy dieabling it. Placing a erystal in tae orystal socket then sots the transmitter
up for orystal controlled cperation, Crystels for all bands mwet be fundemental 80 mater
crystals. To determine tho proper crystal frequsney for a particular output frequency, ve
can use ths relationship

Crystal Frequency (Keps) =_output ftﬂgusany (Keps.)

n Tepresents the nunber of timas the oscillator frequency is anltiplied
in the muupnax- seckion, The value of u differs for each band as follovs:

Band

Sou
o
204

wREw Y

151
10 & 16

Gomnactions to the Crystal Oscillator and Buffer Unit are made by plogsing
P202 into J501 on the main chessis.

CAUTION: _WRE ON VFO OPERATION, FE:HOVL THCi CRYSTAL FROM ITS SOCKRT.

4, Multipller and Fianl Amplifier Unit ..

The multiplier section of tins unit consists of feur stages. These ars twned by
means of slng tuned inductors which are ganged acd bronght out to the MNULTIPLIER TURLNGY
control on the front panel. Selection of the proper output from the multiplier is accom-
plighed by maane of switch sections SF301 A to D inclusive.

In rormsl operation, the maltiplier output is fed to the final grids through S

4 and C. However, vhen using a Hodel S1SE-B for 568 operation, SW302 is placed in tho "SSB
position. The multiplier then foeds the 515B-B input vhose output in burn, drives the fianl
grids.

The final power amplificr consists of a pair of 6146 tubes, V303 and Y306 conmacted

!1n parallal, The fizal plate tamk circult is o pi-netuork consisting of C334, L30B, L309,

> aud G335, The proper taning range of tho pi-network ie solected by means of SWIOIF and
tape on 1309, The output of the pi-network feeds the low pass filter which is meunted under

the main chesei !

Capacitor €333 is a piston type trimmer capacitor viich is used to meutralize
the fimal amplifier vhen the tramsmitter is sot up for sormal G or Al operation., When
set up for 55B nperat)on neutralization is nct required and 333 is disconmected from the
circult by SW302H

5. Speech Amplifier and Hodulation Unit

Thlo anit is consiructed on a separate sub-chassis and is counscted %o the raat
of the transmitter through PHO1 and JH01. The miorophose output is coscected to the grid
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of the 6U8 triode section V40l-4 whose output feeds the "AUDIO GAIN control, R502. The
ocutput cf the gain control is further amplified by the 6UB pentode section, VA01-B, and by

the wodvlator driver V402, V40Z drives VEO3 and VAOK in push-pull through T1. Ths push—
pull modulators are operated class ASz and deliver adequate power to modulate the finel ¥
auplifier 100 per cemt. The moulators zre coupled to the final amplifier through wodulation
trussformer T2. Ioto the tapped socondary on 2. Thia provides a 500 ohe output from the
modulator in the event that it is desired to drive a higher power modulatcr at a later date.
The 500 chm comnection ie brought out to terminala ¥ and 5 of TBSOL.

D. MUSNTENANCE AND TROUBLE SHOOTIIG
1. Benaral

The fiodel 5100-B Amatcur Radio Tramsiitter has beea designed to require a minimum
of servicing. In most cases of fawlty operation, the cunsc can usually be traced to a bad
fube. It will therefore be a good idea to kecy epare tubes on hand, one for sach type used
in the equipment. If trouble still persists ofter oll tubes have been checked, the trouble
should then be localized to & particular unit.

In order to minimizo the noed for repairs, t1e equipwent ahould be checksd periodi-
cally for faulty electrical and mechanical parts. This ehould also include keeping the
equipment fres of dust and other fure;gn mattor. cxaamng of suitch yafers periodically
with a soft bristled drush oad carbo Un
should the plastic supported coils be cleanea with metoma or other plastic solvent.

In the course cf servicing, it nay be nccossary to remove the oquipment from the
cabinet mnd to remove a unit from the equipment. The inetructions for deing s aTe listed

Removing the equipmont from ths cabinet. o

Discouncet all loads to the rear terminal strip und romoye the counection
to the R.F. output comnaotor, Remove all retuining soreve, 8ix on the
front panel, three at the rear of the cabinet, und four on the undereide,
The equipsent may how be rewmoved from the cabinet.

Romoving the Cryetal Dscillator and Buffer Unit.

Remove the equipment from the cabinet, then remove J501 from F202 on the
anderside of the chassiz. Discomnect the R.F. comnactions to the uait and
romove the four soreys holding it to the top of the chessis. The uail may
now be ronoved from the equipment.

o. Removing the VFO ung Dial asgembly.
If it is deaired to remove the VFO unit only,leaving the dial assembly intact,
1t will Dot e neceseary o remove the equipment from the cabinat. Discomnect

the VFO frou the equipment. Turn taa 'FREQUHTOY SSLEOTOR! dial counter

nlcckwwe 80 thet the dial indicator is on the extrema left side of the dial.
Then loosen the VFO flexibls coupling set screvs oad removs the four screw
securizg the VEO unit to tho dial mssembly. Uhen replacing, check with weetion
2 velow for aligument and tracking.

To remove tho VFO aad Dial Assembly as & unit, the equipnant mat be

remcved from the cadimet and the Crystal Oscallator and Buffer Unit removnd.
Romove tae tyo dial light assemblios from the diel and discommact the VFO

from the equippent. Reaove the 'FRPGUZTCY SILECTOR" knob from its shaft.

Then remove the five sorews securing the dial sssembly to the froat pasel. The -
VFO und Diel Assembly can now bo mamsuvered and removed from the eguipment.

~10-



2.

d.

a,

Removing the .ultiplisr and Final Amplifier Unit.

Temove tae equipdent frem its cabinet, then remove tho frovt panel knobs for
this unit from their shafts. Discomnoct tie RF output cable from tha Llow
pase filter on the widerside of tho chaseis and rewove P01 from J505.

Remove the three ecrews securing tie unit to the chaseis. The Multiplier nnd
Pinal Amplifior Unit can nov be removed from the equipomnt.

Bemoving tho Speech Amplificr and iodulstor Unit.
Remove the oquipment from its cadimet. Discounect the comnsctors on tas
unit on the mnderside of the chassis and renove the four screws securing it to
the top of the chagsis. Ths uait can now be removed from the equipomnt.

Alignnens

VFO Alignment amd Dial Calibration

(1) VFO Aligoment
The VFO Unit as saipved from the fectory is completely aligned. Realign

ment 1s necessary only in those cases vhere the oscillator tube is replaced, the dial cord
requires replaceomnt, or when the vscillator has been saperated from the dial assembly.

() then the oscillator tube is replaced.
i. 4 slgnal source of oxactly 3.6 iicps. is tuned ia on a commmnicationa
roceiver.
1i. After the VFO unit has heon allowed to warm up, set the 'FREQUENCY
SELECTOR™ to 3.6 tcps.
iii, Adjust the trimmer cepacitor, 0102 (located on tha resr of the VFO
chassis) mntil the VFO zero beats exactly with tha standard 3.6 Mops.
oz the Teceiver. Tuis completes the aligmment.

(%) Aligning VFO after renlacing disl cord.

i, Affer the dial has been restrung with a new cord, tumo in a signal of
known frequency gp the receiver. This frequency can alse be 3,6 Meps.

41, adjust the 'WREQUENCY SCLECTORM control until the VFO micnal zero
beats exactly vith the test pignal on the receiver,

iii, S1ide the dial pointer assembly along the cord, vithout in any way
sltering tie frequency of the VFO signal, until the dial pointer
poeition corrosponds with the tast signal. This completes the aligo—
ment procedurs vhen dial cord has beon replaced.

_(c) a1 gg_n;g aftor VRO unit hae been separated from the dial assembly.
Ina siguel of knowa frGAUeICY oR the Tecalver. Hore agaid e
cu use 3.6 ifeps.

L4, Vath the Plexiole covpling loose on the dial shaft, rotata the
funiag cepacitor by means of tae coupling until the VIO signal zero
beats sxactly with the test signal on the receiver.

iii. Vithout disturbing the VF signal frequency, rotate the 'FREQUENCY
SELECTOR" control so st the dial reaiing corresponds to the test

signel.

v, Dignten the sct acrous on ke flexible coupling without disturbing
the VRO signnl frequency, Thie completos the aligmnent procedurs
when VFO unit and dial assembly have been sepersted.

(4) Trecking the VFO uith the dial scale.
Scale tracking adjustments are requirsd only vhen the inductance of the
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oscillator coil, L10l, has baen changed.
With the flexible coupling loose on the dial shaft, rotate the
tuning capacitor Tully counter-olockwise egainst the stop.

ii, Set the FFRIQUEICY SZLECTORW control to 3,355 licps.

11, Tighten the set scrows on tae flexible coupling,

iv. Set tha WFREQUE'CY SSLECTORM control to 3.6 iops.

v. Tsing a frequency otandard of 3.6 Hops., adjust the trimmer
capacitor, G102, to zera beat with the 3.6 seps, standard on the
regeiver.

vi. Check the trackmag at 4.0 heps. by setting, the WFREQUENOY S.LECTOR™
# that the VF0 signal zero beais with a 4.0 licps. standard signal
r. Tracking is complatoe if the dial reading ie on

vii, If tha pointer readirg 1s high on the scale, tha coil inductance is
too lov, Increass the inductance by turning the eore ecrew of L10L
clockwise (approxinately

viii, Repeat eteps iv, v, ad vi atove until the dial tracke properly at
3,6 and 4 0 leps.

ix, If the poimtor rerding s low for 4,0 jiops,, tha coil inductauce is
o0 high. Decrease the inductance by turning tha core screw of L101
counter~clockyise (aprroximately * turn to start).

* Bepost stops 1v, v, and vi above witil the dial tracks properly at
3.6 and 4.0 Hops.

. Aligning the smltiplier Section

(1) Remove tha ,mltdplier and Finml Amplifier Unit from ths equirment as
indicated in saction D-1-d,

(2) Provide a cuitabla cxtensicn power cable with the appropriate plug
and receptacle Lo commect PI0L with J505 permitting operatiom of the
unit extornml to tho chassis. Also provide a suitable extension to
conuect P201 to J301,

(3) Set the FUNCTION SWITGH" to the "VFO® poeition. THIS 1S LiPORTANT!

(k) GCommect a 20,000 ohms per ¥olt voltmeter across the 3300 ohm final

amplifior grid resistor, R318, located on the back of the amplifier

chassls, Set the volimeter ramgs to 50 ¥.D.C. and observe proper
polarity.

Vith the "A.C, LINE' and 'H.V.h switchas in the NOFFM positions,

connsct the transmitver o the A.C. live. Place the 74.C. LINEM

awitch In the 'CI¥ positien and proseed as ndicated below,

(6) 80 METR BAND
Tay Sot "BSTD SIMECIOR® o 80l
(%) Set WFREQUENC! SILICTOR' w0 3.4 licps.

(¢) Pro-set WUVTIPLLIR TGS Sontrel fully counter-clockwise, .
then back cff clackwise ono turn,

(d) adjust the core screw of 5301, (Bee Figure 5 for location)
to obtain wnx.mum deflection on tha meter,

(4] %QYMLEA@_
a) Set WBAID SSLECTORM to £OM.

(b) Set VFREQUENCY SILICTOR® to 3.k licge.
(c) Adjust WTLTIPLIZR TUNINGh control for maximun deflection on tha
meter,
(d) Set 'BAWD SELECYORNM to AGIL.
(o) &just tha core screw of 1302 %o obtain martmum deflaction on tha meter,
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(f) set the YBAND SILECTOR" agein to sgu.
Mg

(g} sat o IICY SELECTOR! to
() Adgust WILTIZLES RNIO! control For naxtmm dofloction on the
me te:

(1) St Than stLoran again to 40 .,

(J) Adjust trimer capaciter, €310, for maximuu meter deflection.

(x) Bepeat steps (a) throuch (J) above witil 1302 and C310 are
peaksd for 3.4 lieps, and 3.7 Meps. respectively.

(8) METER BAD
a) Set "SaM SULECTOR! to BOM.

(b) Set "FREQUE'CY SELECTOR' to 2.b Mepa.
Ec) Adjust WULTIPLIZR 2UTIHG" control for maximum metor deflection.
4) set vBAMD SULECTORY to 20 .
(o) 2djust the cote serew of L 303 for meximum meter deflection.
(£) Set "BATD SELCTORY again to BOM-
(g) Set IFREQUEWCY SSLZCTOR" to 3.7 Mops.
(h) Adjust the 'MULFIPLIER TUNIUGW conmtrol for meximum metor deflection.
(1; Set "BAND SIIZCTORM egain to 20M.
Adjust trimaex sapecitor, C31h, for maximun meter deflsotion.
(k) Repeat otups (a ) Shrough (4} above wntil 1303 and 314 are
poaked for 3.b Mope. and 3.7 tiops. respectively.

13 JPTER PAMD
) Set WBATD SDIZCTOR® to 3Ql.

(h) Set MFREQUENCY SZLECTORM £0 3.53 1cps.

o) Adjust MULPIPLIER TUHIMG! control for maximum meter deflaction.

d) Set "BAND SDIECTORM to 1Sk.

(o) Adjust the ecre serew of L304 to obtain meximm deflection on the
meter.

0-11 METER. -
%a.) Set VBAD SCLECTORM to BOid.
(b} Set "FREQUEICY SELEZCTORM to 3.k Meps.
(e) Adjmet VAVIEIPLIER 'I'memcu control for maximum mater deflection
(d} Set “BAUD SCIECTORM to 10il.
(o} Adjust the core screw of LIS to obtain maximum meter deflscticn
and note the reeding.
() Set "BAJD SLIECTORM agsin te_B0it,
(g) Set UFREQUIWCY SELECTOR® to 3.7 Hops.
(h) Adjust WUITIPLIER TUNLGW control for maximum deflection
he metor.
(1) Set YBAJD STIZCTOR™ to 10¥,
() Adjust the core scrow of 1305 to ohtain a deflection on the
o,
(k) Repeat ateps {a) tarowch (J) above witil eqaml readings on
steps [o) and (3) ars obtainmed.
(1) ©322 is set mear mextmuu, and it 1e usually not neceesary to
chango its sottang.

¢, Adjusting Final Amplifier and iflodulator Bias Voltages

The fina) amplifier and medulator blas voltages aro coatrolled by R514 and
R510 respoctively. These potentlometers are located on the top of the hain Chassis Just
under the final smplifier plate tuning capeeitor, RS14 baiag the oume neareat the fromt
vanel, With the transmitter Set up for C7 operation, romove the excitation lead from the
ultiplier by pulling P201 from J301. Then odjust RSL4 for a resting TAMPY current of
5 ma. and with the VEXC.! control turmed one third clookwise,




adjuet R310 for a resting 'MOD' curreat of 75 ma. ‘'hen the high voltage power
eupply is nurmlly loaded by tho Timal amplifier, the Testing 'MODN surrent 1ill be &
normal 55 ma

d. Houtrelizing the Final Amplificr

Tha adjustable piston capacitor, G333, has besn included to prevent solf-
oscillation of the fimal amplifier vhen the tranemitter is used for OW or Aif operation.

The capacity of 0333 is sdjusted o e uithin & renre vhers self-oscallation 1o aot prasent
on any of tho bande.

3. Troublo Symptoms, Poceible Causce cad Remedies

he following is & list of trouble symptome that mey be encountered, together with
their possible causes and remedios, Tho list, hovever, is mot intended to be all inclusive,
Tut is intended rather as a guido 0 help the trowdle shooter to localize troublee that may
arise.

&, Transmitter completely inoporative, dial lighte do mot light.
No AC line voltace ~ check voltage across AC Line termimale. Blown fmee —
check fuse, Short in ome of the units cansing 380 to blow - pull 21l wnt
pluge aud insort oma by ons wntil feulty unit is located. If no faulty unit
is found, troublo may lic in main chassis.

b, Finnl plato curreat goos off scela.
¥o bize voltage on finnl tubes - chack grid bias which ihopld ncrmﬁlly
be from 55 to 65 volts., Defective finsl tube ~ check G146t

¢, o finnl pletc ewrent - jlate voltage normal.
Excessive grid bles - check bias voltege. Check filaments on final tubes.

d. Basey :oduletion
Improper nodulstor etatic plete current which should be about 55 ma,
chack biss valtage. BLCS, RMC7, or CHOS defective. iicdulation trus{urnar
7-2 dofective, Defective microphons.

e, Cracldng, fryipg or bwszleg noise in cheesis.
Can b caused by expansion and contraction of R525, the AC line voltege
dropping reeietor, This is mormal.

£, Erratic operation.
Intermittant tube or component - try o localize to & particular wnit.
Tap tubes and components in faulty wnit to pimpoint trouble,

£. Hun aud soratoly voice quality on All operation.
Defective VFO Tubo, V101 ~ check end roplace if mocoseary. Dofective
VR tube, V501, which may be oscillating. Cheek C522.

B, Rongh note on CY cperation
Defective YR tube, V501, vhich may bo oscilloting ~ check and roplace if
necessary.

2 gulde 1a troudle shooting, nominal voltages of various points in the
transitter are indteated on the scheriatic diagran of Figure 13.



LL MODEY, 51SE B SINGLE SIDEBAND GENERATO.

A. INTRODUCTTON
1. General Description

The B&W Model S1SB-B Single Sideband Generator has been designed as a compamion
unlt for twa B&W Model 5100-B Auateur Redio Trensmitter, It L contsined in en atirnctive
watching cabinet measuring 10 inches wids by 114 inches high by 1% 3/U inches deep and
welghs 27 pounds (seo Flgurs 1), The unit is bolted to the right side of the Model 5100-B
3 form oue integral assembly, Comadctions between the two eguipments are uede throngh

located on the pldes that are bolted together, Tha terminols at the rear of the
)(adal 515B-B provide for waking connections t0 the voive operated relay circults.

hinged cover at the top of the cabinat permits easy access o the inside for
roplacement of tubes, For servicing, the equipmeat may be romoved from the cabinet and
dieassembled 1nto three besic umiim, the RF unit, the Audio Unit, end the Malo Cheeeis Unit
(see Figure 14). The latter unit vonsists of ths front panel and the main chassis which
contains the receptacles for plugzing in the other uaits, end terminals for making the nec~
essary oonmections to the equipment. ALl operating controle are locatpd on the front panel,
Thoss controle requiring infrequont cdjustnents are located within the cabinet, Ths equip—
wment has been desigued with an eye toward ease and Bimplicity of operatiom.

2, Fuaction of the Equipnent

The B&W Model 51SB-B Single Sideband Generator is dseigned to conmect directly
%o the Model S100-B to comvert it Lo & bendsuitching pingle pidebend suppressed carrier
tranamitier Vot still retaining all of the normal AM and CW features. Coanactions sre
made in ench a way that the output of the 5100-B aultiplisr section foeds the P input to
the Modsl 51SB-B whose cutput, in twn, drives the finel grids of the 5100-B, The 51B-B -
ooubipes its KF input with the audio input to ite microphous *jack Yo produce a single
sldeband suppressed carrier signal. Either the uppsr or the lower sideband may be seleotad
Ty meens of @ switch on the front pansl, The 5SSO sigmal output of bhe Model 51SB-B drives
the finel amplifier of the Model 5100-B as a class AB1 ifier, KF cocnectlions betvesn
ke twe equipments sre made by neans of two RG-62/U cables located oo the S100-B which
plug into the RF ection of the 515B-B. Filanant end D.C, Voltsges are supplied through a
cable located on the S1SB-B which plugs into receptacle J506 on the 5100-B chassis,

3. Hlectrical Specificaticns

&, Pover Source
6.3 V.40 3.2 Au
250 ¥,D.C, 130 Ma,

Thess voltnges are obtainsd from the 5100-Be

. Frequency Cove
The Wodel 51$B-B ic completely bandswitched and is desigued for opera-
tion in the follawing smeteur radiotelsphone banda:

80 Netor Band - 3800 ops. to 4000 Keps.

Lo Meter Band - 7200 Ecpe. to 7300 Keps.

20 Meter Band - 14200 Ecps, to 14300 Keps.

15 Meter Bend - 21250 Kope, to 21450 Kops.

11 Mster Baud — 25930 Keps, to 27230 Kop
10 Meter Band — 28500 Keps. t0 25700 Ecpe
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¢ EF Input cherasterisiica
Frequency - razme as the dusired output frequency.
Input mpedance ~ 50 ohws resistive on all bands.
Input voltage requized - 1.5 to 2.0 VRHS on all bands.

BF Output characteciatics
Frequency ~ aame as input frequency, FPeak output voltnge is
€' approximately 75 volts when driving a class ABL stnge.

. Audio Input
Cryetel or d;nami® microphone, Amphenol BO-PC2F two contact connector.

Tube complemont

(1) R Oniy

Balamoed Hodulator 2 ~ Type 124T7
First driver 1 - 2ype SCL6
Second drives -1~ Zype 6V6

(2) Audio Unit

Voltege amplifiers - 3% Type L2AT7
Voice cperated relay tubo .y§ - 12877
Rectifier - - 1 - Type 6aL5

1~ B.  INSTALLATION AND OPERATION

The B&Y Model 51SB-B Single Sideband Gemerator is shipped, complete with tubes,
in a cardbosrd containsr, properly bafflsd end padded to prevent damege i treneit. After
the equipment hae been removed from its container, inepect it to ascertain if it hae
ouffered any danage an trensit. Make sure thet all tubes are igtact and propsrly seated
in their respective sockste- .

1. Installing and Comnecting the Equipments

Remove the Model 52SB-B from its cabinat after removing the oight retaining screws,
aix on the front panel and Tvo on the bottom rear of the mabinst. The equipment oen acw be
more thoroughly fnspected for damage,d fter disconnecting the power line, emove she two
plug tuttons from the right vide of the 5100-B cabinat, then bolt the S1SB-B cabimet to it
with the four Tolts, flatwashers, and lockwashers provided. The bolts are threaded into the
four tapped imserte on the right aide of the 5100-B. The flatwachers ore used s spacers
‘betwesn the two cablnets while the lockvashere sre placed under the heads of the bolts,
518B-B may now be replaced in its cabin.i amd sscursd with the acrews proviously removed.

Conusct the .wo equipmenis tog. sher by pssaing PIOL of the S1SB-B through the
Tear opaning common to the two catiiets ud plucging it into J506 of the 5100-B, Paso
T304 of the 5100-3 through ihie samy ovening and plug it imto JIOL of the S1SB-B, J101 is
located on the rear of the 51SB-b K7 wnit. Pass XJ05 of the 5100-B through the forward
hole coanon to the two cabinete end plng it imto J103 of the 51SB-B. J103 is located cn
the top front of the 51SB-D IF mmit.

Remove the cover at the rear of the 51SB-B 90 that the terminal board TBIOL is
acoessible. Conmections toTBI0L ere made as follows:

Zermingl No. 1 - connect to ssation grounding bus.

Dorminals Nos, 4, 5 & € - thess termiusls are connected to SPDT oontacts of the
Voice Oporated Relay and ore utilized in such a fashion thet the receiver is
disabled when the VOR is energized.
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Ierminnls Nos. ? & 8 - connect in series with the actemna relay circuit,
Ternimals Nos. 9 & 10 - connect across the receiver speaker voice coil. Thia
connection together with the VOR deactivating circuit in the audio mnit provides
for preventing the loudspeaker output from operating the VOR.

The sbove connections are shown in Figure 15,
2. Preliminary Adjustments

ALl operating controds for the S1SB-B are located on the front pamel acd perform
the following fuactions:

YBAND SBIECTORY switch -~ Selects the desired dand of operation.

WBAT,,_MOD. TUNING' control ~ Tunes the plate tank circuit of the belamoed
medullter stage. .

'DRIVER TUNIHG" control - Gang tunes plate tank circuits of first snd ‘second
driver stnges,

#5UDLO GAIN® control - Comtrols overall gain of the speech awplifier or the
Tevels of the audio rignals fod to the balanced modulator and henca tlo SSE
pover output.

UBALANGE! controls - Used in balacing out the carrier from the balanced modu-
Tator stoge.

YBALANCE-UNBALANGEY switch - Used for mnbalancing the balanced modnlator stnge
thout necessitating disturbing the vslaccing controls, This is dome when the
equipment is being bunad,

EIERM switch - Used in conjunction with the front panel meter,

GEID" posifion - Indicates ihe grid current of the 5100-B final amplifier tubss.
OUTPUT position — Indicates relative level of RP cutput of the 515B-B, This
indication is used when balarcing out the carrier from the balanced modulator
stage.

YPUNE-QPER. " switch - In the "IUNEY positiom, this awitch places a short acrosa
the normelly open key jack of the 5100-B acd also energizes the voice operated relay.
In the "OPER." position. this short is removed and the VOR is operated either by
the voice output of ths wicrophone or bty the push-to-talk switch on the microphoma,
MSIDEBAND® selector — the position of thia switeh determines whether the output
of the 51SB-B o an upper oT & lower aideband signel,

"MIG." jack - Termianl No. 1 1s the microphome imput. Terminnl No, 2 provides
conmection for push-to-ialk aterophone switch, Orounding this termimel through
the microphona ewiich couses the vaice operated relay to becons emergised,

With the 515B-P conneciions completed, commsct the 5100-B to the A.C. lime.
Also connect the RF cutput ¢o & Gen metar antemnn or a dumny loed and place it into normml
CW operation at 29,600 Kcps. Tunc acd load the final for a IC plate current of 300 ma
Note that with the SLSB-B WMETERY switch in the VGRIDW position, the S1SB-B panel meter
reade the grid current of the 5100-B finnl tubes, Making sure that the NULTIPLIER TUNING!
control is properly peaked, set the 5100-B 'EXC. CONTBOLW for a grid ourrent of .5 to 1.5
wn, Place the 5100-B "H.V.* switch in the JOFF poaition and proceed ae follows:

a. Place the 5100-B WORM-SSB' awitch in the "SSB position,
Do not disturh any of the other controla.
b Place the 51SB-B comtrols as follows
VBAL NGB! suiteh - TUNB, i position
7AUDIO GAIN® control - complete counter—clockwlse position
BAYD TORM - 10 neter band.
MMETER" switch - 'OUIPURM position
MNE-QPER.  switch - MUNEM position.
SLIERAND? selector - sither position
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¢. FPlace the 5100-B 'EV" switch in the NOHM position, The 515B-B penel meter
should now show & reading,

4. Lift the top cover of the 5100-B end peak this meter recding by adjusting
0326 with en inbulated tool. 0326 ie located at the rear of the 5.00-3
R.F. section mear the VHORE-SSBY switch.

e, Further peak this meter reading by the WBAL, MOD. TUWING" and the WDRIVER
TUNING " comtrole,

£, Lift the top caver of the S1SB-B and further peak the meter reading by
ndjusting 0122 located iuside near V103. Each time C122 is adjusted, irackh
the "DRIVIR TUWINGS control for maximum meter reading. Regeat this antil no
further increase in the meter reading can be obtained. If the meter mesdle
goee Off scale, kosp it on ecels by backing down on the 5100-B VEXC. COHTROLY,
Repsat the above steps & to f, this tian using the grid current as en indica-
sion, Wote: C326 nnd C122 vill require no furtier edjustmants after this.

& Placo the 515 RILAICE-UNBALANCEM switch in the  'BALUVCEY position end
balance out the carrier by meens of the two balancing controls at the top
of the 515B-3 panel, These controle mist be adjusted altermetsly so that
the water reading (switeh in 'OUTPUIM Position) is reduced to zero. The
squipment 1s now adjusted and ready to be put mto SSB operation,

Uote: If a dumny load or a 10 meter entemna ie aot available, the above
ndjustuants can be performed at the high end of the 15, 20, or 40 meter bende.

Operation

With the 5100-B VUIORK-SSBN evitch in the MHORM' positaion, place the $100-B into
nortial CF operation at the desired operating freguancy and load the finsl to 300 ma.
sppropriate nntenna will, of course, have to be connected to the transmitter. With the
5100-B 'HV* ewitch in the MOFFY noeition, place the FNORM-SSB! switch in the 1SSBM position,
Return the WEVM ewltch to the WONh position and procesd as follows:”

&, Plene the 5LSB-B controls as described in section Zb. above excapt for the
VBAHD SELECTOR™ wiich should be set to correspoad to setilng of the 5100-B
RAND SELECTOE s

b. Tupe the PBAL. MOD. TUNIJFG" aad tas VDRIVER TUKINGM controls for meximum
output as indicoted on the 515B~B manel water. A sharper indioation cf martmum

ie abtained by observing the £rid current. However, it sheuld bs.noted that
grid current does not flow wntil the peak driving voltage at the grida of the
5100-B final exceods the grid biae.

. Set the 5100-B MEXC. CONTROLY for o grid current of .5 to L5 ma.

-Place the 'BALAIGE-UWBALSWCE" evitch in the VBALAGEW position aad balence
out the carrier y elternately adjusting the belencing controls. These
controls are adjusted nntil the output meter rende zero. A course isdication
of balance is obtained by adjusting for minimum finel amplifier plate current
end than using the S1SB-B oubpuv indication to reduce the carrier lavel to
zera,

Note: Do mot readjust the 5100-B "EXC. COWPROL and the WAJLTIPLIER TUZING®
contrel after the carrier has been belanced out as this mey causa a slight
ahift in the balsace, Shifting ihe operating frequency by mere than about
50 Ecpo. may also cause thg balance to Shift, i which casa, talance cen be
Testored by repealang the MWMULTIPLIR TUIIHGN comtrol.

po

. Comnect the microphome to the 'MICV jack.* Speaking into the microphone
in a normal monuer, advance the SLSB-B "AUDIO GAIN' control clockwise watil
the grid current Berely dkicks uph on voice peaks. The 5100-B is now being
ariven to full clase AB; output.

* B&i will have availadle, shortly, a microphene adaptor, Type SL MCA. Thie
adaptor will permit the use of one microphons with the 5100-B & 5iSB-B combination without
che noed for awitching microphones vhen going from alf to 5B operation.
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For voice~braak-in operation, place the "TUNE-OPIR." ewitch in the "OPUR." position,
-peaking into the microphone in a normrl mamner, adjust the "WOR SEWS.! control (located
near the front of the Antio Unit chassis) so that e voice operated relay overates positively.
The hold in time for the relay is adjusted by tie 'JOR-DEL" control (also loated on the
sudio Unit chassis) Advancing tils control clockwise increases the hold-in bime which is
set to suit the operator, ¢

Tor push-to-tallc opération, turn the FOR SENS." control completsly counter eloci-
wigs, Tho Telay i then energlzed, by means of the push-to-talk svitch on the microphons,

\hen voice-braak-in opration is employed, it may be dasirable to use a loudspesker
on the receiver, in which case, provision is made to provent the londspeaker output from
operating the VOR, This is dome by feeding the voltage developed acrose the speaker voice
coil to terminals § end 10, at the rear of the 51SB-B. With the receiver galn set at a
confortable hearing lovel, advance the "VOR TLACT. SENS." control clackwiss, from ite
extrome counterclockwies position, until the epeaker cubpub ceases to operate the VOR.

Note: VEEN BREAR-IN OPZRATION WITH LOVDSPEAXER IS SIPLOYED, THI BECIIVER WUST
HE DISABLED DURING TRANSUISSIC: PERICDS. Thie cen be accomplished by the SPDT VOR contacts
that are brought out to terminals ¥, 5, and € at the rear of the 515B~B as shoun in Figure 15

The Anlio Unit chaseis has two other comtrole, the YBAL.Y control end the TPHASE
ADJ.P control. Ineee are adfusted st the fnotory and locked in place. They should not be
disturbed unless they are out of adjusbment for some reason, The RV phase SGITE Nefwork
a4 fustents (G101 fo 0106 and 5101 to 1106) located &b the rear of the RF Unit chassis, are
fnctory adjuetments. Thess too vill not normally require adjusting vhen installing. In the
vent thet any of thase controls do require adjnetment, the provedures for dolng bo are given
in the section under Maintanesce and Trouble Shooting".

C. IRCUIT DESCRIPPION

The BV todel 51SB-B Sinele Sidaband Generator utilizes the phasing principle of
generating a single eideband sup-ressed carrier radiotelephone signal. The cirnnits are
designed so that the single sidabaad signal ie generated at the operating frequency which
obviates the necessity for hetrodyning stnges. The reeult is en equipment that is very
atmple to operate and adjust.

The squipment is made up of thres mjor subassembliss, the RF Unit, the Audio Unit,
aad the Uain Chassis Unit. These are interconnected by means of cable and plng assemblies
and can be easily disassembled for servicing.

1. Main Chasels Unit

The Hain Chasei Unit consists of the front panel essembly end the chassie for
moneting the KF snd andio units, (See Pigure 14). The froat panel mcunts all of the
scessary operating controle as well as the meter end microsioue jnck. The chassis contains
the necegsary wiring and recaptncles for intercoanecting the RF end andio Units, 1t also
contains the cable end plug assewbly for connectins the equipment to the 5100-B. This
catle provides for feeding the necessary voltnges to the 515B-B, for metering the 5100-B
fizal grid current by noana of the 51553 panel meter, end for coanscting the 5100-B Leying
eirouit to the circuits of the 5158-B, The termimnl board on the Tear epron of the chaesis

* If the oparator wishes to "talk himself! on fregmemcy, he should disable the
recaiver nating cirenit by opening the SPST awitch shown im Pigure 15, Than by llstentng
to hmeelf on the receiver headphoncs, he can adjust tha trenemitter fraquency nntil hie
voice ecunds natural,
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provides for meking conmectiona to tie voice oeratsd relay contacts and to the speaker
desctivating civeuit. All of these terminals are filtered o minimize condnction of P
energy through external leads.

2, B.F. Unit

he B.F. Unit is containad in a separate chassis nsasuring 12 inches long by
37/8 mcm wide by 3% inches high, (sea Figure 14). Referring to the schebatic diagram
(Pigure 16) of the 51SE-B, the R.F. Unit s saown at the top. It oonsists simply of e
90 degree R.F. phase shift nefbork, = double balanced medulator stage, and tvo Class-A
R.F. voltage amplifiers. ALL stagoe ere band switched for overating convenionce.

The R,F. excitation voltage from the liodel 5100-B Tracsmitter is fod to the R.F.
input Teceptmels, J101, which is conaected to the imput of the SO degree R.F. phase shift
netuork. This ubtwork splits the R,F. voltae 100 two squal emplitude comporionts that are
90 degrees out of phase yith respect to each other. Thess two voltages are then fad to
e input of the double balanced modulator etage whers bhey are combined with equal ampli-
tude andio voltages, also SO degresa out of phase tith respact to sach other, to produce
& singls sideband suppressed carrier sigmal.

The double balanced modulator comsists of tuo single balanced modulatora vt
separate imput circuits and a common output circult. If we consider the sizgle helen

wodulator, VIO, ve seo that tae plates are counscted in push-pull tarouch the tenk cm\m
1111 and C11€. (CLIS is comnected in parallel with Ll1l and C116 for all bends excopt 10

end 11 meters), The grids are comnegted in porallel for the X.F. signal through G107 and
€108, and in push-pull for the sudio signel throvgh L107 and T208. RIO8 ie the carrier
‘talencing congrol which varies the gain of V1Ol-A and V101-B differentially. Taus, in the .
absenee of an audio signnl and with eqanl in-phase R.F. voltages on tie £rids, R10B i
sdjusted 8o thet the outsut of VIOL-A is just eqnal to that of, YOI-B, Since these o grte~
voltnges are equal and in phase, bhars is po npet ougput Vﬂltat,u at the link of L111, and

hence the carrier is balenced out.

1f we now spply & push-pull audio toma to tie grida of V1Ol through 1107 nnd L108,
they are alternately blased negative and positive yith respect to gronnd. Taus when grid
No. 2 is positive with respect to grownd, grid No. 7 is megative vita respect to ground,

and vice-versa. He thonm have oann triodé coniucting more heavily than tho other on alternste
half cyeles of the applied audio tone. The net owt_ut nt the link of L1l is then as shown
in Figure 17a. This is a doubla sidebond supprecsed carrier sigael. These two eide frequsn-
cles are of equnl awplitndes, spaced twios the andio frequsncy, and are centered about the
carrier frequency.

If now, we apply the same R.F. and andio voltages but sach shifted 1w phass by
90 degress, to the grida of V102, the output at the link of L1l due to V102 is also as
shown in Figure 172, but yith oue importent difference, one side frequency ie exactly 180
dogrees out of phase with the corresponding side frequency output of V101, the other two
side frequencles bein;, exactly in phase. T out-of-phese components cancel sach other in
the common output cirowat waile the in-phase cowponents add together and the Tesult is a
eingle sidaband signal.

In the above example, 1¢.uS asanne that the two upper side frequ:ncias cancel
emeh other producing a lover sipgls sideband sigmal., If mow, ve reverse the phass of ona
of the audio signals, the two lover aide frequsucies beooms exactly 180 degrsss out of
phase, resulting in an upper single sideband Elgpel. In tiis porticulsr case, o
reversal of oue of the andio signnls is accomplished by SOL,




If tho audio signel is a cirgle gudio tona, the output of tho doublc balanced
nmotulator ia & Eisgle %7, signal wioao £roquancy is displeccd from tho supprossed carrier
by an acount cqual to tho eudic ficquoney. Simco it is impossiBlo to obtain comploto carrier
and vowanted sidcband supyrassion, this R.F. signel wall eppoar to have a snall amount o
azplitudo modulation as showa in Figuro 17b, This vaveform ropresonts & good single toma,
singla aidoband signal. lack of o swall ameunt of modulabion on tho R.F. omvelops is an
indication of oxcossivo audio or R.I. drive causing & stage to bo overdrivon. ‘hos the
audio signal ia apooch, the R.F. ouvolope is of tho form of Fignre 17c.

Tho output of tho Talanced modwlator is link couplod bo tha grad of V03, Thia
i5 a convootionsl Clacs-A, ™7, 7olingd amplificr ubilizing a type 6CIS pontodo. Iu output
drives V10K, a 6¥6 which is also oporatod as a Class-A Voltego amplifier, Both of these
anplifier stagcs hevo idontical plato tank: cilcuits so thab thoy may be readily gunged tunsd,
e trirwer capscitor 122 is adjushed 20 thet tho total skunt capacity acrosa the first
driver plato oirowit is ogal to thab ac-oa. the socood driver plato circwt vhon the latter
Le copnoctod to the gride of tip 50-B Tinal.

£129 couplos e eucll poriios of ihe SV6 output to the gormaniwn cryetel rectifier
circuit, Tho d.¢, owtpub curront of thals circuit is indicated on tho pamel weter M301, Thie
indication i6 vsod whon valansinsg ovt tho carrior.

Tho output of the 6V iz coupled to tie 6146 gride through C128, a ehort length
of R0-62/U cablo, ond §303-C of the 5100-B, waon 5302 is in the "SSB " position. Aleo, with
§302 in the SSBU positlon: the output of tas 5100-B multiplier section (arm of 5302-a) is
couplod through $302-i, 0327 szl a short lengty of RG-62/U cable to tho R.P, imput of
the 5185-B, Horo, 0326 and 0277, bogotber with the 515 input cireuit, provide for lowering
+ho maltiplier cutpub vcltage o tho lovel roquired at tao imput of tho 51SB 3.

a

3. Awdio Ualt

The Aulfo Talt o containod in a chaseie measuring 12 inchos long by 3 1/8 inches
wido by 2 irclos high foon” Figuro 14}, 7ha schoatic diagram for tho unit is shown at tho
hetton left of the 51S3-3 schematic of Figurc 16. The oderophone output conaoets to tormiaal
¥o, 1 of J302 and is caplificd by VZOi-A and V2OL-B. The output of VZ01-B is fed to R20B,
e MAUDLO OAINY confivol wajeh controla the voltago levol at the grid of V202-A. The sudio
signal is further anplifiod by V202~ whesc ousput ia transformer couplod to tho lows

Filtor somosed of TI0L, 00% ant OB3. ibe Filier ha  subolt frequancy of approxiamboly
3500 cps. and is provided o ctloriate those aullo Irequoncios lying above 3000 cps. Thia ie
done eince these froquoncles zrc heyond tho oparating Tange of the B&Y liodel 350, Type 204,
0 Degros Audlo Phaso Shift Petwork,

s £ilter feoda tho perallel combination of R210 and 2201,
B210 Lo adjustod 50 thot 0 §000 :pa., iho Ivc outpul voltegos of Z201 (pins 2 and 6) ara
squal ond oxoetly 90 degrsca out of phaso wl This phase angle is
then nadnbained .o within 1.5 Qogreos of 90 4greos aa tha fraquency is varied from 300 to
3000 cps., and the relative amplitwlos are held constant,

The output of 20 low-)

‘The two owiput volteges of 2201 are “hon separately amplified by V203~-A and V203~B,
The "AIDIO BALANCE GONZ. “provides Zor Varyig tuo gaius of vhose wo stagoe aifforantially
o for slichy in tube o that the tuo output veltages
are ﬂxactly equal. Tho outputs of V203~i and V203~B aro thﬁn trnnsformcr coupled to tho
grids of V101 and V102 respectavely.

Cennectod *n parallel vith he WAUDIQ GAIN" comtrol is the UWOR SEWSITIVITY CONTROLY,
R219. This controls tho sudio signal level at the grid of V205-A. The signal is then
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amplified by V205-A, and reetifiod by VO4-B. The positive d.o. voltago thoreby developad
across the sories combination of R22h and R225 in perallel with G209 is apnlicd to the grid
of V205-B. Tuis tube is normally cut off by the positivo voltage spplied to its cethodo
ibrough B226. The rolay, K201, in the plate cirouit is thoreforo mormally denargized.
Application of sufficiont positive voltage to the srid causes V205-B to cosduct and thorehy
energizo K201, The scneltivity control, R219, is sob so thet tho rolay oparates readily vhen
ono speeks into the mierophono in a normal mamnor.

The setting of tho "VOR DDLAY CONTROL', R225, dotorminos how long the relay rémaing
emergizad after the opsrator gfops talling. Vith R225 shorted out complotely, K201 operates
2t & syllabic rate. Kowsver, when R225 is 50% at tha othor extrean, K201 remiius energized
for more than five seconds or so after the cperater stops talidng, This control, is of
course, set ta euit the oparator.

Relay E201 ¢ma also bo encrgized by slacing P228 in parallel vith R227. This
Tedvdes the positive bias on the cathode of V205-B cufficiently to ollow enough plate currans
%o flow Yo omerglze K201, K228 can bs placod in parallel with R227 by the push-to-talk
switch on the microphono or by the "NUNE-OPZRATE" svitch, $303.

Gontacts 2 and 3 of E201 ere utillzod for tho antemna rolay cirowit. As indlestod
previgusly, those are placed in serios with the antenna relay coil and the antenna changew
cver termimals, cf the 5100-B. Oontacts %, 5 and 6 are brought out to the rear terminal
stri) for use as desired. Oontacts 8 and 9 are utilized for keying the buffer atage of the
S5100-B When these contacts are closed, blocking bias s romoved frca V201 and V202 of the
5100-p Crysfal Oscillator ‘and Buffer Unit. Thus, R.F. eZcitation is spplied to tas R.F,
lnput of tho 515B-B only whon K201 ie snergizod or whon the key is closed-

When voice-break-in with loudspeaker ojoration is dosired, the YOR denotivating
ciroult is provided to provent the speaker output from actuating E201. This is accemplithed
by fosding the signal dovelopad across tho spoaker voice coil tosthe input of 7201, This
cignel ie amplified by V202-B and thon rectifisd by V20L-A wiich deveiops a megative voltage
across tho parallel combination of R218 and C207. This nogative voltnge je used to blas the
diode v204-B throvgh R223, and it is this bias that prevents ths microphone output dua to
the epasker outout from doveloping saffinient pesitive biec across (2.9 to energize K201,
With the loudépeaker output sat at a comfortable Lea:ing lovel, the 'OR DHACT SENS." control
is advanced clookwise matil the spoaker outpub ceases bo actmate the VOR,

D. MAINTEMANOE AND TROUELE SOOTTHG.
1. General

The Model 515B-B Single Sideband Geuerator has been desiined o a5 to require
a minimm of servicing. It will ba fomad thet faulty operation of the equipannt can vanally
bo attributed to & faulty tube. For this reasom, it will 0 good practice to malubain spave %
tubon on hand, ome of each type uscd in the equipmont, Oro having estnblished that all
tubaq are in satisfactory condition, one can proceed to Lo-ilize tho trouble to a partioular
etage.

4ny progran of equipment maintenance shonld include a pragraw of preventive
seintensnce. This includes a poriodic check on the functioning of emchanical parts amt
keeping tho oquipmont fros of dust and other forelgn matter. A periodic imepection and
cleaning of ewitch wafers will also go a long way in preventin troubles from developing.

Svah cloaniag should b dope with a suall soft bristlod brosh and a clean solution of carbon °
totrachloride. Usder no cireusstoncas should an attempt bo made to cloan the plastic wupporte”
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ceils uith agetone or other plastic solvent. This may result in deforuing the coil cauaing
short-circuiting of adjacent turne.

In the course of servising, it may be nesessury to Tenove $he sqmpment from tho
ozbinet. This will Tequire the removal of oight retaining screvs, aix on tho front pamel
And two on the bottom reer of the cabinet. Baforo reamvisg the equipment, hewever, pull
out plugs P301 of the 51SB-B and X0k and X305 of the 5100~B. ZTefore disassembling may
further, a complete visual imspocticn of the front penol and main cheasis wiring may reveal
the source of trouble. If ne trouble is appercnt visnally, check to meke suro that tho
R.F. and Acdio Units sre regelving filument and d.c. voltages. Thess may be measureds
®otubs sockets referring to the schematic wiring disgrem. 1f the proper voltages ara present,
the next step i3 tc localize the iroubls to oither the A.F. Lmit or the Acdio Unit, then to
2 particular stogs of the uid,

Tne B.F. Unit may be removed from the . ain Chassia by removiag the three fromt
prnel control knobs, and the $6-32 self-tapping ecrews on the underside o the Main Chassis:
The R.Y. Untt can then be pulled out towurd tho roar. The R.F. Unit virfng sheuld thes be
thoroughly vienally imspected. If this doos mot revoal the cauzs of the trouble; proceed
0 meke resistance moasuremants of the wait in accordance with Tebls L. The inside
of the R.F. Unit cen be made nore accessible by roumoving the two side cover plates.

2 it is epperent thot the troubls is in the Audio Unit, it can be removed by
taking off tho singlo front-panel control lmob, masoldering the microjhone input sownection
st the “Jjunction of L3O aud CIC and romoving tho $6-32 self-tapping ecrove on tae underside
of the Hain Ohessie. Thon removing P01 from it6 reosptacls, the Aodio Unit can’he pullsd
out tovard the resr, The Audlo Unit should then bs thoroughly visually immpected, removing
the two side cover plates if peceseary. If found neceséaty, maks resistance ‘massurementa
28 indicated in Table II,

When tho trouble has beon traced to a faulty compenant, it should be removed and
replaced with one knoyn o be good. In doing this, howsver, anre ahould be exercised so
86 not to disturb othor parts of the cireuit. In time, the opsrator vill fiod thot he can
usually localize most troubles withouw removing the squipmant from the cabinot. The ability
to do this, of courss, comes from a thorough woriing knowledge of the cirouits and their
oparation.

2. hlignment

Under normal conditions of use end operation, the kipdel SISB-B vill not require
slignnsut. However, in the ovent that those circmits affectine, sidcband suppression are out
of aliguaent for aome Temson, they Must de readjuated if the squipmont is to provide the
maxiaun performence for which it vas designad. These oirouits inclode the 9C degros R.F.
phase’shift network, axd the 90 degrse audio phass shift circnit, These adjustments will
Toquire @ 1000 cps. low dlstortion {loss than L) eulio signal source and en oscilloscope
for obeurving the R.F. output of the 5100-B Tramsmitter.

The R.F. phase shaft network Nas a different 1-C combimation for each band.
Hach of those combinations imst be adjusted at the center frequescy of the correspoadin.
amateur radiotelephons band. These fregnmencice are ae follows: .

Band Center Frequency L ¢
& 3900 Keps. 1106 <106
4o 7250 Keps. 1105 15
) 14250 Keps. 10k c1ok

2

i
|

|
|
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Oenter Frequancy A c

21350 Xeps. L103 €103
27095 Keps. L102 c102
23100 Kep 1101 €101

Ths UAUDIO PHASE ADJ." comtrol, R210, and tae "AUDIO BALAWCE CONT." R212, nesd
be adjusted at only ona of the above frequancies. The aljustment is then sood for all othor
bang

Procosd ee follows fof aligning tie 515B-B:

a

With the 5100-B Transnitter set up for SSB operation, tuse the
9quipnant %o ono of tie sbove freqnancies follewing the procedure
given in the section om oporation. The 5100-B should, of coures,
Yo ocomnected to am antemna or o dummy load.

Uako up an R.F. plck-up assembly as shoun in Figure 18, and couple
the loop lightly to the output tanmk coil of the 5200 Trsnsmittor. The
inducthnce of the coll L, Is mads tn serics resomate with tho capacity
C: The coupling sheuld be such as .o produce a vertical deflection of
about one inch or so om the oscilloncope, AdJPat the horizontal sweep
speed to aheut 200 ops.

With the carrier bzlamoed out, apply the 1000 cps. signal to the micros
phone lnput termical of J302. The lovel of this signal sheuld he about
4003 to .03 volts R.i Tais voltere should net exceed .05 volts R.I.S.
sinca this may canae the audlo iuput stages to hs ovordriven and distort
the signal. Under these gonditions it will be impossible to properly adjust
the equiprant, o

Advence the 'AUDLD GATN" eontrol clookwise watil tae final plate current
mater reads about 100 ma. If tx equipmont is properly adjusted, the o8cil~
loscope preeemtation will be ae siown in Figure 17b, The presence of

more modulation on the signal indicates thet adjoatmants will be required.

Adjust L and € of the R.F. shase shift natverk orrespendin. to the band
of operation for minimum rippla on the eignal. The capnoltors are made
available for adjusting by removing tie cover plate on the resr side of the
515B-B.

)
r

Adjoat the VAUDIO PHASE ADJ.".and the MuUDIO BALAICE® controls of the
Audio Unit for minimum ripnle on the signal. Try to minimize the ripple
further by again adjusting the L and C of the R.F. Phese Saif iletwork.
Each timo an adjustmont is made, turn the MAUDIO GAY" comtrol completaly
gounter-clockuiee, then check %o make sure thab e carrier is properly

balenced out,

dext, placa the sideband selector switeh in its other position, and mote
vhether or not the aucant of ripple is the sare for both positions. If
it 1s not, adjust the 'AUDTO rHASH ADJ. " control slightly until the ripple
is the samo for either upner or lowsr sidoband operation.

With the adjnatmente complete, look the "AUDIO PHASE ADJ.Y and the
MAUDIO BALANCE" controls in position, Iake eurn that the adjuatmants



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

1. The equipment may now be aliznod on the cther bands as was done above

Eecp 1n mind thet nc farther adjustuents on the Awdio Unit will be required.

Note: If oither Balanced acdulator tube V1Ol or V102 ie replaced, it may be
necessary to readjust the RF Phase S1ift Network for cach bandj however, if a mumber of
12417 tubes ore available, it may be poesiblo to seluct one thot will ot roquire these
readjustmonte.

3. Trouble Symptome, Possible Causes and Remadies

The folloving is a liet of trouble symptoms that may be encountered, together
with their possible causes ond remedies. Howsver, befere attempting to localize the
trouble in the 51$B-B, check the operation of the 5100~B as an Ali or CV transmitter to

ke sure that the fault dose not lie there.

2. Equipment tumes properly, bat dolivers ne output vhen microphene is drivens
Thie indicates no output from the Audio Unit. If the VOR operates normally,
check tubes Y202+ and V203. If tubes are gocd, check for bad cemponent
in these stages.

b H in addition to tho above, the VOR is iucperative, check V20l 1f V201
¥, check the with this tube,

e. VOR Inopcretive:
Check V204-B nad V205. If VOR cperates by means of push-to-tall or
VPUNE-QP-RATE " switchos, check stagos oreceding V205~B.

s

VOR Denotivating Circuit Inoperatives
Check V202-B and V204-A. If tubes check ok, check comporants in circuit.

e, Impossidle to balancs out carrier:
Cheok V101 and V102, Cheek co:mections to P10Z and copponants in halanced
modulator stage. Check DC upply voltage, Hieh hum level output from the
pover eupply will cause hum signal to be fed to balanced modulator s¥age.

f. Wo R.F. Drive to 51SB:
Faulty VOR operation. Close 5100-B Keying Circuit. If thia restores
R.F. drive, check operation of VOR contacts-

&. Insufficient R.F. drive to 5100-B from thae 5158-B:
Check V103 and V10k and components associsted with same. Check d.o.
supply voltage.

b, Tunsmuzing n deuble sideband signal:
ne half of V203 defective ~ check and Teplace if necessary. ViOL or
vmz defective - check aad replace if necessary. Chock T202 or T203.
Check balanced scdulator grid resistors.




REAR TERMINAL CONNECTIONS FOR MODEL 100 AND MODEL 51SB COMBINATION

NOTE; When 5100 Transmitter is used as a conventional AM or CW Transmitter, the

"Meter-Function” switch on 51SP must be in “Normal™ position, this places

a short across terminals 7 and & of 51SB so that anteana-relay is completely

controlled by the 5100.

MODEL 51SB
(Partial Rear View)

MODEL 5100
[Partial Yisw of Rear Chassis Aprofl)

Jumpers to bs removed
& for 500 Ohm output

ARHER
]

[SPDT VOR
Contacts  +K.0.-Normally Opsn

« | v #i,C.-Normally Closed
N.0. VOR #J0R -Voice Operated
Relay ay
fContacts
7o Speaker
Voice Coil

A

Fuse n.0.

\ L

Holder Relay 500 Ohm
Conts.|Conts. OQutput
Receiver
. * | basabling Remote
115 VAC Linse Operation

To Antenna
Change Over
Relay Coil



JDLES OF D. C. RES

Tie msasurements indicated below are in ohms
and aro taken betwoen ground and the bpoint

indicated. All measursments arc talen with
all unit plugs and tubes removed from their

socketis,
PTABLE-]
R.F. UNIT
g, | 3 |2 V3 js sl ¢6f 71 8
COMNECTOR
Vi0l @ | 15K @ | C ] o 15K ©
V102 o | a5 € rn 0 @ | 15K ©
vio3 8z v m | o (1] o 82 @
viok — 0 @ | o [3.3K| — 270
r10l 158 158 | 15K| 15K| © @ 2K ]
J102 -+ @ o | w@ G‘ —_ —_ e
TABLE I
AUDIO UITIIT
PIN NO'S. 1 2 3 | 4 -4 6 7 8 1 0 To 13!
CONRECTOR ] 5 To 1o
V201 163K [1CO0K | 1K | © ¢ | 163K |[L70K[ X - —
V202 48, 5K 5EE 68C | © C | 18,3 22;{ 1K - —
V203 L. rx | 790k [s06 | o o | 48.5x [1982] s00 =z e
vaok 10 OF 1. 0 | @ o IR | = — =g
4 i i 1 21
V205  [139.sm .l | o | o [s8.5k | 35 | 1500 — | —
P01 o | 0| w -— &K © © 48.50
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I503 " B

R514 T2

& VARIABLE
\Taeatan i Ol ——{7 e D FREQUENGY
MULTIPLER BNL : "~ NG | e 0SGILLATOR
vt awpLl WS R TR =1 68

Wit SPEECH AMPLIF
MODULATOR UNIT

P20t ey B T BTl Ay R N T
¥ A e Tl g 2 f y 3 bt G|46

c102
Pi102
6BJ6

—P 10l

] l’ "'a-
et~ 0D3/VR 150

IS 5u4-GB

W BUFFER
“% CRYSTAL
I " OSCILLATOR

%% \CR 20

OF 51588 R.F OUTPUT

_FIGUHE 2. MODEL 5100-B TRANSMITTE™ ,WITH CABINET REMOVED.
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AUDIO KEY
\INPUT  CGAIN  jack / SW505 SR50I

INSIDE SHIELD SW 506 €518 G519 | R518| I501 R508

SW50I
C501 R519 X306 SW503

T,l' {
~, T O

5. = f—- -----f: -
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B Lo

SU4-GB—

X 505
ASSEMBLY ; | SN | &

T8 501 X502

FIGURE 3. MODEL 5100-B, UNL R CHASSIS VIEW.
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NOTE | TO DRIVE A HIGHER POWERED MODULATOR BY THE 5100-B SPEEGH AMPLIFIER-MODULATOR UNIT, DISCONNECT
JUMPERS ACROSS TERMINALS 3 & 4 AND ACROSS TERMINALS 687 OF TB50I. A 500 OHM DRIVER SOURGE FOR
MODULATOR IS THEN AVAILABLE AT TERMINALS 485. PLAGE A JUMPER ACROSS 'TERMINALS 386 SO THAT THE
FINAL AMPLIFIER CAN BE USED TO DRIVE A HIGH POWERED AMPLIFIER.

B e T e g = e ——

g — g =

TB 50I
“3_HV. TEST
POINT
TO REC.
R F OUTPUT CONNECTOR .' DISABLING TO STATION
TO 750HM COAXIAL LINE ! =, CIRGUIT GROUND BUS
« & ) TO ANTENNA
N B
! %“Et';ﬁfggﬁ_ SPST SWITCH FOR REMOTE
. = CONTROL OF B+ VOLTAGES
-~} TV AG IF DESIRED.

FIGURE 4. REAR VIEW OF MODF!. E{OO'B,SHOWING CONNECTIONS



R F UNIT
v204

6ALS

V.O.R
SENS.
CONTROL e

v 205
12AT7

VOR. DEL

V.O.R.
DEACT.
SENS.

PHASE ADJ.
AUDIO UNIT

v 203
12AT7

AUDIO
BAL ANCE
CONTROL

FIGURE 14 MODEL 51SB-B ( WITH CABINET REMOVED)
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BEW_HODEL $100-3

HALF YAVE YOLDED DIPOLE TRANSIITTER
CUT To QPPHATING FREQUENCY

300 OHI{ FEID LINE

B&Y IULTIBAND

OUTPUT POWER
CONKECTOR

FIGURE & ~ SINGLE BAND ANTENNA. =

*._—_135"___4
rotye—s i

B&W LODEL _5100-B

300 OHM FEED LINE TRANSMIPTER
>
W
e OUTPUT POVER
el CONNECTOR

PIGURE 7 - UUITIBAJD ANT.WHA COVERS, 80, 40, 20 4ND 10 METERS,

BEY BOAM TYPE BALUN

#702 TCHING SECTION

B84 4IODEL 5100-B
TRANSMIPPER

OUZPUT POVER
COMMECTOR

DrivES EEiTRTY

FIGURE § - ERAM AUTENHWAS FOR CITHDR 10, 15 OR 20 METTRS.



B & W_MODEL 5100-B

INSULATOR
JAVE SPLIT DIPOLE
UT T0 GPERATING FREQUENCY.
TRANSMITTER
QUTPUT POWER
COMRBCTOR

75 OHM TVIH /IRE
FEED LIRE
W IULTIBAND

b2
BALUN UVLT
75 OHii COAX

FIGURS 9 ~ SLIGLE BAD ATLa6t
B8 HODEL JCX 100E, VoRIBLE CAPAGITOR.
TERU 10 MGTIRS.

INSULATOR
T
zAm‘ VAVE SFLIT €1 = B&N HODEL J¢
DIPOLE OUT TO GPLRATIG Ll = Bew Ba SURILS, 80
FREQUEICY - L2 = FIXED LINK, PART OF Ll.
B & W MODEL 5100-B
PARALLEL TUIED TRANSMITTER
AWTEAIA COUPLER
L1 L
OUTPUT POVER
COMTEGTOR

WIRE LI

aPEN
425 OR 600 OHS.
75 OH COAX

— CEIZR FED, HAIF VAVE SPLIT DIFOLE
Cl = B&I MODEL JCX 100E, vuuuaz.n CAPACITOR
THERU 16

P&W BA SERIES, 8O
FIXGD LINK, PART OF Ll.
B & W MODEL 5100_B
TRANSHITTER

OUTPUT POWER
COMNECTOR

FIGURE 10

INSULATOR

Eanzm
ANTENNA CUT T

I
OPERATING I-‘lemucy.

FIGURE 11 - E#D FLD, HALF VAVE ZEPP.






SPST SWITCH i'0T SUPPLIED BY B&U
HODEL 5153-B
PARTIAL RZAR VIEY R

i T

MODEL 5100-8
PARTIAL RIAR VIEW

18301
T,
SPARES y
y 0 STATION
CONNEOT ACROSS GROUND BUS. T0 ANTENNA CHAVGE POINT STATION
SPRAKER VOICT COIL OVER RELAY COIL.
BUS
70 RUCRIVER
DISABLING CIRGYIT
SPST SVITCE
FOR REIOTE
CONTROL OF
BJ VOLTAGES
URD 15 — B OF 100-B end 52SB-B 1¥ PESLRED.
FIGURE 15 — RUAR VI HOPELS 5 end 5. (MoT SUPPLIED

SHOWTHG CONHECTIONS.



(o) DOUELE SIDEBAND SUPPRCSSTD CARRIER SIGHAL

S R B SR S S S
(b) SINGLL SIIERAID SWFPHLSSED CARRISR SIGHAL
TITH SIL. AUDIG TO4E \OIULATION

{e) SINL SIDLBAD S.PP.353D C.ARISR SICUAL
VITE VOICE ,OTVLATION

FIGURE 17 - L 51SB-B SLICL. bIDSRAIT G4fiRiTOR OWIEUT LiVENORLS.



Cirenit

Obul 5100-F £ARTS LIST - 1

Description
Symbol
¥EQ
olo1 Capacitor, Variable Spscial
o102 Cagaoitor, APC Trimier 20 WP
olo3 Capacitor, Special Conpensating Group
c10k ® Gapacitor, Ceronio Tubular 100 HIF
0105 Capecitor, Disc .01 UF
106 Capacitor, Coramic Tubular 75 iiff £ 10%
o107 Capscitor, Diso nr
c108 Capacitor, Diac .01 il
olog Capmeitor, Bise 0L UF
€110 Capecitor, Disc .OL IF
0111 Capacitor, Disc .01 IF
o112 Capacitor, Disc .Cl i
€113 Capacitor, Ceramic Tubular 200 IMF £ 10%
1101 Ogcillator Coil Asscmbly
1102 Choke, R-F Plato
1103 Cholo, R-]
10k CGhoke, B-F Iron Oore
PLO1 Phono P:
Pl02 Plug, 3 -
R10L Resistor, 100K Ji:u 0% ..
R102 Zestator, 560~ Y 107
R103 Resistor, 1 K v 109
R10k Resistor, 6.8 K 3¢ 10%
viei Tube, EBHE
BUFFLR - XTAL OSGILLATOR
cz01 Capaoitor, Ceramic Tubular 50 MIF £ 10%
0202 Capaoitor, Corsmic Tubular 95 WfF £ 10%
©203 Capecitor, Diso .01 P
ozob Capacitor, Disc .01 iff
0205 Capacitor, Diso .01 IiF
€206 Capacitor, Ceramic Tubular 50 i £ 10%
oze7 Capecitor, Diso .OL ITF
c208 Cagacitor, Disc Ol WF
o209 Capscitor, Coramic Tubular 95 WEF £ 10%
c210 Capacitor, Disc 0L iF
c211 Capecitor, Oeramic Tubular 20 MF £ 10%
ca1z Oapaciter, Disc e
6213 Cepacitor, Di
cz1l Capaocitor, Disc F
c215 Copacitor, Coranio Tubular 300 I £ 10%
CRa201 Socket Cryatal




HODEL 5100-B PARTS LIST - 2

Circuit Description Bay
Symbol Part Ho.
J201 Phono Jack 2-208
1201 Cholo, R-F Grid 712
1202 Choke, B~F Serasn T-713
P20l Pflono Pluz 7-282-1
P202 Plug, 5 Pin EBY T-1069
R20) Rosistor, 150»%{ £ 10% R-62
R202 Resistor, 5 6 x rw £ 10;, B-63
R203 Fesistor, ﬁ 105 R-131
Raob Resistor, 3.3 ¥ 10% R-148
R205 Resistor, 100K M 10% R-116
R206 Resistor, JSOA'}I £ 108 R-62
R207 Resistor, m«;& RB5
R208 Resistor, B-63
R209 Reaiator, R-131
su201 Switea, Togzlo SPST -537
vaoL Tude, 6BJ6 T-645
V202 Tubo, 6BIS 6b5
HULPIFLIZR - FIIAL AiPLIPIER

€301 Camecitor, Disc .001 IF T-509
c302 Capacitor, Disc .001 1& 509
c303 Cagacitor, Dise .001 IF 508
3ok Cepacitor, Coranic Tubular 20 WiF £ 5% 7-1030
©305 Capacitor, idca 510 MIF £ 5% T-SP-224¢
6306 Disc 100 i T-940
©307 Goramie Tubuler 30 HF £ 5% 1031
¢308 Capacitor, Disc .001 P 509
€309 Capacitor, Disc .00L IF 509
0310 Cepacitor, Coramic Trimies 8-50 BF ol
c311 Capacitor, mm 510 MIF £ 5 T-SP-22k
c31z Capacitor, Dise 100 HiF T-940
©313 Capacitor, cemuc Tubular 33 xm 1 5% T-1632
c31k Capacitor, Caramic Trimmer 8-50 14 =981
3135 Capecitor, Dise 001 .IF T-509
€316 Crpacitor, Disc .0OL iF =509
€317 Sapecttor, iea 51033 £ 5% T-SP-22l
318 Copacitor, Disc 100 N -9
£319 Capaeitor, Coraaic mubulnr 28 WIF £ 5% ™~1033
€320 Capacitor, Dise .001 IF T-50S
c3z1 Capocitor, Disc .00 iff 505
c3z2 Capacitor, Ceramic Trimrier 8-50 iRiF -9k
©323 Ca,ppcitnr, Jiea 510 MF £ 5 T-SP-224
c32l itor, Disc 100 iMlF T-0k0
c325 C.xp“c‘h,or, Disc 001 IF T-505
c326 capacitor, Cerawic Trimmer 8-50 idF 854
c327 Capocitor, Geramic Tubular 30 T £ 5% £-1031
€328 Capacitor, Dise .001 I0F T-509



Circuit

MODEL 510C—B PARTS LIST - 3

o BT
Symbol Posexaption Part No.
G329 Capacitor, Disc .OOL WP T-509
€330 Cepecltor, Disc .00L MFP 7309
G331 Capacitor, Ceramic .0OL IF 5000 Volts ghdy
c332 Capacitor, Ceramic .00l IF 5000 Volts -9l
©333 Capacitor, Piston Trimter 1-10 I 1034
©334 Capacitor, Variabls Air 325 il T-SP-163
©335-A-B Capacitor, Variable Air Pual 530 iLiF T~656
J301 Phono Jack 7288
L301 Goil Assemdly 11511
1302 Coil Asscmbly 11512
1303 Coil Assembly 11513
130k 15 Coil Assembly 11513
L1305 10-11 Metor Coil Assembly 11514
L30 Cholko, BR~F Grid 1156
1307 Chelee, E~F Platc 710
L308 High Proguency Coi X-329
1309 Lo¥ Froguoney Coil Pi. ~He tworlk X-328
P30L Plug, 12 Pin Jones T-554
R301 Rosistor, & B-116
R302 Resistor, B-124
R303 Resiator, R-158
R304 Resistor, R-160
R305 Rosistor, R~116
R306 Rosistor, R~269
Reaisto R-5
Resistor, R-17L
Resistor, R-16G
Resistor, R-347
Resistor, B-142
Resistor, ®-158
Resistor, R-1
Resistor, R-116
Resistor, R 1L
Resistor, R-158
Rosistor, R-160
Resistor, 115
mesistor, R-58
Resister, 100~ 1W £ 10% R-58
Switch, ifiniature Ceramic 1038
3 wafors 5 Poles 5 BoSitions'
SU30L-F Switch, Coramic Single Wafor 1093
with Detent 1 role 5 Positions
SU302-A- witch, linlature Ceramic 1039
B—C-D-B-F-G 2 aTers 7 Poles 2 Positidns
SW302-H Switch, Special 1 Pole 1 Position *-357
V301 Tube, 6A}S 284
v3o2 Tubc. 64GS5 T—284
V303 Tube, GALS T—-284
V30h Tube, 6AQS



MODEL 5100-B PARTS LIST -~ 4

Cirouit Deacription Bey
Symbal Part No.
¥305 Tubo, G146 1553
v306 Tuba, G146 553
x301 Choke, Parasitic 7L
X302 Choko, Parasitic 724
X303 Cholw, Parasitic pas
X300 inltinlier Qutnut Cabdlo Assembly 23222
X308 Final Input Cablo ssembly x-D22-1
X306 nal Output Gablo Assombly %321
Endless Becd Ohain bk Beads 1121
Endloss Beed Chain 77 Beada 1122
POWER SUPPLY GCEASSIS
€501 Capacitor, Paper.1MF 200 VDCY T-1051
c502 Capacitor, Diso 001 IIF 1500 VDOV 1-679
0503 Capacitor, Disc .001 UF 1500 VICH 7-875
50k Camaoitor, Diso .OL iff 1500 VDOV 1607
€505 Capnoitor, Disc Q0L HP 1500 VDO 1679
€506 Cepacitor, Dieo ,001 IF 1500 VDOV 679
0507 Gapacitor, Diae ,001 .F 1500 VICY 679
c508 Capacitor, Dise .00 IIF 1500 YDCT 2-679
€309 Capacitor, Diso GOl HF 1300 YDCU 7679
€510 Capacitor, Disc .001 . 1500 VDCW " * 7679
o511 Capacitor, Disc 001 HF 1500 VRGW 679
c512 Capacitor, Disc .00 IIF 1500 YDOY 1679
0513 Capacitor, Disc .00 MF 1500 VDGV 7-675
cs1l Capacitor, Diso .00L iF 1500 VDCW 1679
€515 Capocitor, Diso ,001 IF 1500 VICH 679
€516 Capecitor, Disc .0l iff 1500 VICW T-1046
©517 Capacitor, Hlectrolytio LUP 150 VROU 2-1050
©518 Capacitor, Blectrolytio GOMF 150 YDOW 1047
cs19 gapaoitor, Slootralrblo €OMF 150 VDY T-1047
itor, Eloctrolytio 4
€521 Capacitor, Sloctrolytic lmm 450 vncv T-1048
o522 Capacitor, Oil Filled Paper .25ilf 2000 YDCH-T-580
-1 Choke, Filtor -1053
CH-2 Chore, Filter T-103%
OB-3 Ghioks, Filtor 1054
cu-k Choka, Sercoa 1055
7501 Fuse JAG-10A. 125 VAC
1501 o ME=51 597
1502 Iam'p Pilot 447 203
1503 Lamp, Pilot F47 703
J501 Receptaclc, 5 Contect EBY T-1068
7502 Recoptecle, 3 Oontaot ZBY T-1066
J303 Recoptacle, 11 Contact uBY 7-1158
J50h Recsptecle, licroshons 2 Contaot 611



HODEL 5100-B PARTS LIST -~ 5

Circuit Description
Symbol

3505 Roceptacle, 12 Contact EBY
3508 Receptrcle, 11 Contact Amphenol
1507 Koy Jack

L3501 - Choke, R

L502 Choko, R-F

L503 Choke, R-F

L50k Choke, R-F

L505 Chole, R-F

1506 Choke, B-F

1507 Chokoe, R-F

1,508 Choke, R-F

509 Choke . F-F

L3510 Cholte, R-F

1511 Chelre, B-F

1512 Cholre, R-F

L3513 Choke, R-¥F

“e.or, O-1 MA. Special Scale

Plug, 4 Pin EBY

R5CL Resastor, 22K 1V £ 10k

R502 Potontiometor, compesumn 5Q0K
R503 Resistor, 10K W £ 10%

R30k Besistor, ire Uound 7.5 W 4 5%
R5035 Resistor, Vire Wound 0.75 AV £ 5%
R506 Resistor, Wire Vound 0.75 &W £ 5%
R507 Resistor, Wiro Wound 240 W £ 5%
R508 Rosisvor, 33K ¥ £ 10%

3509 Resistor, 3.9K 2 £10% N
R510 Potentiometer, Wirc Wound 5K

R511 Rosistor, 3.3K 2w £ 10% .

RS1Z Resistor. 17iro Wound 2-5K 10u
R513 Rosistor, 3.3K 2V £

R52L Potonitometer, Wire Vouni 58

R515

R516

R517

R518 1

R519 Gommosition 1008
RS

R521

R522

R523 20w
R32% Resistow, 4

R525 Resistor, Wire jound Special Hoster
R526 Resisto, 560K AW £ 104

SRI0L Rectifier, Selenium 85MA. T-1057

SS9 1mA—B-C—D-B~F~G Switch, Ceramic 3 Wafers 9 Polss 3 Positions T—1060
sws02 Switch, Ceramic 1 “jafer 3 Poles 3 Positions T-508
54503 Switoh, Togrle SPST T-592




L 5100-B PARTS LIST - 6

¢ vene Se3eriptiod ‘
Symboy Part No.
sis08 Suitah, Togylo DPIP 1059
505 Switeh, Togile SPST 592
51506 Seiteh, Toggle SPST 592
23 Transformor, Plate 1062
4 Transforacr, Filamont and low Yoltags T-1061
TBS0L Tersunal Board 7638
V501 Tube, OD3FVRLS0 1128
502 Tubo, SRA-GY -605
v503 Tabe, SRA-GY 605
v50h Tude, 5UA-GB 1-1063
X501 Filtor, VI dodel 426
X502 Filtor, Lino T-686
%503 Tilter, Ling 680
X50% Bola: 1052
X505 Tiltor Assombly, includcs L503 through X312
L1513 pnd €505 throvgh 0515
HODULATOR

o1 Capacitor, Disc .00L L.F n-509
ooz oitor, Goramic Tubuler SOEF £16
C40Ia-B Oapacitor, 3lsctrolytio Dusl GEF 450V m2020
quol Capacitor, Disc 001 iF 509
CHOS. Canacitor, Eloctrolytic 2mu7 450¥ .. 907
olos Capacitor, Paper .0033 (F 200V £ 107 m.1022
choy Gepecitor, Prver ;0033 I 200 £ 10% 1022
chog Gapacitor, Diac .001 i m.509
cliog Gebectsar, Dise 1001 505
o410 Capaci tor, Disc ,001 MF 509
o1 Interstage Oouplin, dotuork 966
401 Roooptaolo, Y Contact EBY 1025
PloL Plug, 11 PIN n-1026
RUOL Resistar, 10 Ideg Qwi 105 =38
R402 Reslstor, 270 X 105 B-bg.
Bi03 Resistar, 15 X 3 m, B-15%
Ruch Rosistor, 820~ Yy £ 105 158
RUO5 Resistor, 220 K X7 £ 105 e
RhoE Rosistor, 15 X 3 £ 108 L5k
407 Resistor, 47041v £ 10% B-125
RUOS Rasistor, 1.5 K 3 £ 1% R-132
RiOg Resiator, 1 K 31 £ Ios R85
B410 Resistor, 1.5 K M £ 108 R132
B41L Rosistor, 1 X & 7 R-63
BA12 ®eaistor, 1004 %7 £ 10% R-159
R:13 Resistor, 100~ &7 £ 104 Fe159
ruab Resistor, Hire Wound 5 E 10 4 R113
BULS Besistor, 4,741 1 £ 108 R-70
oY Transforner, Driver 1023
T2 Transformor, Motulation 1045
Vi01A-B Tave, 618 635
vboz Tube, 6A25 7284
403 Tube, 6146 =555
VUOl Tube, 6146 . . commoommen. 1553
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